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RECOMBINANT POLYPEPTIDES FOR DIAGNOSING INFECTION WITH
TRYPANOSOMA CRUZT

This application claims priority from U.S. Provisional Application No.
60/430,654, filed December 4, 2002, hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[fooo1] 1. Field of the invention

[0002] The present invention relates to recombinant polypeptides that are useful for
diagnosing American trypanosomiasis, or Chagas discase. Chegns disease is caused by
the infectious agent Trypanosoma cruzi, More particularly, the invention relates to
specific combinations of recombinant 7. cru=f polypeptides, synthesized using genetic
engineering techniques, and to constructs and proceases for producing the recombinant
polypeptides, and to an assay and kit for detecting I. cruzi infection which employs the
recombinent polypeptides. '

[0003] 2.  Background

[0004! Chagas disease is a zoonosis caused by the protozoan parasite, Trypanosoma
crur! This organism is primarily transmitted through contact with its triatomine insect
vectors, but transmission by transfusion of contaminated blood and congenital
transmission also are important. Historically Chagas disease has been a public heaith
problem in all of Latin America, with the exception of the Caribbean nations. The World
Health Organization estimates that 16-18 million persons are chronically infected with T
cruzi, and that 45,000 deaths occur each year due to the illness. Infection with T, cruzi is
life-long and specific drug treatment lacks efficacy and often causes scrious sids effects.
Ten to thirty percent of I, cruzi-infected persons develop chronic symptomatic Chagas
disease, and the burden of disability and mortality in the endemic countries is €nommous.

[0005] An estimated 80,000 to 100,000 T. crizi-infected persons now live in the United
States. These immigrants pose a risk for transfusion-associated transmission of the
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parasite here and in other countries to which Latin Americans have emigrated. Eight
such cases have boen reported in the United States, Canads, and Burope, ll of which
occurred in immunosuppressed patieats in whom acute 7. cruzi infection was diagnosed
because of the fulminant course of the illness. Most transfusions are given to
immunocompetent patients in whom acute Chagaa disease would be a mild iﬂ:iess, and
thus it is reasonable to assume that many other undetocted instances of
transfusion-asgociated transmission of T. cruzi have occurred in the United States and
other industrialized nations. The question of whether blood donated in the United States
should be screened serologically for antibodies to I cruzi has been considered for at least
& decade by both public and private entities involved in blood banking. A panel of
experts convened in carly 2000 by the American Red Cross to consider this issue
recommended unanimously that our blood supply be screened serologically.
Implementation of such a recommendation, however, is not an option currently because
no test for I. cruzi infection has been cleared by the FDA for screening donated blood.

[0006] Diagnosis of T. cruv! infection presents problems. Demographic snd clinical data
are suggestive at best. Parasitologic tests, e.g., xenodianosis, hemnoculture and PCR are
insensitive. Other serologic tests are generally insensitive and lack specificity, as false
positive reactions often occur with specimens from patients having infectious discases,
such as leishmaniasis, syphilis, or inalaria; eutoimmune diseases; and other parasitic and
non-peragitic illinesses.

[0007] Such conventional tests include indirect immunofluorescence (IIF), indirect
hemagglutination (THA), and complement fixation (CF) tests, as well as enzyme-linked
immunosorbent assays (ELISA or EIA). Due to the lack of sensitivity and specify of the
three commonly used assays, wh.en a sample has a positive result from any, the blood
must be discarded. Table I shows that in 4 mejor Brazilian blood benk (Hemocentro, Stio
Paulo, Brazil), up to 3.43% of blood donations fall into this category.
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oE A g .7
+ + + 0.68%
+ - +
+ + - 0.71%
- + +
+ - -
- + - 2.04%
- - +
TOTAL 3.43%

TABLE I

[0008] Commercially avuilable ELISAs include lysate-baged tests such as the Chagas
Enzyme Immunoassay (EIA), available from Abbott Laboratories of Abbott Park, llinois
(the subject of FDA 510(k) Premarket Notification No. K933716, herein incorporated by
reference in its entirety); the Chagas'’ IgG ELISA, available from Meridian Bioacience,
Inc. of Cincinnati, Ohio, and its predecessor, Gull Laboratories (the subject of FDA
510(k) Premarket Notification No. K911233, herein incorporated by reference in its
entirety); and the Chagas' kit (EIA method), available from Hemagen Diagnostics, Inc.,
of Waltham, Massachusetts (the subject of FDA. 510(k) Premarket Notification No.
K930272, herein incorporated by reference in its entirely). However, because these tests
have less than optimal sensitivities and specificities, their use for screening donated blood
would fail to detect some T. cruzi-infected units and also would cause substantial
numbers of otherwise usable units to be discarded needlessly.

[0009] One of the present inventors has previously developed a radioimmune
precipitation assay (RIPA), described in Kirchhoff L'V, Gam AA, Gusmzao RD,
Goldsmith RS, Rezende JM, Rassi A. “Increased specificity of serodiagnosis of Chagas'
disease by detection of antibody to the 72 and 90 kDa glycoproteina of Trypanosoma
cruzi,” J Iofect Dis 1987;155:561-564, herein incorporated by reference in its entirety.
This test is considered the benchmark against which other tests are measured, and it is the
only current option for confirmatory testing in the United States. Unfortunstely, the
RIPA costs $175 per assay, and at that price, screening the approximately 13 million
units of blood donated each year would cost over $2 billion.
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[0010] Therefore, the present inventors have further developed recombinant agsays for
detection of T. cruzi infection. A typical recombinant polypeptide and method for
assaying is described by them in U.S. Patent No. 5,876,734, No. 6,228,601, and PCT
Publication No. WO 95/25797, each of which is herein incorporated by reference in its
entirety. Such assays for T. cruzi infection based on recombinant antigens, in contrast to
those utilizing native antigens (e.g., the conventional lysate-based assays), as discussed
above, will be more accurate, i.e., the sensitivity and specificity will be higher.

[0011] Furthermore, the recombinant assays of the invention present manufacturing
adventages over the materials for the RIPA and conventional tests. Once the molecular
biology has been completed, the recombinant antigens are produced in Escherichia coli,
thus eliminating completely any biohazard associated with growing the parasites in liquid
culture, This is a substantive advantage, as many cases of laboratory-acquired T, cruzi
infection have been reported. Additionally, recombinant antigens produced in 5. coli are
much easier to purify, quantitate, and standardize than antigen lysates produced in liquid
cultures of parasites, thus facilitating the manufacture of a consistent product and
simplifying compliance with governmental regulations, A final advantage lies in the fact
that several of the recombinant proteins presented in this application are comprised of
two to four distinct protein segments derived from separate 7. cruzi genes. This use of

" hybrid recombinant proteins also facilitates manufacture of an assay in that several
antigenically distinct proteins are obtained in a single purification, quantitation, and
standardization run.

SUMMARY OF THE INVENTION

{0012] The present invention utilizes recombinant proteins for detecting 7. cruzi infected
blood. The invention utilizes specific polypeptide sequences that correspond to fusion
proteing FP3, FP4, FP5, FP6, FP7, FP8, FP9 and FP10 es described below. Isolated
polynucleotides that encode the inventive polypeptides according to the present invention
are also utilized, as are cells transformed with a recombinant plasmid that expresses a
polypeptide according to the invention. The present invention is similar to that which is
described in U.S. Patent No. 5,876,734, herein incorporated by reference in its entirety.
However, ths present invention replaces the proteins in the process with the recombinant
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proteins of thig invention to achieve similar or superior results.

[0013] The present invention also provides a method for detecting the presence of
antibodies to T’ cruzi in an individual, comprising the steps of contacting a putative anti-
T. cruzi antibody-containing sqnple from an individual with a polypeptide according to
the invention that is typically attached or conjugated to a carrier molecule or attached or
conjugated to a solid phase; allowing enti-T. cruzl and other antibodies in said sample to
bind to said polypeptide; washing away unbound anti-T, cruzi antibodies; and adding a
compound that enables detection of the anti-I. cruz! antibodies which are specifically
bound to the polypeptide. The compound that enables detection of the anti-T. cruzi
antibodies may be selected from the group consisting of a colorometric agent, a
fluorescent agent, a chemiluminescent agent and a radionucleotide.

[0014] Also provided in accordance with the present invention is a kit for diagnosing the
presence of anti-7. cruzi antibodics in a sample, comprising a coptainer in which a
polypeptide according to the invention is attached or conjugated to a carrier molecule or
attached or conjugated to a solid phase; and directions for carrying out the method
according to the invention. The kit additionally may comprise a container of a compound
that binds to anti-T. cruzi entibodies and that renders said antibodies detectable.

[0015] Other objects, features and advantages of the present invention will become
apparent from the following detailed description. It should be understood, however, that
the detailed description and the specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from this detniled description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Fig. 1 is & description of the prior at.

[0017] Fig. la-1h are schematic representations of the recombinant proteins utilized in
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the invention.

[0018] Fig. 2 is a bar graph showing reectivity of various blood specimens with
recombinant proteins used alone or in combination as target antigens in ELISAs.

D ON

[0019] Figures 1a-1h represent the recombinant proteins of the invention, with the
various letters indicating known protein sequences, as follows, The Figs. are schematic
diagrams of the recombinant T. cruz! proteins, comprised of segments A through L.

Solid segments (A, C, D, F, H, L, and K) represent nonrepetitive proteins baving amino
acid sequences that are unrelated to each other. Saw-tooth segments (B, E, G, J, and L)
represent repetitive proteins having amino acid sequences that are unrelated to each other
and unrelated to those of the nonrepetitive proteins. The relative sizes and numbers of
repeats in the repetitive proteins are roughly represented in the Figs. The sizes and
shapes of the nonrepetitive acgments bear no relation to the actual proteins.

[0020] The following information refecs to Figures 1 and 1a-1h in which the recombinant
proteins Agl5, FP3, FP4, FPS5, FP6, FP7, FP8, FP9 and FP10 are depicted schematically.
These proteins are derived from 7. cruzi, the protozoan parasite that causes Chagas
disease, and are formed from of proteins A through L as indicated, and defined herein.
There are no substantive amino acid similarities among proteins A through L. Similarly
there are no substantive DNA sequence similarities among the segments that encode
proteins A through L. The 7. cruzi DNA sequences that encode proteins A through L
were cloned in combination into pGEX and pET plasmid vectors, such as pET-32a.
Strains of Escherichia coli were transfected with the recombinant vectors bearing the 7.
cruzi DNA sequences, and the bacteria were incubated in liquid culture under conditions
favoring synthesis of the recombinant proteins. The latter proteins were subsequently
affinity-purified and then used as target antigens in ELISAs. BLISAs in which proteins
Agl5, FP3, FP4, FP5, FP6, FP7, FP8, FP9, and FP10, alone or in combination are
employed as target antigens are useful as sensitive and specific detectors of anti-T. cruzi
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antibodies in blood specimens obtained from persons who are chronically infected with
this parasite, The detection of such antibodies is the primary means of identifying
persons who are chronically infected with 7. cruzi.

[0021] The following paragraphs contain information relating to the paming, localization,
and function of proteins A through L, as well as the corresponding GenBank accession
nmumbers of the sequences to which they are related and relevant publications.

[0022] It should be noted that the T. cruzi gene segments that encode protein segments A
through L generally are shortened versions of the native coding regions. In this context,
the constructs that encode single segments (i.c., FP5 and FP9), as well as all the others
that encode more than one segment, are all unique, because, even if the individual
components from which the various recombinant proteins of this invention are known,
the segments of the invention have not been combined previously as described herein,

[0023]) Protein AB. This hybrid recombinant protein, also designated Agl5 [SEQ ID
NO. 2] in Figure 1, is derived from the TCR27 gene of 7. cruzi (SEQ ID NO. 1]. Protein
A is the amino terminal nonrepotitive portion of the TCR27 protein, and Prote;u B is
comprised of approximately 18 of the 14 amino acid repeats that make up the central
portion of the TCR27 protein. The two pative TCR27 genes sequenced contained
approximately 69 and 105 of the 14-amino acid repeats.

[0024] Nucleotide sequence data that include the Agl5 DNA sequence were deposited
with GenBank and BMBL databases by Keiko Otsu, John E. Donelson, and Louis V.
Kirchhoff with the accession number L04603 and are described in U.S. Patent No.
5,876,734 and No. 6,228,601, issued to Louis V. Kirchhoff and Keiko Otsu (each of
which is herein incorporated by reference in its entirety). These references also present
DNA and inferred protein sequences that include the Agl5 DNA and inferred protein
sequences. The Agl5 DNA and inferred protein sequences are additionally presented in
Otsu K, Donelson JE, Kirchhoff LV, “Interruption of & Trypanosoma cruzi gene
encoding a protein containing 14-amino ecid repeats by targeted insertion of the
neomycin phosphotransferase gene.” Mol Biochem Parasitol 1993;57:317-330, herein
inf:orponted by reference in its entirety.
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[0025] Protein C. This is & calcium binding protein of 7. cruzi, initially called 1F8 and
later designated the flagellar calcium binding protein (FCaBP) [SEQ ID NO 4]. The
accession number of the original 1F8 DNA sequence [SEQ ID NO 3] deposited in
GenBank is K03278. The Protein C DNA and inferred protein sequences are presented
in Gonzalez A, Lerner TJ, Huecas M, Sose-Pineda B, Nogucira N, Lizardi PM.
“Apparent generation of a segmented mRNA from two sepamte tandem gene families in
Trypanosoma cruzi.” Nucleic Acids Res 198_5;13(16):5789-'804, herein incorporated by
reference in its entirety,

{0026] Fig. 1a shows a first protein (FP3) [SEQ ID NO. 22] in accordance with the
invention. Specifically, FP3 corresponds essentially to the combination of Agl5 (Fig. 1),
and by Protein C. The DNA sequence encoding FP3 [SEQ ID NOQ 21), also essentially
corresponds to the sequences coding for Agl5 and Protein C.

[0027] Protein D. This is the protein core of a surface glycoprotein of 7, cruzi that is
referred to as GP72 [SEQ ID NO 6). The accession number of the original gp72 DNA.
sequence [SEQ ID NO 5] deposited in GenBank is M65021. The Protein D DNA and
inferred protein sequences are presented in Cooper R, Inverso JA, Espinosa M, Nogueira
N, Croas GA. “Characterization of a candidate gene for GP72, an insect stage-specific
antigen of Trypanosoma cruzi.” Mol Biochem Parasitol 1991;49(1):45-59, herein
incorporated by reference in its entirety.

[0028] Fig. 1b shows a second protein (FP4) [SEQ ID NO 8] in accordance with the
invention. The DNA sequence [SEQ ID NO 7] that encodes Protein DABC which isa
single continuous coding region, essentially corresponds to the DNA sequences from
which it was constructed.

[0029] Protein E. This is a segment of the flagellar repetitive protein (FRA) [SEQ ID
NO 10] of T cruzi comprised of approximately nine repeats consisting of 68 amino acids
each, shown as Fig. 1c (FP5). The accession number of the original Protein B DNA
sequence [SEQ ID NO 9] deposited in GenBank is J04015. The Protein E DNA and
inferred protein sequences are presented in Lafaille JJ, Linss J, Krieger MA, Souto-
Padron T, de Souza W, Goldenberg S. “Structure and expression of two Trypanosoma

Al
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cruzi genes encoding antigenic proteins bearing repetitive epitopes.” Mol Biochem
Parasito]l 1989; 35(2):127-136, herein incorporated by reference in its entirety.

[0030] Protein FGH. This is a protein [SEQ ID NO 12] encoded by a modified version
of the T. cruzi TCR39 gene that was artificially constructed [SEQ ID NO 11), shown as
Fig. 1e (FP7). The modification entailed reducing the length of the central portion of the
TCR39 pene that encodes the 12-amino acid repeats. Protein F is the amino terminal
nonrepetitive segment of the TCR39 protein. Protein G is comprised of approximately 13
of the 12-amino acid repeats that make up the central portion of the TCR39 protein.
Protein H is the carboxy terminal nonrepetitive segment of the TCR39 protein. The
accession number of the original, i.e., the unmodified, Protein FGH DNA sequence
deposited in GenBank is U15616. The TCR39 DNA and inferred protein sequences,
which include the entire Protein FGH sequences, are pregented in Gruber A, Zingales B.
“Trypanosoma cruzi: characterization of two recombinant antigens with potential
application in the diagnosis of Chagas' disease.” Exp Parasitol 1993;76(1):1-12, herein
incorporated by reference in its entirety.

[0031] Fig. 1d shows another hybrid recombinant protein (FP6, Protein FGHE) [SEQ ID
NO 14] in accordance with the invention. The DNA sequence that encodes Protein
FGHE [SEQ ID NO 13}, which is a single continuous coding region, essentially
corresponds to the DNA sequences from which it was constructed,

" [0032] Protein UK. This is a protein [SEQ ID NO 16] encoded by a modified version of
the T. cruzi shed acute phase antigen (SAPA) gene that was artificially constructed [SEQ
ID NO 15), as shown in Fig. 1f (FP8). The modification entailed reducing the length of
the central portion of the SAPA gene that consists of 12-amino acid repeats. ProteinI is
the amino terminal nonrepetitive segment of the SAPA protein. Protein J is comprised of
approximately nine of the 12-amino acid repeats that make up the central portion of the
SAPA protein. Protein K is the carboxy terminal nonrepetitive segment of the SAPA
protein. The accession number of the original, i.e., the unmodified, Protein UK DNA
sequence deposited in Gen Bank is J03985. The SAPA DNA and protein sequences,
which include the entire Protein IJK sequences, are presented in Affranchino JL,
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Pollevick GD, Frasch ACC. “The expression of the major shed Trypanosoma cruzi
entigen resulis from the developmentally-regulated trangcription of a small gene family.”
FEBS Lett 1991;280:316-320, herein incorporated by reference in its entirety.

[0033] Protein L. This is a microtubule-associated repetitive protein (MAF) [SEQ ID
NO 18] of 7. crusi that is comprised of approximately five repeats consisting of 38 amino
acids each, ag depicted in Fig. 1g (FP9). The accession number of the original Protein L
DNA sequence [SEQ ID NO 17] deposited in GenBank is $68286. The Protein L DNA
and inferred protein sequences are presented in Kemer N, Liegeard P, Levin MJ,
Hontebeyrie-Joskowicz M. “Trypanosoma cruzi: antibodies to 8 MAP-like protein in
chronic Chagas' disease cross-react with mammalian cytoskeleton,” Experimental
Parasitology 1991;73(4):451-459, herein incorporated by reference in its entirety.

[0034] Fig. 1h shows another hybrid recombinant protein (FP10, Protein UKL) [SEQ ID
NO 20] in accordance with the invention. The DNA sequence that encodes Protein UKL
[SEQ ID NO 19], which is » single continuous coding region, cssentially corresponds to
the DNA sequences from which it was constructed.

{0035] Additionally, combinations of the various recombinant proteing depicted in the
Figs. may be used. While it is possible to combine one or more of the recombinant
proteins to form longer recombinant proteins, typically more than one recombinant
protein is used simultaneously. For example, simultaneous uses of FP4 and FPS5, FP5 and
FP6, as well aa FP4 and FP6, end combinations using more than two recombinant
proteins (e.g., FP4, FP6 and FP10) are considered within the scope of the present
invention. It is believed that the sensitivity and specificity of the assays according to the
inveation are qufficient to mect FDA standards for screening the blood supply of the
United States.

[0036] Additionally, as described in U.S. Patent No. 6,228,601 (herein incorporated by
reference in its entirety), polypeptides need not correspond exactly over their entire
lengths to be considered within the scope of the invention. For example, a wide varicty
of polypeptides which contain at least one epitope embodied in the polypeptides of the
invention can be used in accordance with the present invention. Based on the nucleotide

10
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sequences, pc;lypepﬁde molecules also can be produced (1) that include sequence
variations, relative to the naturally-occurring sequences, (2) that have one or more amino
acids truncated from the naturally-occurring sequences and variations thereof, or (3) that
contain the naturally-ocourring sequences and variations thereof as part of a longer
sequence.

[0037] In this description, polypeptide molecules in categories (1), (2) and (3) are said to
"correspond” to the amino acid sequences of the recombinant proteins of the invention.
Such polypeptides also are referred to as "variants." The category 6flvarian1s within the
present invention includes, for example, fragments and muteins of proteins A though L,
as well as larger molecules that consist essentin.l])g at least one protein sequence A
through L, alone or in combination with other proteins A to L.

[0038] In this regard, a molecule that "consists essentially of” protein A to L, alone or in
combination with any other proteins A to L, is one that is immunoreactive with samples
from persons infected with T. cruzi, but that does not react with samples from patients
with leishmaniasis, schistosomiasis, and other parasitic and infectious diseases, with
samples from patients with autoimmune disorders and other illncsses, and with specimens
from normal persons.

[0039] -A "mutein” is a polypeptide that is homologous to the protein to which it
corresponds, and that retains the basic functional attribute--the ability to react selectively

" with samples from persons infected with I cruzi-—of the corresponding region. For
purposes of this description, "homology" between two sequences connotes a likeness
short of identity indicative of a derivation of the first sequence from the second. In
particular, a polypeptide is "homologous" to the corresponding protein if a comparison of
amino acid sequences between the polypeptide and the corresponding region reveals an
identity of greater than 40%, preferably greater than 50% and more preferably 70%.
Such sequence comparisons can be performed via known algorithms, guch as those
described in Pearson WR, Lipman DJ. “Improved tools for biological sequence
comparison,” Proc Natl Acad Sci USA 1988;85(8):2444-2448, herein incorporated by
reference in its entirety, which are readily implemented by computer.

11
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[0040] A fragment of a protein of the invention is a molecule in which one or more
amino acids are truncated from that protein. Muteins and fragments can be produced, in
accordance with the present invention, by known de novo synthesis techniques.

[0041] -Also exemplary of variants within the present invention are molecules that are
longer than & protein of the invention, but that contain the region or & mutein thareof
within the longer sequence. For example, a variant may include a futher fusion partner in
addition to the protein of the invention. Such a fusion paritner may allow easier
purification of recombinantly-produced polypeptides. For example, use of a ghutathione-
S-transferase (26 kilodaltons, GST) fusion partner allows purification of recombinant
polypeptides on glutathione agarose beads. .

[0042) The portion of the sequence of a such molecule other than that portion of the
sequence corresponding to the region may or may not be homologous to the sequence of
a protein of the invention.

[0043] It will be appreciated that polypeptides shorter than the corresponding protein of
the inventioh but that retain the ability to react selectively with samples from persons
infected with 7. cruzi are suitable for use in the present invention, Thus, variants may be
of the same length, longer than or shorter than the protein of the invention, and also
include sequences in which there are amino acid substitutions of the puent sequence.
These variants must retain the ability to react selectively with samples from persons
infected with I" cruzi.

[0044] In one embodiment, the assay of the invention uses FP4 as target entigen. Table
11 compares the results obtained by testing 45 pre-screened Argentinean specimens in an

RIPA

FP4 ELISA +

olw|+

TABLE II
FP4 ELISA with those obtained by RIPA testing.

12
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[0045] The data in Table II show that in this group of specimens, the sensitivity and
specificity of the FP4 ELISA were both 100%

[0046] Similarly, the performance of an FP4+FP6 ELISA in comparison to RIPA was
RIPA

+

+ 10

- 0 78
TABLE Il

asscased by testing 89 pre-selected Guatemalan specimens.

FP4+ FP6 ELISA

[0047] The data shown in Table III indicate that in this group of samples, the sensitivity
of the FP4+FP6 ELISA was 100% and the specificity was 98.7%.

[0048) As shown in Fig. 2, in a FP4+FP6 ELISA, performed using standard procedures, a
group of previously characterized RIPA-positive samples from several Chagas-endemic
countries gave a mean reactivity (absorbence) of 2.99. Thus FP4+FPG6 is the preferred
embodiment among the recombinant proteins tested alone and in ~ombination in that
experiment.

[0049] It should be apperent that embodiments ofher than those specifically described
above may come within the spirit and scope of the present invention, such as recombinant
proteins comprised of different combinations and/or spatial arrangements of proteins A to
L. Hence, the present invention is not limited by the above description.

13
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We claim:

1. A recombinant plagmid vector comprising a DNA sequence which codes
for a recombinant polypeptide corresponding to a polypeptide selected from the group
consisting of FP3 [SEQ ID NO 22), FP4 [SEQ ID NO 8], FP5 [SEQ ID NO 10], FPé
[SEQ ID NO 14], FP7 [SEQ ID NO 12], FP8 [SEQ ID NO 16], FP9 [SEQ ID NO 18]
and FP10 [SEQ ID NO 20].

2. The plasmid vector of claim 1, wherein the plasmid vector is selected from
the group consisting of pGEX and pET plasmid vectors.

3. The plasmid vector of claim 2, wherein the plasmid vector is pET-32a.

4, The plasmid vector of claim 1, wherein the DNA sequence comprises one
selected from the group consisting of SEQ ID NO 21, SEQID NO 7, SEQID NO 9,
SEQ ID NO 13, SEQ ID NO 11, SEQ ID NO 15, SEQ ID NO 17, and SEQ ID NO 19.

4.  An organism transfected with the plasmid vector of claim 1.

5.  The organism of claim 4, wherein the organism is Escherichia coli.

6. A recombinsnt polypeptide comprising a iequence corresponding to one
of FP3, FP4, FP6, FP7, FP8 and FP10.

7. A kit comprising;
a first recombinant polypeptide wherein the first recombinant polypeptide
is the recombinant polypeptide of claim 6, and
a second recombinant polypeptide.

B. The kit of claim 7, wherein the second polypeptide comprises a sequence
corresponding to one selected from the group consisting of Agl5 [SEQ ID NO 2], FP3,

14
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FP4, FP5, FP6, FP7 FPB, FP9 and FP10, wherein the first recombinant polypeptide is
different from the second recombinant polypeptide.

9. The kit of claim 7, wherein the first recombinant polypeptide is FP4 and
the second recombinant polypeptide is FP6.

10.  Thekit of claim 7, further comprising a third recombinant polypeptide
selected from the group consisting of Agl5, FP3, FP4, FP5, FP6, FP7 FP8, FP9 and
FP10, wherein the first recombinant polypeptide, the second recombinant polypeptide
and the third recombinant polypeptide are different.

11,  Thekit of claim 10, wherein the first recombinant polypeptide
corresponds to FP4, the second recombinant polypeptide corresponds to FP6 and the
third polypeptide corresponds to FP10. '

12, A method of detecting the presence of anti-Trypanosoma cruzi antibodies
in a sample from a subjeci, comprising:

(A) contacting the sample with a polypeptide comprising an amino acid
sequence selected from the group consisting of FP3, FP4, FP6, FP7, FP8 and FP10 or
an immunoreactive fragment thereof, and

(B) detecting a specific binding interaction with ln- antibody in said sample,
wherein the binding interaction comprises & specific binding between antibody in the
sample and an epitope contained within the amino acid sequence set forth in FP3, FP4,
FP6, FP7, FP8 and FP10 and wherein said specific binding interaction indicates past or
present infection with Trypanosoma cruzi.

13.  The method of claim 12, wherein the polypeptide of step A is immobilized
on a carrier molecule or a solid phase.

14,  The method of claim 12, wherein the polypeptide of step A has a sequence
obtained from a strain or clone of Trypanosoma cruzi.

15
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15. The method of claim 12, wherein the polypeptide has had one or more
amino acids truncated.

16.  The method of claim 12, wherein the step of detecting anti-Trypanosoma
cruzi antibodies bound to the immobilized polypeptide is carried out by adding at least
one compound that detects the antibodies.

17.  The method of claim 16, wherein the at least one compound that enables
detection of the anti-Zrypanosoma cruzxi antibodies is selected from the group consisting
of a colorimetric agent, a fluorescent agent, a chemiluminescent agent and a
radionucleotide.

16
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' SEQUENCE LISTING

<110> KIRCHHOFF, LOUIB V
KEIKD, OTSU

<120> RECOMBINANT POLYPEPTIDES FOR DIAGNOSING INFECTION WITH
TRYPANOSOMA CRUZX

<130> PNL21311A

<150> US 60/430,654
<151i> 2002-04-02

<l60> §0
«170> PatentIn version 3.2

<310> 1

<21ll> 1521
<212> DNA
<313» T. CRUZI

<220>
<221> CDS
<222» (1)..({1521)

400> 1 )

tat ggc ccg agc tgt ggt gct tga gga tgg age get tta cgt ggc gga 48
Tyr Gly Pro Ser Cys Gly Ala Gly Trp Ser Ala Leu Arg Gly Gly

1 5 10 15

caa tgc caa caa cct cgt teg aga aat cte cam tgyg cgt tgt cac tte 96
Gln Cys Gln Gln Pro Arg Ser Arg Asn Lew Gln Trp Arg Cys His Phe
20 25 30

gtt tat tac gga agg act gct ggg cec atc gta cat caa ace gta cag 144
Val Tyr Tyr Gly Arg Thr Ala Gly Pro Ile Val His Gln Thr Vval Gln
as 40 45

ccg tac aaa tgg cgce tca tga ctt gtt tgt gte ggea cac ggg caa atc 192
Pro Tyr Lys Trp Axg Ser Leu Val Cys Val Gly His Gly Gln Ile
50 55 60

acg cat cat Lt tgc ccc ace tca gaa aaa aac gtt cat cac agt gtt 240
Thr His His Phe Cys Pro Thr Ser Glu Lya Asn Val His His Ser val
65 70 75

tat aac agg att cce goc gga tgt tet teca aat tag cga gaa gag tég aga
Tyr Asn Arg Ile Pro Ala Gly Cys Ser Ber Asn Arg Glu Glu Ber
80 a5 90

ttt gat gtt tgc cat ctg caa tte cac gaa aat tct tge gat taa tat 336
Phe Asp Val Cys His Leu Gln Phe His Glu Asn Ber Cys Asp TyT
95 100 105

gca ggg agc Cac aac CCC gaa gga gta ctg goca agt tgg aaa tge gga 384
Ala Gly Ber His Aan Pro Glu Gly Val Leu Ala Ser Trp Lya Cys Gly
110 115 120
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ctg cat ggg cta
Leu His Gly Leu
1258

act cct cta cta
Thr Pro Leu Leu
140

acc cge cac caa
Thr Arg His Gln

gtt gtt gea gty
val Val Ala Val
175

caa aca tgc att
@ln Thr Cys Ile
130

tga tgy ctc gta
Trp Leu Val
205

aga aaa taa tat

Arg Lys Tyx
220

aaa agt gaa aan
Lys Ber Glu Lys
235

aac caa gct gga
Asn Gln Alm Gly
250

ggc aga gga gga
Gly Arg Gly Gly
265

gtc gga aaa tat
Val Gly Lys Tyr
280

tcg gga taa gaa
Ser Qly alu

gaa aca gag ggc
Glu Thr Glu Gly
305

gag ggc agc tga
Glu Gly Ser
320

agce tga ggc cge
Ber Gly Arg
335

tca
Ber

cgg

aac
Asn
160
gce
Ala

tca
Leu

tca
8er

CAC
Hims

gac
Qly

aga

aaa
Lys

taa

aaa
Lys

ggc
Gly

gge
Gly

caa
Gln

gag
G@Glu
130

cat
His
145
gaa
Glu

aca
Thx

cgt
Arg

tece
Ser

taa

cga
Arg

gga
Gly

ggc
Gly

ctt
Leu

aaa
Lys
485

tga

cac
Himg

ggc
Qly

tte
Phe

att
Ile

gac
Asp

tgg
Trp

tgt
Cys

gac
RAsp

ttec

gaa
Glu

acg

taa

Lys

tte
Phe

g9
Gly

gaa
Glu

cgt
Arg

cct cat
Pro His

aaa tgg
Lys Trp

g9a agc
Gly Ber

gece cat
Ala Ris
180

tac cagc

Tyx Arg
195

tgg ate
Trp Ile
410

caa saa
Gln Lys

aga aaa

Arg Lys
240

aaa cca
Lys Pro
a55

aac att
Asn Ile

270
gaa aag
Glu Lys

tga aac

gct

_Ala

aac
Asn

ace
Thr
165

gt
Cys

ctc
Leu

cat
His

aga
Arg
225

att
Ila

agc
Ser

tca
Ber

gee
Ala
285

cac

cac
His
135
ccc
150
cag
Gln

tte
Phe

caa
Gln

ggc
aly

aat
Asn

goa
Gly

gta
Val

acg
Thr

aaa
Lys

Asn Arq Lys

tge caa
Cyas Gln
310

ggt tgc

gge
Aly

coa

cgt
Arg

agc

Gly Cys Arg Ser

3315

gga gac
340

gac cga
ABp Arg

atc cat
Ile Hims

aat ttg
Asn Leu

get tgt
Ala Cys

tgt ata
Cys Ile

cca get
Pro Ala

Asp Lys

cge cat
Arg His

caa agc
Gln Ber

ect tat
Pro Tyr

tga cgc
Arg

aac iga
Asn
300

gga gac
Gly Asp
‘315

gga gsa
Gly Glu
3ao

gga gaa goa gag
Gly Asp Gly Glu Ala Glu

PCT/US2003/038458

gga
Gly

cat
Hie

ccc
Pro

gaa
Glu
185

cat
His

gga
Gly

gtc
val

ggea
Qly
170

tat
Tyx

kgt
Cys

coa
215
gct
Ala

taa

age
Ser
260

aac
Asn
275

agt
Ber

cga
Arg

gga
Gly

gcg
Ala

ggc
Gly

aca
Thr
acg

230
ceg
Pro
245

aca

attc
Ile

tte
Phe

Ser

gaa
Glu

gaa
Glu

agc
Ser

taa

ttt
155

tgt
Cys

taa

aca

ggc
Gly

aga

ggc
Gly

caa
Gln

tga

aaa
Lye
290

aga
Arg

gca
Ala

gge
Gly

tga

432

480

528

576

624

672

720

768

Bl6

864

812

loo8

1056

1104
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agc cac gaa ggt tge cga agc gga gaa gca gaa ggc agce tga ggc cge 1152
S8er His Glu Gly Cys Arg Ser Gly Olu Ala Glu Gly Ser Gly Axg
aso0 ass 360

caa ggc cgt gga gac gga gaa gca gag ggc agce tga agc cac gaa ggt 1200
Gln Gly Arg Gly Asp Gly Glu Ala Glu Gly Ser Ser His Glu Gly
365 370 375

tge cga agc gga gaa gca gag ggc age tga agc cat gaa ggt tge cga 1248
Cys Arg Ber Gly Glu Ala Glu Gly Ser Ser His Glu Gly Cys Arg
380 3gs aso

agc gga gam gca gaa ggc agc tge ggc cge caa ggc cgt gga gac gga 1296
Ser Gly Glu Ala Glu Gly Ser Gly Arg Gln Gly Arg Gly Asp Gly
395 400 405

gaa gca gayg ggc agc tga agc cac gaa ggt tge cga agec gga gaa gea 1344
Glu Ala Qlu Gly Ber Ser His Glu Gly Cys Arg Ser QGly Glu Ala
410 415 420

gaa ggc age tga gge cgc caa ggc cgt gga gac gga gaa gca gag gge 1392
Glu Gly Ser @ly Arg Gln Gly Arg Gly Asp Gly Glu Ala Glu Gly

4258 430 435

agc tga agc cac gas ggt tgc cga agec gge gaa gca gaa gge age tga 1440
Ber Ser His Glu Gly Cys Arg Ser Gly Glu Ala Glu Gly Ser

440 445 450
ggc cgc cka ggc ogt gga gac gga gaa goa gag ggc agc tga age cac 1488
Gly Arg Glon Gly Arg Gly Asp Gly Glu Ala Glu Gly Ser Ser His

455 460 465
gaa ggt tgc cga agc gga gaa gga tat cga tce 1521
Glu Gly Cye Arg Jer Gly Glu Gly Tyr Arg Ser

470 475
<210> 23
<21l1l> 7
<212> PRT

<213> T. CRUZI
<400> 2

Tyr Gly Pro Ser Cys Gly Ala
1 5

<210> 3

<211l> 46

<212 PRT
<3d13> T. CRUZI

<400> 3

Gly Trp Ser Ala Leu Arg Gly Gly Gln Cys Gln Gln Pro Axg Ser Arg
1l 5 10 15

Asn Leu Gln Trp Arg Cys Hie Phe Val Tyr Tyr Gly Arg Thr Ala Gly
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20 25 30

Pro Ile Val His Gin Thr Val Gln Pro Tyr Lys Trp Arg Ser
s 40 45

<210> 4

<211l> 36§

<212> PRT
<213> T. CRUZI

<400> 4

Leu Val Cys Val Gly His Qly Gln Ile Thr His His Phe Cys Pro Thr
1, 5 10 15

Ser Glu Lys Asn Val His His Ser Val Tyr Asn Arg Ile Pro Ala Gly
a0 25 30

Cya Ser Ser Asn
35

<210> S

<211> 18

<212> PRT
<213> T. CRUZI

<400> 5

Arg Glu Glu S8er Phe Asp Val Cys His Leu Gln Phe His Glu Asn Ber
b 5 10 15

Cya Asp

<210> 6§

<211> 32

<213> PRT
<213> T, CRUZI

<400> 6

Tyr Ala Gly 8er His Asn Pro Glu Gly Val Leu Ala Ser Txp Lys Cys
1 5 10 15

Gly Leu His Gly Leu Ser Glu Phe Pro His Ala His Asp Arg Gly Gly
20 a5 30

<210> 7

<211> 47
<212> PRT
<213> T. CRUZI

Pl
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<400> 7

Thr Pro Leu Leu Arg His Ile Lys Trp Asn Pro Ile Him Hig Val Phe
1 5 10 15

Thr Arg His Gln Asu Glu Asp Gly Ser Thr Gln Asn Leu Pro Gly Cys
20 25 30

val Val Ala val Ala Thr Trp Ala His Cys Pha Ala Cys Glu Tyr
35 40 " 45

<210> B8

<21l> 16

<2132> PRT
<213> T. CRUZI

<400> 8

Gln Thr Cys Ile Leu Arg Cys Tyr Arg Leu Gln Cya Ile His Cys Thr
1 5 10 15

<210> 9

<21l> 17

<212> PRT
<313> T. CRUZI

<400> B
Trp Leu Val Ser Ser Asp Trp Ile His Gly Pro Ala Pro Thr Gly Arg
1l 5 10 15

Lys

<210> 10
<21ll> 23

<212> PRT
<213> T. CRUZI

<400> 10
Phe Gln Lys Arg Asn Asp Lys Ala Thr Arg Lya Ser Glu Lys Gly Arg
1 5 10 15

Glu Arg Lys Iie Qly Arg Eis
20

<210> 11

<211> 24

<212> PRT
<213> T. CRUZI
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<400> 11

Pro Gly Asn Gln Ala Gly Arg Gly Thr Lys Pro Ser Val Gln Ser Ser
1 5 10 15

Thr Gln Gly Arg Gly Gly Lys Gly
20

<310 12
<211> 8

<212> PRT
<213>» T, CRUZI

<400> 12

Asn Ile Ser Thr Pro Tyr Asn Ile
1 5

<210> 13

<2ll> 4

<ild> PRT
<213> T. CRUZI

<400> 13

Val Gly Lys Tyrxr
1

<210> 14

<21l1> 6

<212>» PRT
<213» T. CRUZI

<400> 14

Leu Lys Glu Lya Ala Lys
1 ) 5

<210> 15
c2ll> 6

<312> PRT
<313> T. CRUEZI

<400> 15
Arg Ser Fhe Lys Bar Gly
1 5

<210> 16

<21l1> 4

<212> PRT
<213> T. CRUZI

<400> 16
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Glu Lys Lys FPhe
1

<210> 17

<3ll> 4

<212> PRT
<213> T. CRUZI

<400> 17

Asn Arg Lys Asn
1

<210> 18-
<211l> 8

<212> PRT
<213» T. CRUZI

<400> 18

Arg Ser Arg Glu Thx Glu Gly Gly
1 5

<2l1l0> 19

<211> 13

<212> PRT
«<213> T. CRUZX

<400> 1%
Gly Cys Gln Gly Arg Gly Asp Gly Glu Ala Glu Gly Ser
1 . § 10

<210> 20

<21l> 13

<31l2>» PRT
<213> T. CRUZI

<400> 20
Gly His Glu Gly Cye Arg Ser Gly Glu Ala Glu Gly Ser
1 5 10

<210> 21

<211l> 13

<212> PRT
<213> T. CRUZI

<400> 21

Gly Arg Glo Gly Arg Gly Asp Gly Glu Ala Glu QGly Ser
1 5 10

<210> 22

PCT/US2003/038458
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<2i1> 13
<212> PRT
<213> T. CRUZI

<400> 22

Ser His Glu Gly Cys Arg Ser Gly Glu Ala Glu Gly 8er
1 5 10

<210> 23

<211l> 13

<212> PRT
<213> 7T. CRUZI

<400> 23

Gly Arg Gln Gly Arg Gly Asp Gly Glu Ala Glu Gly Ser
1 5 10

<210> 24

«<31ll> 13

<212> PRT
<4l3>» T. CRUZI

<400> 24

Ser His Glu Gly Cys Arg Ser Gly Glu Ala Glu Gly Ser
1 5 10

<210>» 25

<211> 13

<212>» PRT
<213> T, CRUZI

<400> 25

Ser His Glu Gly Cys Arg Ser Gly Glu Ala Glu Gly Ser
i 5 10

<210> 26

<21ll>» 13

<212>» PRT
<213> T. CRUZI

<400> 26
Gly Arg Gln Gly Arg Gly Asp Gly Glu Ale Glu Gly Ser
1 -] 10

<210> 27

<41ll> 13

<212> PRT
<213> T. CRUZI

<400> 27

PCT/US2003/038438
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Ser Eis Glu Gly Cys Arg Ber Gly Glu Ala Glu Gly Ser
1 5 20

<210> 28

<211l>» 13

<212> PRT
<213>» T. CRUZI

<400> 18

Gly Arg Gln Gly Arg Gly Asp Gly Glu Ala dlu Gly Ser
1 5 . 10

<210> 29

<4ll> 13

<412> PRT
<3213>» T. CRUZI

<400> 29

Ser His Olu Qly Cys Arg Ser Gly Glu Ala Glu Gly Ber
1l 5 10

<210> 30

<311> 13

<213> PRT
<213> T. CRUZIL

<400> 30

Gly Arg Gln Gly Arg Gly Asp Gly Glu Ala Glu Gly Ber
1 5 10

<210> 31

<3ll> 13

<212> PRT
<213> T. CRUZI

<400> 31

Ser His Glu Oly Cys Ary Sar Gly Glu Gly Tyr Arg Ser
1 5 10

<210» 32
<211l> 42
<212> DNA
<213> T CRUZI

<220>

<d2l> misc_feature

<222> {(1}..(4)

«233> n is a, ¢, g, or t

<400> 32
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nnnnctatta ttgatacagt ttctgtacta tattggttgt ge

<210>
<21l>
<212>
«213>

Kk
3749
DA

¢220>
<32l>
<222>

DS
{833

<220>
<221>
<222>

ai
{33
<220>

<231>

<2332> (938

<400> 33
ccccctogag

cggtcaaaag
gectttacat
attttaggat
gttggtctgt
gcgceatatgce
getggtetge
ggctgettet
cacttctete
ttgtatcagt
aanaaaaaaa
agaagasaca
aaaaagtgtg

anaaaagcaa

mat_p

T CRUzZI1

}..(2575)

g_peptide

)..{937)

eptide
)..(2575)
gtecgacctge
gatgtatata
ttcecetttte
ccggeccageg
gtgtgtgttg
atatatatat
cgetgtacte
ctttettttg
cccgégtggt
gtcteegttyg
aaaaaaaaasa
tttgagaagqg
tgtgtgtgag

aaacaaaaat

aggtcaacgg

tacatatata

[Cttcaatatc

gcataggaga
gttcccttgt
atatatatat
ccgectgegt
ttgegtecet
gcacgcacag
cggetggtac
aaaagagaga
aattggaacqg
agagagagag
atttgtagac

atcttacctg
accataaggq
tegtttgttt
ttattetett
gcgageteoac
acatgtgtgt
gtgtctgtct
ttattattat
taaagataga
tggtagaagg
gagagagaga
aaaattgtaa
agaggaagcco

cggacgtece

tca aas agg acg tcg coa goa cec tto cgt gog
Ber Lys Arg Thr Ser Pro Ala Pro Fhe Arg Ala

gtg gtg gtg gtg gtg gtg gtg gtg gea tct gtg
Val val Val Val Vval Val val Val Ala Ser Val
-15

~10

agtacaaaag
aaacatttgg
gtttetggtt
ttttattaat
ggggcctaat
gtgtgtgtat
ctctctctgt
tattttettt
gggagaaata
agaagaatag
agggcgaacyg
gaggaagcaa
aataataata

gtcttggacg
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42

gtcaagtgag 60
gcatttaact 120
tctataggaa 180
tgcttaatge 240
tatgattgtt 200
atgtacgttt 460
gtgtgtgatg 420
tettctctece 480
gagcgagtgt 540
aagaaggage 600
agaaasaaga 660
aaaaaaaaas 720
aaaagcaaac 780
tg atg ttt 838

Met Fhe

=35

ctec ctg ctg ceg gtc
Leu Leu Leu Pro Val
-20

gcc ctc cct goca gga
Ala Leu Pro Ala Qly

934
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gcg
Ala
-1

atc
Ile

age
Ser

gat
Asp

gtg
Val

agt
Ser

tte
Phe

egt

cge
160
ata

Ile

ttg
Leu

cag
Gln

tgc
Cys

cag
Gln
1

agt
Ser

ggt
Gly

gct
Ala

cgt
Arg
65

acg
Thr

cee
Pro

gco
Ala

att
Ile
cca
145
atec

Ile

atg
Met

g9a
Gly

atg
Met
225

tet
Phe

cgc
Arg

gee
Ala

tee
Ber
50

ttg
Leu

cgt
Arg

cga
Arg

aac
Asn

acg
130
aat

Asn

att
Ile

gga
Gly

tte

gce
Ala
210

ggc
Gly

gat
Agp

tee
Ser

ggc
Qly
3s

acqg
Thr

gtg

Val

g9c¢
Qly

gct
Ala

aac
Asn
115

gag
Glu

gge
aly

ttt
Phe

ttc
Phe

gecc
Ala
195

tat
™YE

tta
Leu

tge

Cys
a0

ctg

aac
Asn

aat
Asn

gtg
Val
100

ctc
Leu

gga
Gly

gcc
Ala

gee
Ala

cag
Gln
180

ate
Ile

acc

cag
Gln

gca
Ala

cte
Leu

ctg

aaa
Lys

caa
Gln
85

gty
Val

gtt
val

ctg
Leu

cat
His

cca
Pro
165

ceg
Pro

tgc
Cys

ccg
Pro

agt
Ser

cag
Gln

gga
Gly

tte
Phe

ttg
Leu

tee
Bar
70

aat
Asn

ctt
Leu

cga
Arg

ctg
Leu

gac
150

ctt

gat

aat
Asn

Lys

tect
Ber
230

cag
Gln

tgt
Cys

act
Thr

tgt

Cye
55

ggc
aly

ggt
Gly

gag
Glu

gaa
Glu

ggc
Gly
135

ttg
Leu

cag
Gln

gtt
Val

tce
Ser

gat
Asp
215

cte
Leu

cag
Gln

tca
Ser

gee
Ala
40

gac
Asp

att
Ile

ccg
Pro

gat
Asp

ate
Ile
120

coa

ttt
Phe

aaa
Lys

ctt
Leu

acg
200

tac

atg
Mat

ctg
Leu

cag
Gln
25

gcc
Ala

caa
Gln

tte
Phe

gcg
Ala

gga
Gly
105

tce
Ber

teg
Ber

gtg
Val

caa
Gln

caa
Gin
185

aaa
Lys

Trp

cte

gtt
val
10

999
Gly

ggt
Gly

ggt
Gly

ace
Thr

gcg
Ala
90

gcg
Ala

aat
Amn

tac

Ber

acg
170
att
Ile

att
Ile

caa
Gln

ata
Ile

caa
Gln

ggt
aly

Gly

ctt
Leu
75

&Qg
Thr

ctt
Leu

ggce
Gly

ate
Ile

gac
Asp
1558
ttc
Phe

agc
ger

ctt

gtt
Val

acc

cag
Gln

acc

tcg
Ser

ggt
Gly

geco
Ala

gca
Ala

tac

att
Ile

Lys
140

acy
Thr

atec
Ile

gag
Glu

teg
Ser

gya
Gly
220

gag
@lu
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gat
Asp

gat
Asp

ctt
Leu
45

ggc
Gly

ggt
Gly

cte
Leu

gty
Val

gteo
Val
135

ccg
Pro

ggc
aly

Lya

att
Ile

205.

aat
Aan

gag
Glu

tte
Phe

ggc
Gly
30

Gly

tce
Ser

agt
Ser

ttc

gcg
Ala
110

act

tac

Tyr

gtyg
val

agt
Sar
190

aat
Asn

gco
Ala

gat
Asp

144
Phe
15

cca
Pro

aaa
Lys

agc
Ser

Lys

aac
Asn
85

gac
Asp

teg
Ser

age
Ser

tet
Ber

ttte
Phe
178

cgt

atyg
Met

gac
Asp

aaa
Lys

1030

1078

1126

1174

1222

1270

1318

1366

1414

1462

1510

1558

1606

1554
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cte
Leu
240

ccc
Pro

ttg
Leu

aaa
Lys

gat
Asp

acg
Thr
320

aca
Thx

cca
Pro

aag
Lys

cot
Pro
400

tgg
Trp

acg
Thr

cga
Arg

tta
Leu

cktc tac tac
Leu Tyr Tyr

gce
Ala

ttg
Leu

cat
His

ggc
Gly
305

cct
Pro

ccg

atc
Ile

ate
Ile

gat
ABp
3aes

cca
Pro

aat
Asn

gaa
Glu

cte
Leu

aag
Lys
465

acc
Thr

cgg

gca
Ala
2%0

tect
Ser

aca
Thr

gaa
Glu

cac
His

gaa
Glu
370

gta
val

gat
Asp

aac
Asn

tat
Tyx

tte
Phe
450

aaa
Lys

tag
TZp
275

tte
Phe

tat

cca
Pro

gtg
val

cgg
Arg
355

gac
Asp

999
Gly

aga
Arg

ttg
Leu

tte
Fhe
435

get
Ala

aca

ggc
Gly
acg
260
cca

Pro

tac

cat
His

gaa
Glu

aca
Thr
340

ggt
aly

ccg
Pro

att
Ile

gag
Glu

acqg
Thr
420

act
Thr

teg
Ber

gta

ata
Ile
245

aag
Lys

cat
His

gtt
val

ccg
Pro

gtg
val
325

ccg
Pro

tEt
Phe

cgg
Arg

gcg
Ala

gtt
Val
405

gtg
Val

cca
Pro

ccg
Pro

gct

Lys Thr Val Ala

tta
Leu

acg

Gly

gtt
val
act
310

aca

gct
Ala

ctt
Leu
tte
390
ttyg
Leu

cta
Leu

gag
Glu

tag
Trp

aat
Asn

gaa
Glu

ccc
Pro
accec

gtg
Val

ccc

ceg
Pro

gtg
Val

atg
Met
375
gaa
alu

gtg
Val

ttc

ggc
aly

tac

455

gga
Gly

gca
Ala

att
Ile
280

gee
Ala

acg
Thx

aca

cca
Pro

gea
Ala
360

cat
His

tce
Ber

cece
Pro

aac
Asn

atg
Met
440

tgg
Trp

tgg aag gac
Trp Lys Asp

470

acc
Thr

cee
Pro
265

gtt
Val

tce
Ber

ccg
Pro

cct
Pro

gtg
Val
345

gce
Ala

gaa
Glu

acqg
Thr

qgt
Gly

tet

cca
Pro
250

aga
Arg

tcg
Ser

aat
Asn

aca
Thr

act
Thr
330

act
Thr

tte
Phe

ctg
Leu

gac
Asp

tat

Tyr
410

gac

tcec
Sex

att
Ile

ctt
Leu

gta
Val

cet
Pro
315

gtg
Val

ccg
Pro

cct
Pro

ctt
Leu

ttt
Phe
385

gta
Val

cge

Phe Asp Arg

425

ket
Ser

tca
Ser

aga

gag
Glu

aat

Thr Arg Asn

ttg
Leu

gag
Glu

gcg
Ala
475
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atc atg tect tta 1702
Ile Met Ser Leu
255
tgc ceg gat gtg 1750
Cys Pro hsp Val
270
gtg aat att aac 1798
Val Asn Ile Asn
285
tac att gta cat 1846
Tyr Ile Val His
300
cct ctg aca cecg 1894
Pro Leu Thr Pro
acce ccg acg cct 1942
Thr Pro Thr Pro
338
agc ccc ace atc 1990
Ber Pro Thr Ile
350 :
gcc caa agt ctt 2038
Ala Qln Ser Leu
365
tet tgg tta atg 2086
Ser Trp Leu Met
380
ttt gce gta tte ala4
Phe Ala Val Phe
aat gtc tee acc 2182
Asn Val Ser Thr
415
acc att gtc ate 2230
Thr Ile Val Ile
430
gag gga cag gcc 22789
Glu Gly Gln Ala
44§
ttc ctt gat tea 2326
Fhe Leu ASp Ser
460
ttt tgc atg gtc 2374
Phe Cys Met Val
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aac tgt gtt gaa cac tgt gag aca atg aca ttc cat aag tca gaa tgt 2422
Asn Cys Val Qlu His Cys Glu Thy Met Thr Phe His Lys Ser Glu Cys

480 485 490 495

gta ggc tac gtc cgg ccc cca gta tgc aac gac gtc tgt gtg ggg gcg 2470
Val Gly Tyr Val Arg Pro Pro Val Cys Asn Asp Val Cys Val Gly Ala

500 505 . 510
gta gtg tcec tee gtg gtg ctt ggo goc aca ggt atc geoa cte att gea 2518
val val Ber Sar val Val Leu Gly Ala Thr Gly Ile Ala Leu Ile Ala
5i5 530 525
ctg atg gtt gga agt tcg geg aac tta cgg age get gtg att ctt gtt 2566
Leu Met Val Gly Ser Ser Ala Asn Leu Arg Ser Ala Val Ile Leu Val
530 535 540
cca ccc atg tagattttgt ccccacactt tggagaaagg tgggaaatga 2615
Pro Pro Met
545

cttcagaaat tgaaattaga aggaaccaac aacacaagaa gcaagcgaag gtgaaaacaa 2675
cgggangaag aagaagaada 2AAAAAAAAA aaganaagaa aamaatgggg ggctgagtgg 2735
ggaaaagaga aagaaaagaa gtgtgoegtgt aaccgtgtgt gtgtgtgecg gggaasaaga 2795
agaaacacan aagatttctt ttttgtittt tgttttaatg gtgeaaageg ggasacaaga 2855
aagcgaaggg tgcatatgtyg tctgtagata tataaaaata aacatatgoc cccgocatgta 2915
ttttacegtt ggecagttceg tggcttottt tettttitbt ttkttgtatt tttgttattt 2975
tttectectta tttettegtg tgtgtgtgta tgtattatta ttettttttg ctttktgtet 3035
gtttgtttgt ttttacctac tcatctgeot tcattttttt ttttgtgtgt tttcactcag 3095
ccectectete tttetectett cttettoctet cttcatgegt gtatttocge atggagtgge 3155
aaaggaacgg ctgggagcega ttgtgatggt gettgtgttg gaggtgtgge tatgocgagta 3215
gtggagatgc atgtatgtat gtatatatgt ggtttggtgt atatatttaa atattatatg 3275
ttgttattgt tgctgtecga cteteoggggg acgtacaccg acctacttac ttacagagag 333s
agagagagag aggaagaget tgagagaaaa ggggggcgtg tggtgtgtte tgtattcatt 3395
gaagagcgca aaaataaata aaaataaaat aatamaatga gggagagaga sgygaggagg 3455
asacagcaga ggaatttgta tgccatcgtt gtgactaamtt tttcataagg actctgtgat 3515
bgccctgtta accacgtcca ctgcagtaga cgagctcaaaa ttgactgcga gtgttacgec 3575
aactgtacgt ctgtctccct cgtgetgtac gtgtgcaagt aagtacgtgt gtgcactgtg 3635
cgtgtgegtg tgtgtgtgtg tcamgggege cttttacgtg tctgtgeget tgagtgggga 3655
ggggagaaga ggaggagaga cgaagaanga aagaaagaaa aaagegggcg gege 3749

<210> 34
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<21l1l> S8l

<«213> PRT

<3213> T CRUZI

<400> 34

Met Phe Ber Lys Arg Thr SBer Pro Ala Pro Phe Arg Ala Leu Leu Leu
-35 -30 ~25 -20

Pro Val Val val Val val val val Val val Ala Ser Val Ala Leu Pro
=15 =10 -5

Ala Gly Ala Gln Phe Asp Leu Arg Gln Gln Gln Leu Val Ile Gln Asp
-1 1 5 10

Phe Phe Ile Ser Arg Ser Cys Ala Gly Cye Ser Gln Gly Gln Thr Asp
15 a0 25

Gly Pro Ser Gly Ala Oly Thr Leu Phe Thr Ala Ala Qly Gly Ser Leu
30 as 40 45

Gly Lys Asp Ala Ser Thr Leu Leu Leu Cys Asp Gln Gly Gly Gly Gly
50 55 60

Ser Sar Val Arg Leu Val Asn Lys S8er Gly Ile Phe Thr Leu Ala Gly

Ser Lys Thr Thr Arg Gly Asn Gln Asn Gly Pro Ala Ala Thr Ala Leu
a0 85 50

Fhe Aan Met Pro Arg Ala Val Val Leu Glu Asp Gly Ala Leu Tyr Val
95 100 105

Ala Asp Ser Ala Asn Asn Leu Val Arg Glu Ile Ser Asn Gly Ile Val
110 115 120 125

Thr Sar Phe Ile Thr Glu Gly Leu Leu Gly Pro Bar Tyr Ile Lys Pro
130 - 135 140

Tyr Ser Arg Pro Asn Gly Ala His Asp Leu Phe Val Ser Asp Thr Gly
145 150 155

Lys -8er Arg Ile Ile Phe Ala Pro Leu Gln Lys Gln Thr Phea Ila Thr
160 185 170

Val Phe Ile Thr Gly Phe Gln Pro Asp Val Leu Gln Ile Ser Glu Lys
175 180 185
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Ser Arg Leu Met Phe Ala Ile Cys Asn Ser Thr Lya Ile Leu Sexr Ile
190 185 200 205

Asn Met Gln @Gly Ala Thr Thr Pro Lys Asp Tyr Trp Gln Val Gly Asn
. 210 215 220

Ala Asp Cye Met Gly Tyr Gln Ber Ser Leu Met Leu Thr Thr Glu Glu
225 230 235

Asp Lys Leu Leu Tyr Tyr Gly Ile Leu Asn Gly Thr Pro 8S8er Ile Met
240 245 250

8er Leu Pro Ala Thr Lys Thr Lys Thr Glu Ala Pro Arg Ile Cyms Pro
455 280 265

Asp Val Leu Leu Arg Trp Pro His Gly Pro Ile Val Ber Leu Val Asn
a7o 275 280 285

Ile Asn Lys His Ala Phe Tyr Val Val Thr Ala Ser Asn Val Tyr Ile
290 ) 295 300

Val His Asp Gly Ser Tyr His Pro Thr Val Thr Pro Thr Pro Pro Leu
305 310 315

Thr Pro Thr Pro Thr Pro Glu Val Thr Pro Thr Pro Thr Val Thr Pro
320 32s 330

Thr Pro Thxr Pro Glu Val Thr Pro Thr Pro Pro Val Thr Pro Ser Pro
335 340 345

Thr Ile Thr Ile His Arg Gly Phe Ala Val Ala Ala Phe Pro Ala Gln
350 355 360 365

Ser Leu Pro Ile. Glu Asp Pro Arg Leu Met His Glu Leu Leu Ser Trp
a70 375 380

Leu Met Lys Asp Val Gly Ile Ala Phe Glu Ber Thr Asp Phe Phe Ala
385 390 395

Val Phe Pro Pro Asp Arg Glu Val Leu Val Pro Gly Tyr Val Asn Val
400 405 410

Ber Thr Trp Asn Asn Leu Thr Val Leu Phe Asn Phe Asp Arg Thr Ile
415 420 425
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val Ile
430

Gln Ala
Asp Ser
Met Val

Glu Cys
495

Gly Ala
510 .

Ile Ala
Leu Val

<210>
<21l>
212>
<213>

<220>»
<1221>»

Thr Glu Tyr

Arg Leu Phe
450

Leu Lys Lys
465

Asn Cys Val
480

Val Gly Tyr

Val Val Ser

Leu Mat Val
530

Pro Pro Met
545

as
4151

T CRUZI

CDB

<222> (1)..
<400> 35
atg gcc cga
Met Ala Arg
1l

aat gcc aac
Asn Alae Asn

ttt att
Phe Ile

acg
Thr
35

cgt aca aat
Arg Thr Asn
50

cge atc att

{2151)

gect gtg
Ala Val
5

aac cteo
Asn Leu
20

gaa gga
Glu Gly

ggc gct
Gly Ala

ttt gee

Phe

435

Ala

Thr

glu

val

Ber
515

Thr Pro Glu

Ser Pro Trp

Val Ala Trp
470

His Cys dlu
485

Arg Pro Pro
500

Val Val Leu

Gly Ser Ser Ala

gtg
Val

gtt
Val

ctyg
Leu

cat
Hie

cca

ctt gag gat
Leu Glu Asp

ate
Ile
a5

coa gaa
Arg Glu

cca
Pro

ctg gge
Leu Gly
40

tte
Phe

gac ttg

Asp Leu
55

cct cag

Gly

Tyx
455

Lys

Thx

val

Gly

Asn
535

gga
Gly
10

tece
Ser

teg
Ber

gtg
val

Met
440

Ser

Trp

ABp Leu

Met

Cys Asn

PCT/US2003/038458

Ser Glu Glu

Phe
460

Arg Asn

Glu Ala
475

Phe

Phe His
490

Lys

Asp Val Cys

Ala Thr
520

Leu Arg

ctt
Leu

gcg
Ala

aat gge
Asn CGly

ate
Ile

tac

gac
Ser Asp

agcg tte

Gly Ile Ala

Ber Ala Val

540

tac gtg geg

Tyr Val Ala
15

gtt gtc act

Val Val
a0

aaa ccg tac
Lya Pro Tyr
45

acg ggc aaa
Thr Gly Lys

atc aca gtg

Gly
445

Leu

Ser

Val

Leu
528

Ila

teg
Ser

agc
Ser

tca
Ser

ttt

48

144

192

240

2>-
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Arg e Fle Fhe Rla Fro Pro Gin Lys Lys Thr Phe Ile Thr Val Phe
65 .

70 75 80
ata aca gga ttc cag cocg gat gtt ctt caa att age geag aag agt cgt 288
Ile Thr Qly FPhe Gln Pro Asp Val Leu Gln Ile fler Glu Lys Ser Arg
8s 90 95
ttg atg ttt gece ate tge aat tce acé aan att ctt gcg att aat ‘atg 336
Leu Met Phe Ala Ile Cys Asn Ser Thr Lys Ile Leu Ala Ile Asn Met
100 105 110
cag gga gcc aca acc ccg aag gag tac tgg caa gtt gga aat geg gac B4
Gln Gly Ala Thr Thr Pro Lys Qlu Tyr Trp Gln Val Gly Asn Ala Asp
115 . 120 125
tgc atg ggeo tat cag agt toe cte atg cte acg ace gag gag gat aaa 432
Cys Met Gly Tyr Gln Ber Ber Leu Met Leu Thr Thr Glu Glu Asp Lys
130 135 140
ctc cte tac tac ggc ata tta aat gga acc cca tce ate atg tct tta 480
Leu 'Leu Tyr Tyx Gly Ile Leu Aen Gly Thr Pro Ser Ile Met Ser Leu
145 150 155 160
€CC gQc ace aaa acg aag acg gaa gca ccc aga att tge ccg gat gtg - 528
Pro Ala Thr Lys Thr Lys Thr Glu Ala Pro Arg Ile Cye Pro Asp Val
165 170 175
ttg ttg cag tgg cca cat ggg ccc att gtt tecg ctt gtg aat att aac 576
Leu Leu Gln Trp Pro His Gly Pro Ile Val Ser Leu Val Asn Ile Asn
180 185 190
ana cat gca ttt tac gtt gkt acc gocc tec aat gta tac att gta cat 624
Lys His Ala Phe Tyr Val Val Thr Ala Ser Asn Val Tyr Ile val His
155 200 205
gat ggc tcg tat cat ccg act gga tee atg gee cag ctc cam cag gca 6§72
Asp Gly Ser Tyr His Pro Thr Gly Ser Met Ala Gln Leu Gln Gln Ala
210 315 220
gaa aat mat atc act aat tcc asa aaa gaa atg aca aag cta cga gaa 720
Glu Aan Asn Ile Thr Asn Ser Lys Lye Glu Met Thr Lys Leu Arg Glu
225 230 235 240
aaa gtg asa aag gcc gag aaa gaa aaa ttg gac gcc att aac cgg gca 768
Lys Val Lys Lys Ala Glu Lys Glu Lys Leu Asp Ala Ile Asn Arg Ala
245 250 255
acc aag ctg gaa gag gaa cga aac caa gcg tac aaa gca gca cac aag 816
Thr Lys Leu @Glu Glu Glu Arg Asn Gln Ala Tyr Lys Ala Ala His Lys
260 265 270
gca gag gag gaa aag gct aaa aca ttt caa cgc ctt ata aca tte gﬁg 864
Ala Glu Glu Glu Lys Ala Lys Thr Phe Gln Arg Leu Ile Thr Phe Glu
a7s 280 285
tcg gaa aat att aac tta aag asa agg cca aat gac goca gtt tca aat 912
Ser Glu Asn Ile Asn Leu Lys Lys Arg Pro Aan Asp Ala Val Ser Asn
290 295 300

Cgg gat aag aaa smaa aat tct gaa acc gca ama act gac gaa gta gag 960
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A:Q Asp
305

aaa cag
Lys Gln

egg gca
Arg Ala

gct gag
Ala Glu

gce acg
Ala Thr
370

aag gec
Lys Ala
igs

gce -gaa
Ala Glu

gcg gag
Ala @lu

aag cag
Lys Gln

aag gca
Lys Ala
450

gect gaa
Ala Glu
465

goc gee
Ala Ala

aag gtt
Lys val

tcg aag
Ser Lys

aag aac
Lya Asn
530

att cct

Lys Lys Lys

agg
Arg

gect
Ala

gee
Ala
355

aag
Lya

gtg
Vval

gcg
Ala

aag
Lys

agg
Arg
435

gct
Ala

gece
Ala

aag
Lys

gece
Ala

gac
Asp
515

gce
Ala

gcg
Ala

gag
@lu
340

gec
Ala

gte
Val

gag
Glu

gag
Glu

cag
Gln
420

gca
Ala

gag
@lu

acg
Thr

gecc
Ala

gaa
Glu
500

tcg
Ser

get
Ala
325

gce
Ala

aag
Lys

gec
Ala

acg
Thr

aag
Lys
405

aag
Lys

gct
Ala

gec
Ala

aag
Lys

gtg
Val
485

gcg
Ala

acg
Thr

Asn Ser Glu Thr
310

gag gct geoc
Glu Ala Ala

Lys

acg aag gtt
Thr Lys val

gee
Ala
345

gcc gtg gaq
Ala Val Glu
380

acg
Thr

gaa gcg gagq
dlu Ala Glu
375

aag

Lys

gag aag cag
Glu Lys Gln
390 )

agg
Arg

get
Ala

cag agg gca
Gln Arg Ala

gca gct gag
Ala Ala Glu

gec
Ala
425

gaa gcc acg aag
Glu Ala Thr Lys
440

goc sag gec gtg
Ala Lys Ala Val
455

gtt gecec gaa geg
Val Ala Glu Ala
470

gag acg gag aag
Qlu Thr Glu Lys

gag aag gat atc
Glu Lys Asp Ile
505

agc gac sag 999
Ser Asp Lys Gly
520

AAg gAC CgC Aaag gaa gcg
Lys Asp Arg Lys Glu Ala

B35

cgt gag aag acc gcc gag geca

Ala

gecce
Ala
330

qaa
Glu

gag
Glu

cag
Gln

geca
Ala

gaa
Glu
410

gec
Ala

gtt
Val

gag
Glu

gag

Glu

cag
Gln
450

gat
Asp

ttg
Leu

tog
Tzp

4aa cag cgc cgc ate

Lys
315

gtg
Val

gcg
Ala

aag
Lys

aag
Lys

get
Ala
395

gce
Ala

aag
Lys

gce
Ala

acg
Thr

aag
Lya
475

299
Arg
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Lys

tte
Phe

qct
Ala

gag
Glu

ccg gac aac
Pro Asp Asn
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Arg Thr Aen Gly Ala His Asp Leu Phe Val Ser Asp Thr Gly Lys Ser
50 55 60

Arg Ile Ile Phe Ala Pro Proc Gln Lya Lys Thr Phe Ile Thr Val Phe
65 70 75 a0

Ile Thr Gly Phe Gln Pro Asp Val Leu Glu Ile Ser Glu Lys Ser Arg
85 S0 95

Leu Met Phe Ala Ile Cys Asn Ser Thr Lya Ile Leu Ala Ile Asn Met
100 105 110

Gln Gly Ala Thr Thr Pro Lys Glu Tyr Trp Gln Val Gly Asn Ala Asp
115 120 125

Cys Met Gly Tyr Gln SBer Ser Leu Met Leu Thr Thr Glu Glu Asp Lys
130 135 140

Leu Leu Tyr Tyr Gly Ile Leu Asn Gly Thr Pro Ser Ile Met Ser Leu
145 150 155 160

Pro Ala Thr Lys Thr Lys Thr Glu Ala Pro Arg Ile Cys Pro Asp Val
165 170 175

Leu lLeu Gln Trp Pro His Gly Pro Ile Val Ser Leu Val Asn Ile Asn
180 185 . 190

Lys His Ala Phe Tyr Val Val Thr Ala Ser Asn Val Tyr Ile Val His
195 200 _ 205

Asp Gly Ser Tyr His Pro Thr Gly Ser Met Ala Gln Leu Gln Gln Ala
210 215 220

Glu Aen Asn Ile Thr Aen Ber Lys Lys @Qlu Met Thr Lys Leu Arg Glu
235 . 230 235 240

Lys Val Lys Lys Ala Glu Lys Glu Lys Leu Asp Ala Ile Asn Arg Ala
245 . 250 255

Thr Lys Leu Glu Glu Glu Arg Asn Gln Ala Tyr Lys Ala Ala His Lys
260 265 270

Ala Glu Glu Glu Lys Ala Lys Thr Phe Gln Arg Leu Ile Thr Phe Glu
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Ala Glu
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Lya Ala

450
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Ser Lys
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Ala Ala Lysa
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atg gag cag
Met Glu Gln
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Ala Lys Glu

gag ctg gca
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ang ceg gag
Pro Glu
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gcc cge gca
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Ala Asp Arg

gag ctg ccg
Glu Leu Pro
195

cgc agy cag
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Asp Phe Val Ala Met Gl GIn Glu Arg Arg Gln Leu Leu Glu Lys Asp
65 . 10 75 80

Pro Arg Arg Asn Ala Lys Glu Ile Ala Ala Leu Glu Glu Ser Met RAsn
85 90 95

Ala Arg Ala Gln Glu Leu Ala Arg Glu Lys Lys Leu Ala Asp Arg Ala
100 105 ) 110 .

Phe Leu Asp Gln Lys Pro Glu Gly Val Pro Leu Arg Glu Leu Pro Leu
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Aep Asp Asp Ber Asp Phe Val Ala Met Glu Gln Glu Arg Arg Gln Leu
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290 295 300
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Leu Asp
455

Asp Asp
470

Glu Lys

Bex Met

Asp Arg

Val Pro Leu Arg Glu Leu Pro

530

535

Arg Glu

Glu Arg
345

Ile Ala
360

Arg Glu

Gly Val

Ala Met

Asn Ala
425

Gln Glu
440

Gln Lys

Ser Aap

Asp Pro

Asn Ala
505

Ala Phe
520

Leu Asp

315

Leu Pro
330

Arg Gln

Ala Leu
Lys Lya

Pro Leu
395

Glu Gln
410

Lys Glu
Leu Ala

Pro Glu

Phe Val
475

Arg Arg
490
Arg Ala

Leu Aap

Asp Asp

Leu Asp

Leu Leu

Glu Glu
365

Leu Ala

aao

Arg Glu

Glu Arg

Ile Ala

Arg GQlu
445

Gly Val
460

Ala Met

Asn Ala

Gln Glu

Gln Lys

Ser Amsp
540

PCT/US2003/038453

Asp

Glu

350

Ser

Asp

Leu

Arg

Ala

430

Lys

Pro

Glu

Lys

Leu

510

Pro

ABp
335

Lys

Met

Pro

Gln

415

Leu

Lys

Lau

Gln

Glu

495

Ala

Phe Leu Asp Gln

320

Ser

Asp

Asn

Ala

Leu

400

Leu

Glu

Leu

Glu
480

Ile

Arg

Glu Gly

Phe Val Ala

Ve
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Met GI'I Gln
545

Ala Lys Glu

Glu Leu Ala

Lys Pro Glu
595

Asp Phe Val
610

<210>»
<211>
<213>
<213>»

39
§21

<220>
<221>
<223>

CDB
{1}.

<400> 39
ttt aat cct
Fhe ABn Pro
b

cat att geca
His Ile Ala

caa aaa
@ln Lys
as

gaa
Glu

coa
Pro Ser Pro
S0

goa cag gee

Gly Gln Ala

65

gca
Ala

ggt gac

cca
Pro

tca cca

Gly Asp

tca cca
Ber Pro

cag gcc

GIu Axg Arg
550

Ile Ala Ala
565

"Arg Glu Lys
580

Gly Val Pro

Ala

T CRUZI

. (621)

tet acg
8er

aat
Asn
40

aca

ttt
Phe

ggt
Gly
70

gca
Ala

gea
Ala

aaa
Lyn

tca
Ber

cca
Pro
85

ttt
Phe
100

gga cag
@ly Gln

gca gca ggt

GIn Leu Lau

Leu Glu Glu

Lys Leu Ala
585

Leu Arg Glu
600 .

aaa
Lys

trg aag
Leau Lys

caa
Gln

aan
Lya

aca
25

ttt
Phe

gga
Gly
40

Cag
Gln

gcc
Ala
L1

gca
Ala

gca
Ala

aan
Lysa

gac cca

Asp

tte
Phe

cta
Leu

gga
Gly

gce gea
Ala Ala

geca
Ala
108
Raa

gac cca

Glu Lys Asp
555

Ber Met
570

ABn

Asp Arg Ala

Leu Pro Leu

cta
Leu
10

aac
Aan

caa
Gln

ctc
Leu

Glu

gge
Gly

gca
Ala

gca
Ala

gac
Asp

aaa
Lys
60

Gly

tte
Phe

cca
Pro

cca
Pro
75

éca
Ala

cag
Gln
50

gce
Ala

gac
Arp

Gly Lys

tca cta ttt

Pro Arg Arg Asn
560

Ala Arg Ala Gln
575

Phe Leu Asp Gln
530

Asp Asp Asp Ser
605

cct
Pro

caa
Gln

aat mag
Asn Lys
15

act caa
Thr Gln
30

aaa
Lys

aca
Thr

ggg tgg aca aaa
Gly Trp Thr Lys
45

tte
Phe

cca
Pro

cca cca
Pro Pro

gga
Gly

ceg gcc goa
Gln Ala Ala
80

gca
Ala

ggt gac mas

Gly Asp Lys
95

ttt
Phe

cca
Pro

cca cca
Pro Pro
1l0

gga cag gcoc gca

48

144

192

240

338

384

vy
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Gly Gln Ala
115

gca ggt gac
Ala Gly Asp
130

CCa cca cca
Pro Pro Pro
145

gga cag gcc
Gly Gln Ala

gca ggt gac
Ala Gly Asp

tet cga age
Ser Arg Ber
195

<210>
<211l>
<212>»
<213>

40
207
PRT

<400> 40

Phe Asn Pro
b

Hig Ile Ala
Glu @ln Lys

as
Pro Ber Pro
50
Gly Gln Ala
65
Ala Gly Asp

Pro Ser Pro

Gly Gln Ala

Ala

Lys

tte

gca
Ala

aaa
Lys
ie0

act

T CRU2I

Ala Gly As=p

tca
Ser

cca
Pro

cca
Pro
135

gga
Gly

cag
Gln
150

goce
Ala

gac
Asp

ggt
Gly

gca
Ala
165

tca
Ber

cca cca

Pro

tte
FPhe

gty
val

gcg
Ala

Ser Thr Asp Lys

Asn Asn

20

Phes

Ala

Lys

Phe

100

Ala

Lys Gln

Ala Pro

Cly Gln Ala
55

Ala Gly Asp

70

Pro
85

Ber Leu

Gly Gln Ala

Ala Gly Asp

Lys
120

tet

gca
Ala

aaa
Lys

tct
Phe

aat
Aasn
200

Leu

Lys

aly

40

Ala

Lys

Phe

Ala

Lys

Pro

gga
Gly

gca
Ala

cca

gga
Qly
185

gcg
Ala

Lys

Gln

Ala

Pro

Gly

Ala

105

Pro

Ser Leu

cag gec
Gln Ala

geca
Ala
140

aaa
Lys

ggt gac
Gly Asp
155

toa cta
Ber Leu
170

ttt
Fhe

¢ag gga act
Gln Gly Thr

cct ggt gtt
Fro Gly Val

Leu Asn Gln
10

Thr Leu Glu

Gly Ala Ala

Gly hep Lys
60

Pro Pro Phe
75

Gln Ala Ala
90

Gly Asp Lys

Ber Leu Phe

PCT/US2003/038458

Gly Gln Ala
125

ggt gac
Gly Asp

gea
Ala

cca
Pro

cca cca
Pro Pxo

gga cag gcc
Gly Gln Ala
175

ttt gat
Phe Asp
190

gcg
Ala

gee
Ala
205

cag gtg
Gin Val

Gln Asn Lys
15

Lys Thr Gln
3o

Gly Trp Thr
45

Pro Pro Pro
Gly Gln Ala

Ala Gly Asp
s

Pro Pro Pro
110

Gly Gln Ala

Ala

aaa
Lys

tte
Phe
160

geca
Ala

gee
Als

Pro

Lys

Phe

Ala

Lya

Phe

Ala

432

480

576

621
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115 120 135

Ala Gly Asp Lys Pro Ser Pro Phe Gly Gln Ala Ala Ala Gly Asp Lys
130 135 140

Pro Pro Pro Phe Gly Gln Ala Ala Ala Gly Asp Lys Pro Pro Pro Fhe
145 150 - 155 160

Gly Gln Ala Aia Ala Gly Asp Lys Pro Ber Leu Phe Gly Gln Ala Ala
165 . 170 175

Ala Gly Asp Lys Pro Ser Pro Phe Gly Gln Gly Thr Ala Phe Aap Ala
lao 185 190

Ser Arg Ser Thr Val Phe Ala Asn Ala Pro Gly Val Ala Gln Val
195 200 205

<210> 41
<211> 1845
<212> DHA
<213> T CRUZI

<220>
<2321> CDS
«2322>» (1)..(1845)

<400> 41

ttt aat cet tet acg gac aaa ttg aag cta aac caa caa aat aag cct 48
Pha Asn Pro Ber Aep Lys Iau Lys Leu Asn Gln @1n Asn Lys Pro

1 10 15

8

cat att gca aat aat aaa cam aaa aca aca ctc gaa ama act caa aca 96
Hig Ile Ala Asn Asn Lys Gln Lys Thr Thr Leu Glu Lys Thr Gln Thr
ao a5 30

gaa caa asa aca gog cca ttt gga cag ggc gca goa ggg tgg aca aaa 144
Glu Qln Lya Thr Ala Pro Phe Gly Gln Gly Ala Ala Gly Trp Thr Lya
35 40 45

ceca tea coea ttt gga cag goc gca goe ggt gac aaa cca cca cca ttt 192
Pro S8ar Pro Phe Gly Gln Ala Ala Ala Gly Asp Lys Pro Pro Pro Phe
50 55 60

gga cag gcoc goca gea ggt gac aaa cca cca coa ttt gga cag gec gea 240
Gly Gln Ala Ala Ala Gly Asp Lys Pro Pro Pro Phe Qly Gln Ala Ala
65 . 70 75 8o

gca ggt gac aaa cca tea cta ttt gga cag gcc goa goca ggt gac aaa 288
Ala Gly Asp Lys Pro Ser Leu Fhe Gly Gln Ala Ala Ala Gly Asp Lys
85 90 1]

cca tca cca ttt gga cag goc gea geca ggt gac aaa cca cca cca ttt 336
Pro Ser Pro Phe Gly Gln Ala Ala Ala Gly Asp Lys Pro Pro Pro Fhe
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gga cag
Gly Gln

gca ggt
Ala Gly
130

cca cca
Pro Pro
145

gga cag
Gly Gln

gca ggt
Ala Gly

tct cga
Ser Axg

gag cag
Glu Gln
210

aag gag
Lys Glu
225

ctg gca
Leu Ala

€Cg gag
Pro Glu

ttt gtt
Phe Val

cgc agg
Arg Arg
280

cgc geca
Arg Ala
305

cte gac
Leu Asp

gac gac
Asp Asp

gee
Ala
115

gac
Asp

cca
Pxo

gce
Ala

gac
Asp

age
Ser
195

gag
Glu

atc
Ile

cge

Aty

ggc
Gly

gct
Ala
275

aac
Asn

cag
Gln

cag
Gln

agc
Ser

10V

gca
Ala

Lys

tee

gca
Ala

Lys
180

act
Thx

oge
Arg

get
Ala

gag
Glu

gtg
val
260

atg
Met

gcg
Ala

gay
alu

aag
Lys

gac
Asp

PCT/US2003/038458
105 110
gca ggt gac aaa cca tca cta ttt gga cag gee gea iga
Ala Gly Asp Lys Pro Ber Leu Phe Gly Gln Ala Ala
120 12s )
cca tca cca ttt gga cag gcc goca goa ggt gac aaa 432
Pro Ser Pro Phe Gly Gln Ala Ala Ala Gly Asp Lys
135 140
gga cag goc gea goa ggt ‘gac aaa coa cca cea ttt 480
Gly Gln Ala Ala Ala Gly Asp Lys Pro Pro Pro Phe
. 150 155 160
gca ggt gac aaa cca tca cta ttt gga cag gec gea 528
Ala Gly Asp Lys Pro Ser Leu Phe Gly Gln Ala Ala
165 170 175
cca tca cca ttt gga cag gga act geg ttt gat geoe 576
Pro Ser Pro Phe Gly Gln Gly Thr Ala Phe Asp Ala
185 150
gtg ttt gecg aat gog cct ggt gtt geoc cag gtg atg 624
Val Phe Ala Asn Ala Pro Gly Val Ala Gln Val Met
200 205
agg cag ct§ ctc gag aag gac ccg cgc agg aac gcg 672
Arg Gln Leu Leu Glu Lys Asp Pro Arg Arg ARen Ala
215 220
gcg ¢ttt gag gag age atg aat goe cge geca cag gay 720
Ala Leu Glu Glu 8Ser Met Asn Ala Arg Ala Gln Qlu
230 ais 240
aag aag ctt get gac cgec geg tte ctc gac cag aag 768
Lys Lys Leu Ala Asp Arg Ala Phe Leu Asp -Gln Lys
245 250 255
ccg ctg cga gag ctg ccg ctc gac gac gac agc gac 816
Pro Leu Arg Glu Leu Pro Leu Asp Asp AsSp Ser Asp
: 265 270
gag cag gag cgc agg cag ctg ctc gag aag gac ccg 864
@Qlu Gln Glu Arg Arg Gln Leu Leu Glu Lys Asp Pro
280 285
aag gag atc get geg ctt gag gag agc atg aat gcc 812
Lye Glu Ile Ala Ala Leu Glu Glu Ser Met Asn Ala
295 300
ctg gea cgc gag aag aag ctt got gac cge geg tte 960
Leu Ala Arg Glu Lye Lys Leu Ala Asp Arg Ala Phe
310 315 320
ced gag ggc gtg ccg ctg coga gag ctg ccg cte gac 1008
Pro @lu Gly Val Pro Leu Arg Glu Leu Pro LeuAsp
3258 330 ‘ 3as
ttt gtt get atg gag cag gag cgc agg cag ctg cte 1056
Phe Val Ala Met Glu Gln Glu Arg Arg Gln lLeu Leu

S <
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gag
alu

agc
Ser

gac
Asp
385

ctg

agg

gcg
Ala

aag
Lya

ccg
Pro
465

gag
Glu

aag
Lya

ctg
Leu

ccg
Pro

tte
¥he
545

cge

Arg

cge
Arg

aag
Lys

atg
Met
370

cgc
Arg

ceg
Pro

cag
Gln

ctt
Leu

aag
Lys
450

ctg

cag
Gln

gag
Glu

gca
Ala

gag
Glu
530

gtt
Val

agg
Arg

gca
Ala

gac
Asp
ass

aat
Asn

gcg
Ala

cte
Leu

ctg
Leu

gag
Glu
435

ctt
Leu

cga

gag
Glu

atc
Ile
cgce
515

ggc
Gly

get
Ala

anc
Aan

cag
Gln

340

ccg cgc agg aac gog
Pro Arg Arg Asn Ala

gce
Ala

tte
Phe

gac
ABp

cte
Leu
420

gag
Glu

act
Ala

gag
Glu

cge
Arg

qgct
Ala
50¢

gag
Glu

gtg
val

atg
Mat

gcg
Ala

gag
@lu

k111

cgc gca cag gag

ATg

cte
Leu

gac
Asp
405

gag
Glu

agce
Ser

gac
Asp

ctg
Leu

agg
Arg
485

gcg
Ala

nag
Lys

ceg
Pro

gag
Glu

aag
Lys
565

cty

Ala

gac

Asp
390

gac

Asp

aag
Lya

atg
Met

cge
Arg

ccyg
Pro
470

cag
Gln

ckt
Leu

ang
Lys

ctg
Leu

cag
Gln
550

gag
Glu

Gln
375

cag
Gln

agc
Ser

gac
Asp

aat
Asn

gcg
Ala
455

cte
Leu

ctg
Leu

gag
Glu

ctt
Leu

Arg
538

Glu

aag
Lys

gac
Asp

ceg
Pro

gce
Ala
440

ttc
Phe

gac
Asp

ctc
Leu

gag
Glu

gct
Ala
520

gag
Glu

345

aag gag
Lys Glu

ctg geca
Leu Ala

ccg gag
Pro Glu

£ttt gtt
Phe Val
410

cgc agg

ate
Ile

cge
Arg

ggc
Gly
395

gct
Ala

aac

gect
Ala

gag
Glu
380

gtg
val

atg
Met

gcg

Arg Arg Asn Ala

425

cgc gea

Arg Ala’

ctc gac
Leu Aap

gac gac
Asp Asp

gag aag
Glu Lys
490

agc aty
S8er Met
505

gac cge
Asp Axg

ctg ceg
Leu Pro

gag cgc agg cag
Glu Arg Arg Gln

atc get geg ctt
Ile Ala Ala Leu

570

cge gag aag aag
Leu Ala Arg Glu Lys Lys

cag
Gln

cag
Gln

age
Ser
475
gac
Asp

aat
Asn

gcg
Ala

cte
Leu
oty
555

gag
Glu

ctt
Leu

gag
Glu

aag
Ly®
460

gac
Asp

ccg
Pro

gcc
Ala

tte
Phe

gac
ABp

-540

cte
Leu

gag
Glu

get

gcg
Ala
365

aag
Lys

ccqg
Pro

gag
Glu

Lys

ctg
Leu
445

ccg
Pro

ttt
Phe

Arg

cge
Arg

cte
Lreu
525

gac
Asp

gag
Glu

agce
Sar

gac

350
ctt
Leu

aag
Lys

ctg

cag
Gln

gag
Glu
430

gca
Ala

gag
Glu

gtt
Val

agg
Arg

gca
Ala
510
gac
Asp
gac
Asp

aag
Lys

atg
Met

cge

PCT/US2003038458
gag gag 1104
Glu Glu
ctt get 1152
Leu Ala
cga gag 1200
Arg Glu

400
gag cgc 1248
Glu Arg
415
atc gct 1296
Ile Ala
cge gag 1344
Arg Glu
ggc gty 1392
Gly Val
gct atg 1440
Ala Met

480
aac geg 1488
Asn Ala
455
cag gag 1536
Gln Glu
cag aag 1584
Gln Lys
agec gec 1632
Ser Asp
gac ccg 1680
Asp Pro

560
aat geco 1728
Asn Ala
575
geg tte 1776

Ala Asp Arg Ala

Phe

%3
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ctec gac cag
Leu Asp Gln
595

gac gac agce

Asp Asp Ser
610

<210>
<21l>
<312>»
<213>

42
615
PRT

<400> 42

Phe Asn Pro
1

His Ile Ala

Glu Gln Lys

35

Ser Pro

Pro

Qly
&5

Gln Ala

Ala Gly Asp

Pro Ber Pro

Gly Gln Ala

115

Gly Asp
130

Pro
145

Pro Pro

Gly Gln Ala

580
aag
Lys

gac
Asp

T CRUZI

Ser

Asn Asn

Thr

Phe

Ala Ala

Lys

Phe

100

Ala

Lys

Phe

Ala

585

PCT/US2003/038458

ccy gag ggc gbtg ccg ctg cga gag ctg ccg cte gac
Pro Glu Qly Val Pro Leu Axrg Glu Leu Pro ‘Leu Agp

ttt gtt gect
Fhe Val Ala
615

Thr Asp Lys
5

Lys Gln
Ala

Pro Phe

Gln Ala
55

Gly
Gly Asp
70

Pro Ser Leu

85

Gly Gln Ala

Ala

Gly Asp

Ser Prxo
135

Pro

Gly Gln Ala

150

Ala
165

Gly Asp

Leu Lys

Lys Thr
25

Gly Gln
40

Ala Ala

Lys Pro

Phe Gly

Ala Ala

la5

Lys Pro
120
Phe Gly

Ala Ala

Lys Pro

Leu Asn Gln
10

Thr Leu Glu

Gly Ala Ala

Gly Asp Lys
60

Pro Pro Fhe
75

Gln Ala Ala
90

Gly App Lys
Ber Leu Phe

Gln Ala-Ala
140

Gly Asp Lys
155

Ser Leu Phe
170

605

Gla
Lys
Gly
45

Pro
Gly
Ala
Pro
aly
125
Ala

Pro

Gly

Asn Lys
15

Thr Gln
30

Trp Thr

Pro Pro

Gln Ala

Gly Asp

95

Pro Pro

110

Qln Ala

Gly Asp

Pro Pro

Gln Ala
175

Pro

Lys

Phe

Ala

80

Lys

Fhe

Ala

Lys

1580

Ala

1824

1845
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Ala Gly Aep

Ser Arg 8er
195

Glu Gln Qlu
210

Lys Glu Ile
235

Leu Alas Arg
Pro GQlu Gly

Phe val Ala
2175

Arg Arg Asn
2%0

Arg Ala Gln
305

Leu Asp Gln
Asp Rsp Ser

Qlu Lye Asp
355

Ser Met Asn
370

ABp Arg Ala
3aBs

Leu Pro Leu

Lys Pro
180

Thr Val

Arg Arg

Ala Ala

Glu Lys
245

Vval
260

Pro

Glu

Met

Ala Lys

Glu Leu

Pro
aa2s

Lys

Asp Pha

340

Pro Arg

Ala Arg

Phe Leu

ASp ASp Asp Ser Asp

405

ger

Gln

Leu

230

Lys

Leu

Gln

Glu

Ala

310

Glu

val

Asp
aso

Pro
185

Ala Asn Ala
200

Leu Leu Glu
215

Glu Glu Ser

Leu Ala Aap

Arg Glu Leu
265

Glu Arg Arxg
280

Ile Ala Ala
2895

Arg Glu Lys

Gly Val Pro

Ala Met Glu

345

Asn Ala Lys
360

@ln Qlu Leu
37s

Gln Lys Pro

Pha

Phe Gly

Gln

Lys

Met

Arg
250
Pro
Gln
Leu
Lys
Leu
330
Gln
Qlu

Ala

Glu

Gly Thr Ala Pha Asp Ala

Gly

Asp

ABn

235

Ala

Leu

Leu

Glu

Leu

315

Glu

Ile

Arg

Gly
395

Val Ala

410

190

Val Ala Gln

205

Pro Arg Arg
220

Ala Arg Ala
Phe Leu Asp

Asp Asp Asp
270

Leu Glu Lys
285

Glu Ser Met
300

Ala Asp Arg

Glu Leu Pro

Arg Arg Gln
aso

Ala Ala Leu
365

Glu Lys Lys
380

Val Pro Leu

Met Glu Gln

Val Met

Asn Ala

Gln Glu
240

@ln Lys
255 -

Ser Asp

Asp Pro

Asn Ala

Ala Phe
320

Leu Asp
33s

Leu Leu

Glu Glu

Leu Ala

Arg Glu
400

Glu Arg
415
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Arg Gln Leu Leu Glu Lys Asp Pro Arg Arg Asn Ala Lys Glu Ile Ala
420 425 430

Ala Leu Glu Glu Ber Met Asn Ala Arg Ala Gln Glu Leu Ala Arg Glu
435 440 445

Lys Lys Leu Ala Asp Arg Ala Phe Leu Asp Gln Lya Pro Glu Gly Val
450 455 460

Pro Leu Arg Glu Leu Pro Leu Asp Asp Asp Ser Asp Phe Val Ala Met
465 470 475 480

Glu Gln Glu Arg Arg Gln Leu Leu Glu Lys Asp Pro Arg Arg Asn Ala
485 490 495

Lya Glu Ile Ala Ala Leu Glu Glu Ser Met Asn Ala Arg Ala Gln Glu
500 505 510

Leu Ala Arg Glu Lys Lys Leu Ala Asp Arg Ala Phe Leu Asp Gln Lys
515 520 515

Pro Glu Gly Val Pro Leu Arg Glu Leu Pro Leu Asp Asp Asp Ser Asp
530 535 540

Phe Val Ala Met Glu Gln Glu Arg Arg Gln Leu Leu Glu Lys Asp Pro
545 550 555 . 560

Arg Arg Asn Ala Lys Glu Ile Ala Ala Leu Glu Glu Ser Met Asn Ala
565 570 578

Arg Ala Gln Glu Leu Ala Arg Glu Lys Lys Leu Ala Asp Arg Ala FPhe
580 585 5580

Leu Asp Gln Lys Pro Glu Gly Val Pro Leu Arg Glu Leu Pro Leu Asp
595 600 605

Asp Asp Ber Asp Phe Val Ala
610 615

<210> 43
<21l> B58
<212> DNA
<213> T CRUZI

<330>
<i21> CD8
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<2323> (1)..(858)

<400> 43

gat cca acg tat cgt ttt gca aac cac gog ttc acg ctg gtg geg teg 48
Asp Pro Thr Tyr Arg Phe Ala Asn His Ala Phe Thr Leu Val Ala Ser

1 5 10 15

gtg acg att cac gag gtt ccg age gtc geg agt cet ttg ctg ggt geg 96
Val Thr Ile His Glu val Pro Ser Val Ala Ser Pro Leu Leu Gly Ala
20 25 . 30

agc ctg gac tet tot gyt ggo aama aam cic ctg ggg cte tecg tac gac 144
Ser Leu Asp Ser Ser Gly Gly Lys Lys Leu Leu Gly Leu S8er Tyr Asp
35 40 45

gag aag cac cag tgg cag cca ata tac gga tca acg ccg gtg acg ccg 192
Glu Lys His Gln Trp Gln Pro Ile Tyr Gly Ber Thr Pro Val Thr Pro
50 55 60

acc gga tcg tgg geg atg ggt amg agyg tac cac gtg gtt ctt acg atg 240
Thr Gly Ser Trp Glu Met Gly Lys Axrg Tyr His Val Val Leu Thr Met
65 70 15 80

gcg aat maa att ggec tecec gtg tac att gat gga gaa cct ctg gag ggt 208
Ala Asn Lys Ile Gly Ber Val Tyr Ile Asp Gly Glu Pro Leu Glu Gly
a8s 90 25

tca ggg9 cag acc gtt gtg cca gac gag agg acg cct gac atc tee cac 336
Ser Gly Gln Thr Val Val Pro Asp Glu Arg Thr Pro Asp Ile Ser His
100 105 110

tte tac gtt ggc ggg tat gga agg agt gat atg cca ace ata age cac 384
Phe Tyr Val Gly Gly Tyr Gly Arg Ser Asp Met Pro Thr Ile S8er Hia
115 120 125

gtg acg gtg aat aat gtt ctt ctt tac aac cgt cag ctg aat gcee gag 432
Val Thr val Asn Aen Val Leu Leu Tyr Asn Arg Gln Leu Asn Ala Glu
130 135 140

gag atc agg acc ttg tte ttg age cag gac ctg att ggc acg gaa gca 480
Glu Ile Arg Thr Leu Phe Leu Ser Gln Asp Leu Ile Gly Thr Glu Ala
145 150 155 160

cac atg ggc age age age ggc age agt gec cac ggt acg cc¢ tcg att 528
His Met Gly Ber Ser Ser Gly Ber Ser Ala Eis Gly Thr Pro Ser Ile
165 170 175

ccc gtt gac age agt goc cac ggt aca ccc teg act cec gtt gac age 576
Pro Val Asp Ser Ser Ala His Gly Thr Pro Ser Thr Pro Val Asp Ser
180 185 130

agt gec cac ggt acg cce teg act cce gtt gac age agt geo cac ggt 624
Ser Ala His Gly Thr Pro Ber Thr Pro Val Asp Ser Ser Ala His Gly
195 200 205

aca ccc tecg act cce gtt gac age agt goc cac ggt aca ccc teg act 672
Thr Pro 8Ser Thr Pro Val Asp Ber Ser Ala Hia Gly Thr Pro Ser Thr
2190 215 220

ccc gtt gac age agt gcc cac ggt aag ccc teg act cec got gac age 720
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Pro Val Asp Ser

225
agt gcc
Ber Ala

. acg cee
Thr Pro

cecc get
Pro Ala

cac
His

tca
Ser

gac

App Asn

275

<31l0> 44

<211>
212>
<213>»

286
BRT
T CRUZI

<400> 44

Asp Pro Thr Tyr Arg

1

val Thr

Ser Leu

Glu Lys
50

Thr Gly
65

Ala Asn

Ser Gly

Phe Tyx

Vval Thr

130

Glu

Ile

Asp

35

Hia

Ser

Lys

Gln

vVal

115

Val

Ser Ala
230

ccc
Pro

agt
Ser

acg
245

att
Ile
260

cce gct
Pro Ala

aac ggc gecc

Gly Ala

Phe
5

Ela Glu val
20

Ser Ser Gly

Gln Trp Gln

Trp Glu Met
70

lle Gly Ser

Thr Val
100

val

Gly Gly Tyr

Asn Asn Val

Ile Arg Thr Leu Phe

His

teg
Ser

gac
Asp

aat
ABn

Ala

Pro

Gly

Pro

Gly

Vval

Pro

Gly

Leu

135

Leu

Gly Lys Pro

act
Thr

ccec get
Pro Ala
250

age
Ser

agt gco
Ser Ala
265

ggt acg gtt
Gly Thr Val

280

Asn His Ala
10

Ser Val Ala
as

Lys Lys Leu
40

Ile Tyxr Gly
Lys Arg TyT

Tyx Ile Asp
90

Asp Glu Arg
1058

Arg Ser Asp
120

Leu Tyr Asn

Ber Gln Asp

Ser
235

gac
Asp

cac
His

ttg
Leu

Phe

Ber

Leu

Ser

His

75

Aly

Thr

Met

age
Ser

agt
Ser

att
Ile

Pro

Qly

Thr

Val

Glu

Pro

Pro

Arg Gln

Leu

140

Ile

Pro

agt
ger

acg
Thr

ttg
Leu
285

Leu

Leu

Leu

45

Vval

Pro

Asp

Thr

125

Leu

Gly
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Ala Asp Ser
240

gce
Ala

cac agt
Hlp Ser
255

cce
Pro
270

tca get
Ser Ala

teg
Ser

Val Ala Ber

15

Leu
k)

Gly Ala

Ser

Val Thr Pro

Leu Thr Met

a0

Leu Glu Gly

Ile
110

Ser His

Ile

Ser His

Asn Ala Glu

Thr Glu Ala
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858

A8



WO 2004/050852

145

His Met Gly S8er

Fro Val Asp Ser
180

Ser Ala His Gly
195

Thr Pro Ser Thr
210

Pru Val Asp 8Ber
2315

Ser Ala Hia Ber

150

Ser Ser Gly Sexr
165

Ber Ala His Gly

Thr Pro Ser Thr
200

Pro Val Asp Ber
215

Ber Ala His Gly
230

Thr Pro Ber Thr
245

Thr Pro Ber Ile Pro Ala Asp Ber
260

Pro Ala Asp Asn Gly Ala Asn Gly
275 280

<210> 45

<211> 701

<212> DHA

<213> T CRUZI

<220>

<221> CD8

<222> (1)..(699)

<400> 45

act cat gac geg
Thr His Asp Ala
1

ttg ccg cag gaa
Leu Pro Gln Glu
20

gac cac tte cgao
Asp Hie Phe Arg
a5

gat ccc teg geg
Asp Pro Ber Ala

tac agg ccc gtt
Tyrx Arg Pro Val
5

gag caa gag gat
Glu Gln Glu Asp

tog ace teg acg
Ber Thr Ser Thr
40

tac aag cge geco
Tyr Lys Arg Ala

Ser

185

Pro

Ber

Lys

Pro

Ber
265

Thr

gat
Agp

gtg
val

act
Thr

ttg
Leu

Ala
170

Val

Ala

Pro

Ala
250

Ala

Val

cce
Pro
10

959
Gly

cat
His

ccg
Pro

155

HEias Gly Thr Pro

Ber Thr Pro Val
190

Agp Ser Ber Ala
205

His Gly Thr Pro
220

Ser Thr Pro Ala
235

App Ber Ber Ala

His 8er Thr Pro
270

Leu Ile Leu Ser
285

teg gog tac aag
Ser Ala Tyr Lys

ccg dgo cac gtt
Pro Arg His Val
30

gac gcg tac agg
Asp Ala Tyr Arg
45

cag gaa gag caa
Gln Glu Glu Gln
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Ser
175

Asp

His

Ser

Asp

His

Ber

is60

Ile

8er

Gly

Ser
240

Bexr

Ala

Cgc geco
Arg Ala

15

gat
Asp

cce
Pro

cece gtt
Pro Val

gag gat
Glu Asp

48

144

192
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gtg ggg ccg cgc
Val Gly Pro Arg
65

gac gcg tac agg
Asp Ala Tyr Arg

cag gaa gag caa
Gln Glu Glu Gln
100

£tc cge teg ace
Phe Arg Ser Thr
115

tcg gog tac aag
Ber Ala Tyr Lys
130

ccg cge cac gtt
Pro Arg His Val
145

gac gcg tac agg
Asp Ala Tyr Arg

cag gaa gag caa
Gln Glu Glu Gln
180

ttec cgc teg acg
Phe Arg Ser Thr
195

tac aag cgc gec
Tyr Lys Arg Ala
210

cac gtt gat ccc
His Val Asp Pro
235

<210> 46
<211> 233
<3212> PRT
<213» T CRUZI

<400> 46

cac
qia

ccc
Pro
85

gag
Glu

teg
Ser

cge
Arg

gat
Asp

cce
Pro
165

gag
Glu

act
Thr

ttg
Leu

gac

Asp

gtt
Val
70

gtt
val

gat
Asp

acyg
Thr

goe
Ala

ccc
Pro
150

gtt
Val

gat
Asp

cat
His

cac
His
230

55
gat
Asp

gat
Asp

gtg
Val

act

ttg
Leu
135

gac
Asp

gat
Asp

gtg
Vval

gac
Asp

cag
Gln
215

tte

cce
Pro

ccc
Pro

999
Gly

cat
His
120

ceg
Pro

cac
His

cee
Pro

999
Gly

gcg
Ala
200

gaa
Glu

cgc

gac cac tte
Asp His Fhe
78

tcg geg tac
Ber Alz Tyr
90

ceg cge cac
Pro Arg His
105

gac geg tac
Asp Ala Tyr

cag gaa gag
Gln Glu Glu

ttc cgc teg
Phe Arg Ber
155

teg geg tac
Ser Ala Tyr
170

ccg cgc cac
Pro Arg His
185

tac agg cecc

Tyr Arg Pro

gag caa gag
Glu Gln Glu

tcg ac

Phe Arg Ber

60

cge teg acg
Arg 8Ser Thr

aag cgc gcec
Lys Arg Ala

gtt gat cce
val Asp Pro
110

agg ccc gtt
Arg Pro Val
125

caa gag gat
Gln Glu Asp

140

acc tcg acg
Thr Ser Thr

aag cgc gce
Lys Arg Ala

gtt gat ccc
Val Asp Pro
150

gtt gat cce
Val Asp Pro
205

gat gtg ggg
ABp-Val Gly
220
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act

ttg
Leu
95

gac
Asp

gat
Asp

gtg
val

act

ttg
Leu
175

gac
Asp

tcg
Ber

ccg
Pro

cat
His
8o

ccyg

cac
Hins

ccc
Pro

Gly

cat
His
160

Pro

cac
His

gcg
Ala

cgc
Arg

Thr His Asp Ala Tyr Arg Pro Val Asp Pro Ser Ala Tyr Lys Arg Ala

1

Leu Pro Gln Glu Glu Gln Glu Agp

20

10

Val GQly Pro
25

15

Arg His val Asp Pro

30

240

336

384

432

480

576

624

672

701



WO 2004/050852

PCT/US2003038458

Asp His Phe Arg Ser Thr Ser Thr Thr HKis Asp Ala Tyr Arg Pro

35

Asp Pro Ser Ala Tyx
50

Val Gly Pro Axg His
&5

Asp Ala Tyr Arg Pro
85

Gln Glu Glu Gln Glu
100

Phe Arg Ser Thr Ser
115

Ser Ala Tyr Lys Arg
130

Pro Arg His Val Asp
145

Asp Ala Tyr Arg Pro
165

Gln Glu Glu Gln Glu
180

Phe Arg Ser Thr Thr
195

Tyr Lys Arg Ala Leu
210

His Val Asp Pro Asp
225

<2A10>»
<21l>
<212>
<213>

47
1557

T CRUZI

<220>

40 45

Lys Arg Ala Leu Pro Gln Glu Glu Gln
55 60

Val Asp Pro Asp His

Phea Arg Ser Thr
70 75

Val Asp Pro Ber Ala Tyr Lys Arg Ala
90

Asp Val Gly Pro Arg His val Asp Pro
105 110

Thr Thr His Asp Ala Tyr Arg Pro Val
120 125

Ala Leu Pro Gln Glu Glu Gln Glu Asp
135 140

Pro Asp His Phe Arg Ser Thx Ser Thr
150 155

Val Asp Pro Ber i\ill.: Tyr Lya Arg Ala

Asp Val Gly Pro Arg His Val Asp Pro
185 190

Asp Pro

His Asp Ala Tyr Arg Pro Val
200 205

Pro Gln Glu Glu Gln Glu Asp Val Gly
215 220

His Phe Arg Ser
230

Glu

Thr

Leu
25

Asp

Agp

Val

Leu
175

Asp

Ber

val

His

Pro

His

Pxo

Gly

His

160

Pro

His

Ala
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<221> CD38
<222» {1)..(1557)

<400> 47

gat cca acg tat cgt ttt gca aac cac geg ttc acg ctg gtg geg teg 48
Asp Pro Thr Tyr Arg Phe Ala Asn His Ala Phe Thr Leu Val Ala Ser

1l 5 10 15

gtg acg att cac gag gtt ccg agc gtc geg agt cct ttg ctg ggt geg 96
Val Thr Ile His Glu Val Pro Ser Val Ala Ser Pro Leu Leu Gly Ala
20 25 3o

age ctg gac tect tct ggt gge aama aaa ctc ctg ggg cte tog tac gac 144
Ser Leu Asp Ser Ser Qly Gly Lys Lys Leu Leu Gly Leu Ber Tyr Asp
3s 40 45

gag aag cac cag tgg cag cca ata tac gga tca acg ccg gtg acg ccg 192
Glu Lys His Glan Trp Gln Pro Ile Tyr Gly Ser Thr Pro Val Thx Pro
50 55 60

acc gga tcg tgg gag atg ggt aayg agyg tac cac gtg gtt ctt acg atg 240
Thr Gly Ber Trp @&lu Met Gly Lys Arg Tyr Hie Val Val Leu Thr Met
65 70 75 8o

gcg aat asa att ggec tec gtg tac att gat gga gaa cct ctg gag ggt 288
Ala Asn Lys Ile Gly Ber Val Tyr Ile Asp Gly Glu Pro Leu Glu Qly
85 90 95

tca ggg cag acc gtt gtg cca gac gag agg acg cct gac atec tce cace 336
S8er Gly Gln Thr val Val Pro Asp Glu Arg Thr Pro Asp Ile Ser Kis
100 105 110

ttc tac gtt gge ggy tat gya agg agt gat atg cca acc ata age cac 384
Phe Tyr Val Gly Gly Tyr Gly Arg Ber Asp Met Pro Thr Ile Ber His
115 120 125 .

gtg acg gtg aat aat gtt ctt ctt tac aac cgt cag ctg aat gocc gag 432
Val Thr val Asn Asn Val Leu Leu Tyr Aen Arg Gln Leu Asn Ala Glu
130 135 140

gag atc agg acc ttg ttec ttg agc cag gac ctg att ggc acg gaa goa 480
Glu Ile Arg Thr Leu Phe Leu Ser Gln Asp Leu Ile Gly Thr Glu Ala
145 150 155 160

cac atg ggc age agc agec ggc agec agt gec cac ggt acg cce tcg att 526
Hie Met Gly Ser Ser Ser Gly Ser Sex Ala His Gly Thr Pro Ser Ile
165 170 175

cce gtt gac age agt goe cac ggt aca cce teg act cco gtt gac age 576
Pro Val Asp Ser Ser Ala His Gly Thr Pro Ser Thr Pro Val Asp Ser
180 185 190

agt gcc cac ggt acg ccc teg act ccec gtt gac age agt gee cac ggt 624
Ser Ala Hlis Qly Thr Pro Ser Thr Pro Val Asp Ser Ser Ala Hig Qly
195 200 205

aca ccc tog act cco gtt gac age agt gec cac ggt aca cce teg act 672
Thr Pro Ser Thr Pro Val Asp Ser Ser Ala His Gly Thr Pro Ser Thr
210 215 220
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cce gtt
Pro Val
225

agt gce
Ser Ala

acg ccc
Thr Pro

ccec get
Pro Ala

gac gcg
Asp Ala
290

cag gaa
Gln Glu
305

tte cge
Phe Arg

teg geg
Ser Ala

ccg cge
Pro Arg

tac agg

Tyr Arg
370

gag caa
Glu Gln

385

tcg ace
Ser Thr

tac aag
Tyr Lya

cac gtt
His Vval

tac agg
TYr Arg
450

gac age
Asp Ser

cac agt
His Ser

tca att
Ser Ile
260

gac aac
Asp Asn
275

tac agg
Tyxr Arg

gag caa
Glu Gln

keg ace
Ser Thr

tac aag

Tyz Lys
340

cac gtt
His val
355

cco gtt
Pro Val

gag gat
Glu Asp

tcg acg
Ber Thr
cge gee

420
gat ccec
Agsp Pro
435

ccec gtt
Pro Val

agt
Ser

acg
Thr
245

ccc
Pro

ggc
Gly

ccc
Pro

gag
Glu

teg
Ber
325

cgc

gat
Asp

gat
A=p

gtg
val

act
Thx
405

ttg
Leu

gac
Asp

gat
Asp

gcce
Ale
230

cce
Pro

get
Ala

gcc
Ale

gtt
Val

gat
Asp
310

acg
Thr

gec
Ala

cec
Pro

ceo
Pro

Gly
320

cat
His

ccg

cac
His

cce
Pro

cac
Hie

teg
Ser

gac
Asp

aat
Asn

gat
ABp
295

gty
Val

gac
Asp

cag
Gln

ttec
Phe

teg
Ber
455

aly

act
Thr

agc
Ser

ggt
aly
280

cceo
Pro

Gly

cat
His

ceg

cac
His
360

gcg
Ala

Arg

gcg
Ala

gaa
Glu

cge

Arg
4490

sag ccc
Lys.Pro

cce get
Pro Ala
250

agt gcec
Ser Ala
265

acg gtt
Thr Val

tcg goyg
Sexr Ala

ccg cge
Pro Arg

gac geg
ASp Ala
330

cag gaa
Gln Glu
345

tte cge
Fhe Arg

tac aag
Tyr Lys

cac gtt
His val

tac agg

Tyr Arg
410

gag caa
Glu Gln

425

teg ace
Ser Thr

teg
Ser
235

gac
Asp

cac
Hise

ttg
Leu

tac

cac
His
315

act
Thr

age
Ser

agt

8er

att
Ilea

aag
Lys
300

gtt
val

ccec
Pro

agt
Ber

acg
Thr

teg
Leu
285

cge
Arg

gat
Asp

tac agg cce

Iyr

gag
Glu

tecg
Ber

cgeo
Arg

gat
Asp
395

ccc
Pro

gag
Glu

tcg
Ser

Arg

cai
Gln

acg

gce
Ala
380

cce
Pro

gtt
val

gat
Asp

acg
Thr

geg tac aag cgc gec
Ala Tyr Lys Arg Ala

460

gag
Glu

act
365
Lty

Leu

gac
Asp

gat

gtg
Val
act
445

ttg
Leu
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gct
Ala

gee
Aln

cce
Pro
‘270

teg
Ber

gee
Ala

aco
Pro

gtt
Val

gat
Asp
350

cat
His

ccg
Pro

cac
His

cce
Pro

Qly
430

cat
His

ccg
Pro

gac
Asp
CAQ
258
tca
Ser
act
Thr

ttg
Leu

gac
Asp

gat
Amp
338

gtg
Val

gac
Asp

cag
Gln

tte

tcg
Ser
415

ccg
Pxo

gac

cag
Gln

agc
Ser
240
agt
Bexr

gct
Ala

cat
His

ccg
Pro

cac
His
320
ceo
Pro

999
Gly

gcg
Ala

gar
Glu

cge
400

gcg
Ala

cge

Ala

gaa
Glu

720

768

8lé

864

912

1008

1056

1104

1152

1200

1248

1256

1344
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‘gag cua gag geu gey 399
Glu Gln Glu Asp Val Gly

465

tcg acg act cat gac geog
Ser Thr Thr His Asp Ala

cge gce ttg ccg cag gaa
Arg Ala Leu Pro Gln Glu

500

gat ccc gac cac tte cge
Asp Pro Asp His Phe Arg

515

<210> 48
<211> 519
<212> PRT
<213> T CRUZI

<400> 48

Asp Pro Thr Tyr Arg Phe
1l B

Vval Thr Ile His Glu Val

8er Leu Asp Ser Ser 4ly

a5

Glu Lys His Gln Trp Gln
50

Thr Gly Ser Trp Glu Met

€5

Ala Aan Lys Ile

Ser Gly Gln Thr Val val

100

Phe Tyr Val Gly Gly Tyx
115

Val Thr Val Asn Asn Val

130

cog Tgce
Pro Arg

tac agg
Tyr Arg

gag caa
Glu Gln

tcg
Sexr

Ala Asn

Pro Ber

Gly Lys
40

Pro Ile
55

Gly Lys

val Tyr

Pro Asp

Gly Arg
iz0

Leu Leu
135
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cac gtt gat ccc gac cac tte cgc
His Val Asp Pro Asp His Phe Arg

475

cec gkt gat cce
Pro Val Aap Pro
480

gag gat gtg gog
Glu Asp Val Gly
505

Hip Ala Phe Thr
10

Val Ala Ser Pro
25

Lys Leu Leu Gly

Tyr Gly Ser Thr
60

Arg Tyr Ris Val
75

Ile Asp Gly Glu
90

Glu Arg Thr Pro
105 )

Ser Asp Met Pro

Tyr Asn Arg Qln
140

teg
Ser

ceg
Pro

Leu

Leu

45

Pro

Val

Pro

Asp

125

Leu

480

geg tac mag
Ala Tyr Lys
455

cge cac gtt
Arg His val
510

Val Ala Ser
15

Leu Gly Ala
30

Ser Tyr Aasp

Val Thr Pro

Leu Thr Mat

Leu Glu Gly

Ile Ser His
110

Ile 8S8ar His

Aen Ala Glu

1440

1488

1536

1557
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Glu Ile Arg Thr Leu Phe Leu Ser Gln Asp Leu Ile Gly Thr Glu Ala
145 150 1558 160

His Met Gly Ser Ser Ser Qly Ser Ser Ala His Gly Thr Pro Ser Ile
165 170 175

Pro Val Asp Ber Ser Ala His Gly Thr Pro Ser Thr Pro Val Agp Ser
is0 185 190

Ser Ala His Gly Thr Pro Ser Thr Pro Val Asp Ser Ser Ala His Gly
195 a00 205

Thr Pro Ser Thr Pro Val Asp Ber Ser Ala His Gly Thr PFro Ser Thr
210 215 220

Pro Val Asp Ser Ber Ala His Gly Lys Pro Ser Thr Pro Ala Asp Ser
215 230 235 240

Ser Ala His Ser Thr Pro Ser Thr Pro Ala Asp Ser Per Ala Eis Ser
245 250 a55

Thr Pro Ser Ile Pro Ala Asp Ser Eer Ala His S8er Thr Pro Ser Ala
280 265 270

Pro Ala Asp Asn Gly Ala Aan Gly Thr Vval Leuv Ile Leu Ser Thr His
275 280 285

Asp Ala Tyr Arg Pro Val Asp Pro Ser Ala Tyr Lys Axg Ala leu Pro
290 295 3ao

@ln Glu Glu Gln Glu Asp Val Gly Pro Arg His Val Asp Pro Asp His
305 310 315 330

Phe Arg Ser Thr Ser Thr Thr His Asp Ala Tyr Arg Pro Val Asp Pro
325 330 : 335

Ser Ala Tyr Lys Arg Ala Leu Pro @ln Glu Glu Gln Glu Asp Val Gly
340 345 aso

Pro Arg His Val Asp Pro Asp His Phe Arg Ser Thr Thr Hia Asp Ala
355 . 360 365

Tyr Arg Pro Val Asp Pro Ser Ala Tyr Lys Arg Ala Leu Pro Gln Glu
370 375 ieo
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Glu Gin
385

Ser Thr

Tyr Lys

His val

Tyr Arg
450

Glu Gln
465

Ser Thr

Arg Ala

Asp Pro

<210>
<211>
<3212>
<213>

<3220>
<321l>
<d22>

<400>
atg geo
Met Ala
1

aat gece
Asn Ala

ttt att
Phe Ile

Glu Asp Val

Ser Thr Thr

405

Arg Ala Leu

420

Asp Pro
435

Asp

Pro Val Asp

Glu Asp Val

Thr Hie Asp

Leu Pro Gln

500

Asp Hie
515

Phe

49
1521

T CRUZI

ChDB

{1)..(1521)

49

cga gct
Arg Ala

gtg
val
5

cte
Leu

aac aac
Asn Asn
a0

acg gaa
Thr Glu
as

gga
Gly

Gly

390

His

His

aly
470

Ala

Glu

gtg
vVal

gtt
val

ctg
Leu

Pro Arg His

Asp Ala Tyr

Gln Glu Glu
425

Phe Arg Ser

440

Ser Ala Tyr
455

Pro Arg His

Tyr Arg Pro

Glu Gln Glu
508

Ser

ctt gag gat
Leu Glu Asp

cga gaa atc
Arg Glu Ile
25

ctg gac ceca
Leu Gly Pro
40

Val
ass

Arg
410

Gln Glu Asp

Ser Thr

Lys Arg Ala

460

Val Asp Pro

475

Val
459¢C

ASp Pro

Asp Val Gly

geg ottt
Ala Leu

gga
Gly
10

tce
Ser

aat gge
Asn Gly

teg tac ate
Ber Tyr Ile

cgt aca aat gge get cat gac ttg ttt gtg teg gac

Val

445

Asp

Ser

Pro

tac

gtt
Val

aaa
Lys
45
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Pro Val Asp Pro Ber

415

Gly Pro
430

His Asp

Pro Gln

Hia Phe

Ala Tyr
495

Arg His
510

gtg gcg
val Ala
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gtec act
val Thr
o

ccg tac
Pro Tyr

ggc aaa

Agp Pro Asp His Phe Arg
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Ala

Arg
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Alu
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480

Lys

Val

gac
Asp

tcg
Ser

agc
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tca

48
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192



WO 2004/050852

Arg Thr Asn
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65

ata
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ttg
Leu

cag
Gln
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Cys

cte
Leu
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cce
Pro

ttg

Lys

gat
Asp

gaa
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Ala

tag
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atc
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atg
Met
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Qly

atg
Met
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Ala

ttg
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210

aat
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aag
Lys
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gga
Gly

ttt
Phe
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Ala
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gge
Gly
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cag
Gln

gca
Ala
185
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Ser

aat
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ctg
Leu

gag
Glu
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aat
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tte
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tte
The
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Ala
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tat
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aRa
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tgg
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tet
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ate
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Ala

cag
Gln
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acg
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tac
Tyr
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Glu
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gea
Glu
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gag
Glu

aag
Lys

aac
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Pro
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ccg

Pro

tge
Cys

ceg
Pro

Ber

ata
Ile
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aag
Lys

cat
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gtt
Val

ccg
Pro

aat
Asn
230

gag
Glu

gaa
Glu

get
Ala

tta
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55

cect
Pro

gat
Asp

aat
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aag
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tce
Serx
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tta
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val
act
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Ser
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cag
Gln

gtt
val

tee
Ser

gag
alu
120

cte

aat
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gaa
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tgg
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«<400> 50

Met Ala Arg Ala Val Val Leu Glu Asp Qly Ala Leu Tyr Val Ala Amp
1 5 10 15

Asn Ala Asn Asn Leu Val Arg Glu Ile S8er Asn Gly Val Val Thr Ber
a0 25 30

Phe Ile Thr Glu Gly Leu Leu Gly Pro SBer Tyr Ile Lys Pro Tyr Ser
35 40 45

Arg Thr Asn Gly Ala His Asp Leu Phe Val Ser Asp Thr Gly Lys Ser
50

Arg Ile Ile Phe Ala Pro Pro Gln Lys Lys Thr Pha Ile Thr Val Phe
&5 70 75 80

Ile Thr Gly Phe Gln Pro Asp Val Leu Gln Ile Ser Glu Lys Ser Arg
1.3 50 95

Leu Met Phe Ala Ile Cys Asn Ser Thr Lys Ile Lsu Ala Ile Asn Met
100 105 110

Gln Gly Ala Thr Thr Pro Lys Glu Tyr Trp Gln Val Gly Asn Ala Asp
115 120 135

Cyes Met Qly Tyr Gln Ber Ser Leu Met Leu Thr Thr Glu Glu Asp Lys
110 135 140

Leu Leu Tyr Tyr Gly Ile Leu Asn Gly Thr Pro Ser Ile Met Ser Leu
145 150 155 160

Pro Ala Thr Lys Thr Lys Thr Glu Ala Pro Axg Ile Cys Pro Asp Val
165 170 175

Leu Leu Gln Trp Pro His Gly Pro Ile Val Ser Leu Val Aen Ile Aen
180 185 190

Lys His Ala Phe Tyr Val Val Thr Ala Ser Asn Val Tyr Ile Val His
195 200 205

Asp Gly Ber Tyxr His Pro Thr Gly Ser Met Ala Gln Leu Gln Gln Ala
210 215 220

Glu Aen Asn Ile Thr Asn Ser Lys Lys Glu Met Thr Lys Leu Arg Glu
225 230 215 240
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Lys Val Lys Lys Ala Glu Lys Glu Lys Leu Asp Ala Ile Asn Arg Ala
245 250 255

Thr Lys Leu Glu Glu Glu Arg Asn Gln Ala Tyr Lya Ala Ala His Lys
260 265 270

Ala Glu Glu Glu Lys Ala Lys Thr FPha Gln Arg Leu Ils Thr Phe Glu
275 280 285

Ser Glu Asn Ils Asn Leu Lys Lys Arg Pro Asn Asp Ala Val Ser Asn
290 295 300

Arg Asp Lya Lys Lys Asn Ser Glu Thr Ala Lys Thr Asp Glu Val Glu
305 310 315 320

Lys Gln Arg Ala Ala Glu Ala Ala Lys Ala Val @lu Thr Glu Lys Gln
325 330 335

Arg Ala Ala Glu Ala Thr Lys Val Ala Glu Ala Glu Lys Arg Lys Ala
340 345 350

Ala Glu Ala Ala Lys Ala Val Glu Thr Glu Lys Gln Arg Ala Ala Glu
355 360 365

Ala Thr Lys Val Ala Glu Ala Glu Lys Gln Lys Ala Ala Glu Ala Ala
370 375 380

Lys Ala Val Glu Thr Glu Lys Gln Arg Ala Ala Glu Ala Thr Lys Val
385 390 ass 400

Ala Glu Ala Glu Lys Glr; Arg Ala Ala Glu Ala Met Lys Val Ala Glu
405 410 415

Ala Glu Lys Gln Lys Ala Ala Glu Ala Ala Lys Ala Val Glu Thr Giu
420 425 430

Lys Gln Arg Ala Ala Glu Ala Thr Lys Val Ala Glu Ala Glu Lys Gln
435 440 445

Lya Ala Ala Glu Ala Ala Lys Ala Val Glu Thr Glu Lys Gln Arg Ala
450 455 460

Ala Glu Ala Thr Lys Val Ala Glu Ala Glu Lys Gln Lys Ala Ala Glu
465 470 475 480
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Ala Ala Lys Ala Val Glu Thr Glu Lys Gln Arg Ala Ala GQlu Ala Thr
485 490 495

Lys Val Ala Glu Ala Glu Lya Asp Ils Asp Pro
500 505



POLIPEPTIDOS RECOMBINANTES PARA DIAGNOSTICAR LA INFECCION ) 2.
CON EL TRYPANOSOMA CRUZI

Esta solicitud reclama prioridad de la Solicitud Provisional de los Estados Unidos
No. 60/430.654, presentads el 4 de Diciembre del 2002, aqui dentro incorporado por
referencia en su totalidad. l

ANTECEDENTES DE LA INVENCION
[0001]1.  Areadela invencién.

[0002] La presente invencién se refiere a polipéptidos recombinantes ttiles para
diagnosticar la tripanosomiasis americana, 0 enfermeded de Chagas. La enfermedad de
Chlsnielemmdnporelagmteinfecciosoﬂmdbfbmnaomcmi. De forma mas
puﬁmﬂu,hinmﬁ@nuuﬁ«euwmbin.cimapedﬁéﬁe'ﬁupepﬁm |
recombinantes del 7. cruzi, sintetizados utilizando técnicas de ingenieria genética;
construcciones y procesos pare la produccién de los polipéptidos recombinantes; y un
cnsayo y un kit para detectar la infeccién con el T. cruzi que utilizan los polipéptidos

recombinantes,

[0003] 2. Antecedentes



POLIPEPTIDOS RECOMBINANTES PARA DIAGNOSTICAR LA INFECCION P - 2
CON EL TRYPANOSOMA CRUZI

Esta solicitud reclema prioridad de la Solicitud Provisional de los Estados Unidos
No. 60/430.654, presentada el 4 de Diciembre del 2002, aquf dentro incorporado por
referencia en su totalidad. '

ANTECEDENTES DE LA INVENCION
[0001] 1. Area de la invencién.

[0002] La presente invencién se reficre a polipéptidos recombinantes dtiles para
disgnosticar la tripanosomiasis americans, o enfermedad de Chagas, La enfermedad de
Chngas'esc:usadaporelagenteinfecdoaoﬂmnd;ifbmmmm. De forma més
particular, Ia invencién se refiers a: combinasiones espectficas do polipéptidos
momﬁmmddﬂcm,mwﬁmdowaﬁdemmmﬁw
construcciones y procesos para le produccién de los polipéptidos recombinantes; y un
ensayo y un kit para detectar la infeccién con el 7. crizf que utilizan los polipéptidos
recombinantes.

[0003] 2. Antecedentes



[0004] La enfermedad de Chagas es una zoonosis causeda por el pardsito protozoario, 9’}/
Trypanosoma cruzi. Este organismo es transmitido primariamente por contacto con sus
vmmummmﬁhh&msmiﬂdnmmsﬁmiéndemmwmyla
transmisién congénita son importantes. Histéricamente la enfermedad de Chagas ha sido
un problema de salud pablica en toda la América Latina, con la excepcién de lzs naciones
caribedlas. La Organizacién Mundial de Salud ha estimado que 16-18 millones de
personas estén crénicamente infectadas con el 7. cruzd, y que ceda afio ocurren 45.000
muertes relacionadas al padecimiento. La infeccién por el T. cruzi dura toda la vida y los
medicamentos especificos para el tratamieato carecen de efectividad y a menudo ceusan
graves efectos colaterales. Diez a treints porciento de las personas infectadas con el

T. cruxi desarrollan Ia enfermedad de Chagas crénica sintomdtica y el impacto de la
invalidez y la mortalidad en los paises endémicos es enorme.

[000S] Se estima que 80.000 a 100.000 persanas infectadas actualmente vivén en los
Estados Unidos. Estos inmigrantes crean un riesgo de transmisién del paréaito por *
transfusién aqui y en los otros paises donde los latinoaméricanos han emigrado. Ocho
casos de este tipo se han reportado en los Estados Unidos, Canadd, y Europa, de los
cuales todos ocurrieron en pacientes inmunosuprimidog en quienes la infeccién aguda por
el T. cruzi fue dingnosticado debido al curso fulminante de 1a enfermedad. La mayoria de
hsmﬁmioneuepmpordonmam“hmﬁowmpWenqtﬁmh
mfumednddeChagassaiampadeeﬁnimom;admdo.ydeutammmesnmmble
deducir que muchos otros casos no detectados de transmisién del 7. cruz! asociados a la
mﬁ:aiénhnbrinoumidoenlosEltadosUnidoaymluom.smciona



industrializadas. La cuestién de si la sangre donada en los Estados Unidos debe de 9'-!
tamizarse serolégicamente para anticuerpos al 7. cruz! se ha considerado durante por lo

menos una década por las entidades piblicas y privadas que estén involucradas en bancos

de sangre. Unpnneldeexpmoseonvocadosenlospﬁmmsmesesdelmozporl'aCm
RojaAmu’iunapmeonsidmestat;uesﬁénrwommdémhimementhuemm

sangre donads se tamizase ;emldgieammte. La implementacién de tal recomendacién,

sin embargo, no es una opcién en este momento porque ninguna prucba para la infeccién

con ¢l T. cruzi se ha aprovado por la FDA para tamizar sangre donada.

[0006] El diagndstico de infeccién con el T. cruzi presenta problemas. Los datos
demogréficos y clinmicos cuando mucho solo son sugestivos, Pruebas parasitolégicas, asi
como xenodiagnosis, hemocultivo y PCR son insensibles. Otras pruebas serolégicas
generalmente son insensibles y carecen de especificidad, de manera que reacciones
falso-positivas ocurren a menudo con especimenes de pacientes con enfermedades
infecciosas, tales como leishmaniasis, sifilis, o paludismo; enfermededes autoinmunes; y

otros padecimientos parasitarios y no parasitarios.

[0007] Tales pruebas convencionales incluyen las pruebas de inmunofluorescencia
indirecta (IFT), hemaglutinacién indirecta (HALI), y fijacién de complemento (FC), asf
como los ensayos inmunoabsorbentes ligados a enzimas (ELISA o EIA). Debido a la
falta de sensibilidad y especificidad de las tres pruebas comunmente empleadss, cusndo
una muestra da un resultado positivo en alguna de ellas, la sangre tiene que descartarse.



La Tabla I muestra que hasta 3,43% de las donaciones de sangre se incluyeron en esta

categoria en un importante banco de sangre brasilefio (Hemocentro, S&o Paulo, Brasil).

IEL __HAL _EC 2%/ Regultados |
+ + + 0.68%

+ - +

+ + - 0.'_" %

- + +

+ - -

- + - 2.04%

- - + )

TOTAL: 3.43%
TABLA I

[00_08] ELISAs comercialmente disponibles incluyen pruebas como por ejemplo el
Enzi.nn-lnmmmuyo (EIA), disponible de Laboratorios Abbott de Abbott Park, llinois
(el sujeto de 1a Notificacién Pre-mercado 510(k) de la FDA No. K933716, aqui dentro
incorporedo por referencia en su totalidad); el ELISA IgG Chagas, disponible do
Biociencias Mexidian, S.A., de Cincinnati, Ohio, y su predecesor, Laboratorios Gull (el
sujeto de la Notificacién Pre-mercado 510(k) de la FDA No. K911233, aqu dqutro-
incorporado por referenicia en su totalidad); y 1a Prueba Chagas (método EIA), disponible
de Diagndsticos Hemagen, S.A., de Waltham, Massachusetts (¢l sujeto de la Notificacién
Pre-mercado 510(k) de 1a FDA No. K930272, aqui dentro incorporado por referencia en
su totalidad). Sin embargo, debido a que estas pruebas tienen sensibilidades y |
especificidades no ¢ptimas, su empleo para tamizar sangre donada fallarfa en detectar
algunas unidades infectadas con el T, cruzi y también resultaria en que se descarten sin
necesidad cantidades sustanciales de unidades de otra manera aprovechsbles.
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{0009] Uno de los presentes inventores ha desarrollado previamente un enssyo de
radioinmunoprecipitacién (RIPA), descrito en Kirchhoff LV, Gam AA, Gusmso RD,
Goldsmith RS, Rezende JM, Rassi A. “Especificidad incrementada del serodiagndstico
de la enfermedad de Chagas por deteccidn de anticuerpos a las glicoproteinas de 72 y 90
kDa del Trypanasoma cruzi.” J Infect Dis 1987;155:561-564, aqui dentro incorporado
por referencia en su totalidad. Este ensayo se considera la prucba de oro con que otras
pruebas se miden, y actualmente es la inica opcién para el diagndstico confirmatorio en
los Estados Unidos. Desafortunadamente, el RIPA cuesta US$175 por ensayo, y a ese
precio, tamizar las aproximadsmente 13 millones de unidades donadas cada afio costarie
mids de US$2.000 millones.

[0010] Por lo tanto, los presentes inventores han deserrollado més alld ensayos
recombinantes pera la deteccién de infeccién con el 7. enad. Un polipéptido
recombinante tipico y un método para ensayar s describen por ellos ea Ia Pateate de los
Estados Unidos No. 5.876.734, No. 6.228.601, y la Publicacién PCT No. WO 95125797,
cada una de las cuales aquf dentro es incorporado por referencia en su totalidad. Tales
ensayos para la infeccién con el 7. cruzi basados en antigenos recombinaates,
contrastando con los que utilizan antigenos nativos (e.g., los ensayos convencionales
basados en lisados), como se discutieron arriba, serén mds exactos, i.e., Ia sensibilidad y
Ia especificidad scrin més altas. '

[0011] Adémas, los ensayos recombinantes de la invencidn presentan ventajas de
manufactura sobre los materiales pars el RIPA y las prucbas convencionales. Una vez

D>
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que la biologia molecular se ha llevado a cabo, los antigenos recombinantes se producen
en Escherichia coli, asi eliminando completamente qualquier biopeligro asociado a la
produccién de los panisitos en medio de cultivo. Esta es una ventaja sustancial porque se
han reportado muchos casos de infeccidn con el 7. cruzi adquiridos en el laboratorio.
Adicionalmente, los ant{genos recombinentes producidos ea E. coli son mds ficiles de
purificar, cuantificar, y estandarizar que antigenos lisados producidos en cultivos liquidos
de pariisitos, de esta manera facilitando 1a manufactura de un producto consistente y
simplificando el cumplimiento con el reglamento gubernamental. Una ventaja final se
encuentra en ¢l hecho de que varias de las proteinas recombinantes presentadas en esta
solicitud son constitufdas por dos a cuatro segmentos protéicos distintos derivados de
genes separados del T, cruzi. Este empleo de proteinas hibridas recombinantes también
facilita 1a manufactura de un ensayo en que varias proteinas antigénicamente distintas se

 obtienen en una corrida tmica de purificacién, cuantificaciéa, y estendarizacién.

RESUMEN DE LA INVENCION '

[0012] La presente invencién utiliza proteinas recombinantes para detectar sangre
infectada con el T, cnad. La invencién utiliza secuencias polipéptidas especificas que
corresponden a las proteinas de fusién FP3, FP4, FP5, FP6, FP7, FP8, FP9 y FP10 como
se describen abajo. Polinuclestidos aislados que codifican los polipéptidos inveativos de
acuerdo a la presente invencién también se utilizan, asf como células transformadas por
un'pldsmido recombinante que expresa un polipéptido de acuerdo e la invencién. La

presente invencién es semejente a la que estd descrita en la Patente de los Estados Unidos



No. 5.876.734, aqui dentro incorporado por referencia en su totalidad. Sin embargo, la
presente invencién reemplaza las proteinas en el proceso con las protefnas de esta
invencién para obtener resultados similares o superiores.

[0013] La presente invencién también provee un método para detectar Ia presencia de
anticuerpos contra el 7. cruzi en un individuo, comprendiendo los pasos de hacer
contactar una muestra de un individuo que putativamente contiene anticuerpos contra el
T. cruzi con un polipéptido de acverdo a la invencién que tipicamente estd acoplado o
conjugado a una moléculs portadors o scoplado o conjugado & una fase sélida;
permitiendo anticuerpos anti-T. cruxl y otros a ligarse a dicho polipéptido; removiendo
por lavado anficuerpos anti-T. crnzi no acoplados; y agrediendo un compuesto que
permite s deteccién de los anticuerpos que estén especificamente acoplados al
polipéptido. El compuesto que permite deteccién de los anticuerpos anti-T. cruzi puede
ser escogido del grupo que consiste en un agente colorimétrico, un agente flucrescente,
un agente quimioluminescente y un radionucledtido.

[0014] También previsto de acuerdo a la presente invencién es un kit para diagnosticar la

presencia de enticuerpos anti-7. cruz! en una muestra, consistiendo en un recipiente en
que un polipéptido de acuerdo a la invencién estd acoplado o conjugado a una molécula
portadora o lwplldooconjugdoamnflseséﬁdnl;einchimpmHmauboel
método de acuerdo a la invencidn. El kit adicionaimente puede consistir en un recipiente
de un compuesto que se acopla a anticaerpos anti-T. cruzi y que deja tales anticuerpos
detectables.
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[0015] Otros propdsitos, caracteristicas, y ventajas de la presente invencién Illegarin a ser
aparentes en la siguiente descripcién detallada. Debedemtendu.'se,sinembargo,quela
descripcién detallada y los ejemplos especificos, mientras indican incorporaciénes
preferidas de la invencidn, se presentan solamente con fines de ilustracién, debido a que
varios cambios y modificaciones dentro del espiritu y del rango de Ia invencién llegarén &
ser aparentes de este descripcion detallada a personas capacitadas en el arte.

DESCRIPCION BREVE DE LAS FIGURAS
' [0016] Fig. 1 es una descripcién del arte previo,

[0017] Fig 1a-1h son representaciones esquemiticas de las proteines recombinantes
utilizadas en la invencién.

[0018] Fig. 2 es una gréfica de barras que muestra la reactividad de varios especimenes
con protefnas recombinantes utilizadas individualmente 0 en combinacién como
antigenos blanco en ELISAs.

[0019] Las Figuras 1a-1h representan las proteinas recombinantes de la invencién, con
las diferentes letras indicando secuencias conocidas, a seguir. Las Figuras son disgramas



de las proteinas recombinantes del T, cruzi, constituidas por los segmentos desde la A
bastalaL. Lossegmentossblidos(A,C,D.F,H,I,yK)repmentunprotdmno.
repetitivas que tienen secuencias de aminofcidos que no estin relacionados una a 1a otra.
Lossesmmmsmformadesim(B,E,G,J,yL)represmnnpmteinasrepeﬁt.imque
tienen secuencias que no estéin reiacionadas una a Ia otra y no estin relacionadas & las de
las proteinas no repetitivas. Los tamaflos relativos y los niimeros de los subsegmentos
repetidos en las proteinas repetitivas se representan eproximadamente en las Figuras. Los
tamafios y las formas de los segmentos no repetitivos no tienen ninguna relacién a las
proteinas actuales.

{0020] La siguiente informacién se refiere a las Figuras 1a-1h en que las proteinas
recombinantes Agl5, FP3, FP4, FPS, FP6, FP7, FP8, FP9, y FP10 so dibujan
esquemiticamente. Estas protefnas son derivadas del 7. crizi, el parésito protozoerio que
causa la enfermedad de Chagas, y son formados por las protefnas desde 1a A hastala L
mouﬁnmﬂadas,ydeﬁmdunqlﬂ No bay semejanzas sustanciales de.aminodcidos
entre las proteinas desde la A hasta la L. Similarmente no hay semejanzas sustanciales de
secuencies de ADN entre los segmentos que codifican las proteinas desde la A hastala L.
Las secuencias del T. cruzi que codifican las proteinas desde la A hasta la L fueron
clonados en combinacién dentro de plésmidos vehiculos pGEX y pET, tales como
PET-32a. Cepas de Escherichia coll faeron transfectado con os vectores recombinantcs
que llevaban las secuencias de ADN del 7. crnazi, y las bacterias fueron incubado en
medio Hquido de cultivo bejo condiciones que favorecian la sintesis de protefnas
recombinantes, Estas proteinas subsecuentemente fueron purificado por afinidad y

.44



despusés utilizado como blanco en ELISAs. ELISAs en que las protefnas Agl5, FP3,
FP4, FP5, FP6, FP7, FP8, FP9, y FP10, solas o en combinacién se emplean como
antigenos blanco son dtiles como detectores sensibles y especificos de anticuerpos
anti-T. crzi en especimenes obtenidos de personas que estin crénicamente infectadas
con este pardsito. La deteccién de tales anticuerpos es el método primerio de identificar
personas que eshin crénicamente infectadas con el T, cruzl.

[0021] Los siguientes pérrafos contienen informacién que se refiere al nombramiento,
localizacién, y funcién de las proteinas desde la A hasta la L, asf como los
correspondientes mimeros de accesién de GenBank de las secuencias a las cuales so

relatan y publicaciones pertinentes.

[6022] Debe de notarse que los segmentos de genes del T, cruzi que codifican los
umnmhsdudehAhu&ﬁLémaﬂmﬂemvaﬁmmﬁdudehsngim&

oodiﬁmﬁunaﬁm..Enéshconwxm,hsmmwcionaquemdiﬁmadomugmm

(i.e., FP5 y FP9), asi como todas las otras que codifican més de un segmento, todas son
imicas, porque, aun si son conocidos los componentes individuales de los cuales las
varias proteinas recombinantes de esta invencién son derivadas, los segmentos de la
invmciénnouehancombinadoprevimmte_lamanmdemiulqddm&o.

[0023] Proteins AB. Esta proteina recombinante hibride, también designada Agl5 [SEQ

ID NO. 2] en la Figura 1, es derivado del gen TCR27 del . cruzi [SEQID NO. 1]. La
Protefna A es la porcién no repetitiva del término N de la proteina TCR27, y 1a
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Proteina B es comprendida por aproximadamente 18 de los subsegmentos de 14
aminodcidos que constituyen la porcién central de la proteins TCR27. Los dos genes -
TCR27 nativos secuenciados contenfan aproximadamente 69 y 104 de los subsegmentos
repetidos de 14 aminodcidos.

[0024] Datos de secuencia de nucledtidos que incluyen la secuencia de ADN de Agls
fueron depositado en las bases de datos de GenBank y EMBL por Keiko Otsu, John E.
Dondmn,yLouisV.Kirchhoﬂ'cnndnﬁmaofleaoeeﬁnMBysqduaibmenhs
Patentes de los Estados Unidos No. 5.876.734 y No. 6.228.601, expedidas a Louis V.
Kirchhoff y Keiko Otsu (cada una de las cuales se incorpor en su totalidad aquf dentro
por referencia). Estas referencias también presentan secuencias de ADN y de proteinas
deducidas que incluyen las secuencias de ADN y de la proteina deducida de AglS5. Las
lewepdasdQADNydepmtdmdeducidldeAgls son adicionalmente presentadas en
Otsu K, Donelson JE, Kirchhoff LV. “Interrupcién de un gen de Trypanosoma crurl que
codifica una protefna que contiene subsegmentos repetidos de 14 aminoécidos por.
insercién del gen de fosfotransferssa de neomicina.” Mol Biochem Parasitol
1993;57:317-330, aqui dentro incorporado por referencia en su totalidad.

[0025) Proteina C. Esta es una proteina del T. ezl que se acopls al calcio, inicislmente
llameda 1F8 y mis tarde designada Ia proteins flagelar que se acopla al calcio (FCaBP)
[SEQ ID NO 4. El niimero de accesi6n de la secuencia original de ADN de 1F8 [SEQ
ID NO 3] depositada en GenBank cs K03278. Las secuencias de ADN y de Ia proteina
deducida de 1a Proteina C s presentan en Gonzalez A, Lemer TJ, Huecas M,
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Sosa-Pineda B, Nogueira N, Lizardi PM. “Generacién aparente de un Ai!Nm
segmentado de dos familias de genes, una delante de la otra, del Trypanosoma cnzi.”
Nucleic Acids Res 1985;13(16):5789-804, aqui dentro incorporado por referencia en su
totalidad.

[0026] Fig. 1a muestra una primera proteina (¥P3) [SEQID NO. 22] de acuerdoa la
invencién. Especificamente, FP3 comresponde esencialmente a 1a combinacién de Agl5
(Fig. 1), y la Proteina C. La secuencia de ADN que codifica FP3 [SEQ ID NO. 21],
también esencialmente corresponde a Ias secuencias que codifican Agl5 y la Proteina C,

[0027] Protefna D. Esto es el miicleo protéico de una glicoproteina de la superficie del
T. cruzi referido GP72 [SEQ D NO. 6]. El némero de accesicn de 1a secuencia original
de ADN de Ia gp72 [SEQ ID NO. 5] depositado en GenBank es M65021. Las secuencias
de ADN y de Ia proteina deducida de Ia Protefna D se preseatan en Cooper R, Inverso JA,
Espinosa M, Nogueire N, Cross GA. “Caracterizacién de un gen candidsto del GP72, un
anﬂgmo;lpedﬁcodol.uudiod;lh.umdeﬂbpmmmm". MolBlochun
Parasitol 1991;49(1):45-59, aqui dentro incorporado por referencia en su totalidad,

[0028] Fig. Ib rmmestra una sogunda proteina (FP4) [SEQ ID NO. 8] de scuerdo a la
invencién. La secuencia de ADN [SEQ ID NO. 7] que codifica la Proteina DABC que es
mmgidnoodiﬁmntawnﬂnuaﬁniu,mrmpmdees&:dﬂmuﬂeahsmdasde
ADN de las cuales fue constru{do.
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{00291 Proteina E. Esta es un segmento de la proteina repetitiva flagelar (FRA) [SEQ ID
NO. 10] del T. cruzi compuesto de aproximadamente nueve subsegmentos repetidos, cada
una de las cuales consiste en 68 aminoicidos, mostrada como Fig. 1¢ (FP5). El mimero
de accesién de la secuencia original de ADN de la Proteina E depositado en GenBank es
JO4015. Las secuencias de ADN y de la proteina deducida se presentan en Lafaille JJ,
Linss J, Krieger MA, Souto-Padron T, de Souza W, Goldenberg S. “Estructura y
expresién de dos genes de Trypanosoma cruzi que codifican proteinas antigénicas que
llevan epitopes repetidos.” Mol Biochem Parssitol 1989;35(2):127-136, aqu{ dentro
incorporado por referencia en su totalidad. |

[0030] Proteina FGH. Esta es una proteina [SEQ ID NO. 12] codificada por una versién
modi_t_i@del_genTWQddﬂMquefueeons&uidouﬁﬁddmte[SEQﬂ)

NO; ll],mostrnda como Fig. 1e (FP7). La modificacién ocasion6 la reduccién de la
lqn;fﬁiqﬁeh;&:dénmdddngMquw&ﬁulmmbumm@eﬁdmde
lZmintﬁcidothmtdnaFesdsegmmtomrepeﬁﬁwddt&mimNdehpmm
TCR39. La Proteina G es comprendida por aproximadamente 13 de los subsegmentos
repetidos de 12 aminoécidos que constituryen 1a porcién ceatral de la proteina TCR39. La
Proteina H es el segmento no repetitivo del término C de la proteina TCR39. El nmiimero
de accesién de la secuencia original de ADN, i.c., no modificada, de la Protefna FGH
depositada en GenBank es U15616, Las secuencias TCR39 de ADN y de Ia proteina
deducida, que incluyen las secuencias de la Proteina FGH en su totalidad, se presentan en
Gruber A, Zingales B. “Trypanasoma cruzi: caracterizacién de dos antigenos
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recombinantes con aplicacién potencial al diagnéstico de la enfermedad de Chagas.” Exp
Parasitol 1993;76(1):1-12, aqui dentro incorporado por referencia en su totalidad.

[0031] La Fig. ld presents otra proteina recombinante hibrida (FP6, Proteina FGHE)
(SEQ ID NO. 14] de acuerdo a la invencién. La secuencia de ADN que codifica la
Proteina FGHE [SEQ ID NO. 13], que es una regién dnica contirua codificante,
esencialmente corresponde a las secuenciag de ADN de las cuales fue construido.

[0032] Protein IJK. Esta es una proteina [SEQ ID NO. 16] codificada por una versién
modificada del gen del antigeno desprendido de Ia fase aguda del 7. cruzi (SAPA) que
fue construido artificialmente [SEQ ID NO. 15}, asi representada en la Fig. 1 (FP8). La
modificacién ocasioné la reduccién de la longitud de la porcién central del gen SAPA
que cs comprendide por subsegmentos repetidos de 12 aminoécidos. La ProteinaI es el
segmento no repetitivo del término N de Ia proteins SAPA. La Proteina J es
comprendida por aproximademente nueve de los subsegmentos repetidos de 12
aminodcidos que constituyen la porcién central de la proteins SAPA. La Protefna K es ef
segmento no repetitivo del término C de 1a proteina SAPA. El nimero de accesién de Ia
secuencis original de ADN, i.e., no modificada, de la Proteina UK depositada en
GenBank es J03985. Las secuencias SAPA de ADN y de la proteina, que incluyen en su
totalidad las secuencias de la Proteina LIK, se presentan en Affranchino JL,

Pollevick GD, Frasch ACC. “La expresién del antigeno mayor desprendido del
Trypanosoma crizi resulta de la transcripcién regulada por desarrollo de una familia
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pequedia de gencs.” FEBS Lett 1991;280:316-320, aqui dentro incorporado por g

referencia en su totalidad.

[0033] Proteina L. Esta es una proteina repetitiva asociada a microtubos (MAP) [SEQ
ID NO. 18] del T. cnxi que es comprendida por aproximadamente cinco subsegmentos
repetidos constitufdos por 38 aminodcidos cada uno, mostrada en la Fig. 1g (FP9). El
niimero de accesién de la secuencia original de ADN de la Proteina L [SEQ ID NO. 17]
depositada en GenBank es S68286. Las secuencias de ADN y de las proteinas deducidas
de la Proteina L se presentan en Kemer N, Liegeard P, Levin MJ,
Hontebeyrie-Joskowicz M. “ITrypanosoma cruzi: anticuerpos a una proteina semejante a
MAP en la enfermedad de Chagas crénica tienen reacciones cruzadas con el citoesqueleto
de mamiferos.” Experimental Perasitology 1991;73(4):451-459, aquf dentro incorporado
por referencia en su totalidad.

[0034] La Fig. 1h presenta otra proteina recombinante hibrida (FP10, Proteina IJKL)
[SEQ ID NO. 20] de acuerdo a la invencién. I..uemmciadeAD.Nquecodiﬁuh
Proteina UKL [SEQ ID NO. 19], esencialmente corresponde e las secuencias de ADN de
las cuales fue construido.

[0035] Adicionalmente, combinaciones de las varias proteinas recombinantes dibujadas
en las Figs. pueden ser untilizadas. Mientras es posible combinar una o més de las

proteinas recombinantes con el propdsito de formar proteinas recombinantes méds largas,
tipicamente més de una proteina recombinante se utiliza simulténeamente. Por ejemplo,
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el empleo simultineo de FP4 y FP5, FPS y FP6, asi como de FP4 y FP6, y combinaciones
utilizando més de dos proteinas recombinantes (c.g., FP4, FP6 y FP10) se consideran
dentro del alcance de la presente invencién. Se cree que la sensibilidad y la especificidad
de los ensayos de acuerdo & la invencién son suficientes para cumplir con los esténdares

de 1a FDA para tamizar la sangre donada en los Estados Unidos.

[0036] Adicionalmente, como descrito en la Patente No. 6.228.601 de los Estados
Unidos (aquf dentro incorporado por referencia en su totalidad), los polipéptidos no
necesitan corresponder exactamente en todas sus longitudes para ser consideradas dentro
del alcance de la invencién. Por ejemplo, una variedad amplia de polipéptidos que
contienen par lo menos un epitope incorporado en los polipéptidos de la invencién puede
ser utilizada de acuerdo a la presente invencién. Basadas en las secuencias de
mucleétidos, moléculas de polipéptidos también pueden producirse (1) que incluyen
variaciones de secuencias, relativas a las secuencias que ocurren naturalmente, (2) que
tienen uno o mAs aminodicidos truncados de las secuencias que ocurren naturalmente o
variaciones de ellas, o (3) que contienen las secuencias que ocurren naturslmente y

variaciones de ellas como parte de una secuencia m4s larga,

[0037] En esta descripcién, moléculas de polipéptidos en las categorias (1), (2) y (3) se
dicen “correspander” & las secuenciss de aminodcidos de las proteinas recombinantes de
la invencién. También se refiere a tales polipéptidos como “variantes™. La categoria de
variantes dentro de la presente invencién incluye, por ¢jemplo, fragmentos y muteinas de
las proteinas desde ]a A hasta 1 L, as{ como moléculas mayores que consisten
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esencialmente en por lo menos una de las secuencias de las proteinas desde la A
hasta la L, sola o en combinacién con otras de las proteinas desde la A hastala L.

[0038] En este sentido, una molécula que “consiste esencialmente en" las protefnas
desde la A hasta la L, sola 0 en combinacién con cusalesquier de las proteinas desde la A
hasta 1a L, es una que es inmunoreactiva con muestras de personas infectadas con el

T. cruzi, pero que no reacciona con muestras de pacientes con leishmaniasis,
equistosomiasis, y otras enfermedades parasitarias ¢ infecciosas, con muestras de
paciﬁtumndesérdmauuminmmyouumfumedadu,yupecimmde

personas normales.

[0039] Unamutelmesunpolipépﬁdoqmeuhomﬁlogcmhpmt_dpuqua
corresponde, y que retiene el atributo bésico funcional — Ia capacidad de resccionar
selectivamente con muestras de persanas infectadas con el T. cruzi — de e regién
correspondiente. Para fines de esta descripcién, “homologis” entre dos secuencias
significa una semejanza que no llega a Is identidad, indicativa de una derivacién de la
primere proveniente de la segunda. En particular, un polipéptido es “homélogo”™ a la
proteina correspondiente si una comparacién de las secuencias de los aminoécidos entre
¢l polipéptido y la regién correspondiente revela una identidad mayor al 40%,
preferiblemente mayor al 50% y m4s preferiblemente al 70%. Tales comparaciones de
secuencias pueden llevarse a cabo por algoritmos conocidos, tales como aquellos
descritos en Pearson WR, Lipman DJ. “Herramientas mejoradas para la comparacién de
secuencias biolégicas.” Proc Natl Acad Sci USA 1988;85(8):2444-2448, aqu! dentro
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incorporado por referencia en su totalidad, que son faciimente implementados por la
computadora.

[0040] Un fragmento de una proteina de la invencién es una molécula en que uno o mds
aminoécidos son truncados de esa proteina. Muteinas y fragmentos pueden producirse,
de acuerdo a la presente invencidn, por técnicas conocidas de sintesis de novo.

[0041] También ejemplar de variantes dentro de la presente invencién son moléculas que
son més largns que la proteina de la invencién, pero que contienen una regién ¢ una
muteina de ella dentro de [a secuencia més larga. Por ejemplo, un variante puede incluir
adicionalmente un compefiero de fusién ademés de la proteina de la invencién. Tal
compaflero de fusién puede permitir purificacién mds ficil de polipéptidos producidos
por métodos recombinantes. Por ejemplo, el uso de 1a transferasa-S-glutationing (26
kilodaltons, GST) como compailero de fusién permite la purificacién de polipéptidos

recomubinantes en perlas de agaross-glutationa. .

[0042] La porcién de la secuencia de tal molécula que no sea aquel porcién de la
secuencia que corresponde a la regién, puede ser o puede no ser homélogs a la secuencia
de 1a proteina de la invencién.

[0043] Serd apreciado que polipéptidos més cortos que la proteina correspondients de I

invenci6n pero que retienen la capacidad de reaccionar selectivamente con muestras de

personas infectadas con el 7. crnaf son convenientes para utilizarse en la presente
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invencién. De este modo, variantes pueden ser de la misma longitud, mis largas o més ?/
cortas que la proteina de la invencion, y también incluir secuenacias en que hay

sustituciones de aminodcidos de la secuencia parental. Estas variantes tienen que retener

1a capacidad de reaccionar selectivamente con musstras de persons infectadss con cl

T. cruzl.

[0044] En una incorporacién, el ensayo de la invencién utiliza FP4 como antigeno
blanco. La Tabla II compara los resultados obtenidos por ensayar 45 especimenes
argentinos preseleccionados en un ELISA FP4 con aquellos obtenidos por ensayarlos en
el RIPA.

FP4 ELISA

TABLA Il

{0045] Los datos en la Tabla Il muestran que en este grupo de especimenes, tanto la
sensibilidad cuanto la especificidad del ELISA FP4 ambos fueron 100%.

[0046) Similarmente, la ejecucién de un ELISA FP4+FP6 en comparacién con el RIPA
fue evaluado por ensayar 89 especimenes guatemaltecos preseleccionados.

FP4+ FP6 ELISA

TABLA Il
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[0047} Losdatolprasmtado.':en la Tabla ITI indican que en este grupo de muestras, la
sensibilidad del ELISA FP4+FP6 fue 100% y que la especificidad fue 98,7%.

[0048] Como mostrado en la Fig. 2, en un ELISA FP4+FP6, llevado a cabo utilizando
proeedimimlosatindmmmodemumiruRIPA—posiﬁm previamente
mctuizadudevuiospdlqlmdénﬁcosporwpmdujmmmcﬁﬁdldmedia
(absorbancia) de 2,99. Por eso FP4+FP6 es la incorporacién preferida entre las proteinas
recombinantes ensayadas solas y en combinacién en ese experimento.

{0049] Debedemapumtequemnorponménu diferentes de las que fueron
especificamente descritas arriba pueden caber deatro del espiritu y del alcance dela
presente invencitn, tales como protelnas recombinantes constitufdas por combinaciones
d:fuuhuylooolocamdnuupaaaludahapmtdnmdﬁdehAhmlaL Porlotanto
hpresmtemvménnosehmﬁporhdeampclénpmudum'bl.

REIVINDICACIONES .

1. Unpﬁmi&yeﬂaﬂommmmsﬁmdommaADN
que codifica un polipéptido recombinante que corresponde a tm polipéptido seleccicnado
del grupo quo consiste en FP3 [SEQ ID NO. 22], FP4 [SEQ ID NO. 8], FPS [SEQ ID
NO. 10], FP6 [SEQ ID NO. 14], FP7 [SEQ ID NO. 12], FP8 [SEQ ID NO. 16], FP9
[SEQ ID NO. 18] y FP10 {SEQ ID NO. 20).
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2. El plésmido vehiculo de la reivindicacién 1, en lo cual el pldsmido se
selecciona de un grupo que consiste en plismidos vehiculos pGEX y pET.

3 El pldsmido vehiculo de la reivindicacién 2, en lo cual el plismido
vehiculo es pET-32a.

4, El plédsmido vehiculo de la reivindicacién 1, en lo cual la secuencia de
ADN comprende una seleccionada del grupo que cansiste en SEQ ID NO. 21, SEQ ID
NO. 7, SEQID NO. 9, SEQ ID NO. 13, SEQ ID NO. 11, SEQ ID NO. 15, SEQ ID

NO. 17, y SEQ ID NO. 19.

4, Un organismo transfectado con el plésmido vehiculo de la
reivindicacién 1.
. 3. Elorganismo de la reivindicacién 4, en lo cual el organismo es
Escherichia coli.

6. Un polipéptido recombinante que constituye una secuencia que
corresponde a una de FP3, FP4, FP6, FP7, FP8 and FP10.

7. Un kit que consiste en:

mpﬁmerpoﬁpépﬁdomombinhnumlocudelpﬁmapoﬂpépﬁdoreeombinm
es el primer polipéptido recombinante de 1a reivindicacién 6, y
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un segundo polipéptido recombinante. y/v

8. El kit de la reivindicacién 7, en lo cual el segundo polipéptido comprende
una secuencia que corresponde a una seleccionada del grupo que consiste en AglS [SEQ
ID NO. 2], FP3, FP4, FP5, FP6, FP7, FP8, FP9 y FP10, en lo cual el primer polipéptido
recombinante es diferente del segundo polipéptido recombinante.

9. El kit de la reivindicacién 7, en lo cual el primer polipéptido recombinante

cs FP4 y el segundo es FP6.

10.  El kit de la reivindicacién 7, adicionalmente conteniendo un tercer
pohpept:doxecombmnnﬁeselmmldodelmlpoqueeonsmemAgIS FP3, FP4, FP5,
FPS.FP? FP8 FP9yFP10 enloanlelpumm‘pohpémdorewmbmmte,dugmdo
polipéptids seciumbinsite'y el eroe olipéptido recorbinante son diferentes

UL Elhtdelamvmdlcwénlo enlocullelpnmarpohpéphdo
recambinante corresponde a FP4, el segundo polipéptido recombinante corresponde &
FP6 y el tercer polipéptido recombinante corresponde a FP10.

12. Unm&ododedmdéndehpuuqﬁcinde anticuerpos anti-Zrypanosoma
cruxi en una muestra de un sujeto, comprendiendo:



4 bl
4'!.. |I .

he 0

I

(A) contactando la muestra con un polipéptido conteniendo una secuencia de
aminoécidos seleccionada del grupo que consiste en FP3, FP4, FP6, FP7, FP8 yFP10 o
un fragmento inmunoreactivo de ellas, y

(B) deteccién de una interaccidn especifica de acoplamiento con un anticuerpo
en dicha muestra, en la cual la interaccién del acoplamiento consiste en un acoplamiento
especifico entre anticuerpo en la muestra y un epitope contenido dentro de la secuencia
de aminoAcidos presentads en FP3, FP4, FP6, FP7, FP8 y FP10 y en la cual dicha
interaccién especifica de acoplamiento indica infeccién con el Trypanosoma cruzi en el
pesado o ¢l presente,

13.  Elmétodo de la reivindicacién 12, en lo cual el polipéptido del paso A se
imobiliza en una molécula portadora 0 en uns fase sélida.
-y ' PR LT LY .

L

14.  Elmétodo de la reivindicacién 12, én lo cual el polipéptido del paso A

_ ﬁmemsecuencinobtenidlde:m!ncepaodeunclondelfbpanm_ma_mai. .

w

15. Elmétodo de la reivindicacién 12, en lo cual el polipéptido tiene wno o
mds aminodicidos truncados.

16.  El método de la reivindicacién 12, en lo cual el paso de detectar

anticuerpos acoplados al polipéptido imobilizado se lleva a cabo por agregar por lo
menos un compuesto que detecta los anticuerpos.
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17. El método de la reivindicacién 16, en lo cual por lo menos un compuesto %
que facilita la deteccién de anticuerpos anti-Trypanosoma cruzi es seleec.ionnda deun
£rupo que consiste en un agente colorimétrico, un agente ﬂuoresemté, un agente

quimioluminescente y un radionucledtido.

ABSTRACTO

Polipéptidos recorbinantes se revelan que son itiles para dmgnosucu'll tripanosomiasis
americana, o la enfermedad de Chagas, un padecimiento causado por el agente infeccioso
Trypanasoma cruzi, Preferiblemente, las secuencias de ADN que codifican las proteinas
recombinantes se insertan en pldsmidos vehiculos para expresarse en un organismo.



POLIPEPTIDOS RECOMBINANTES PARA DIAGNOSTICAR LA INFECCION
CON EL TRYPANOSOMA CRUZI

Esta solicitud reclama prioridad de la Solicitud Provisional de los Estados Unidos
No. 60/430.654, presentada el 4 de Diciembre del 2002, aqui dentro incorporado por
referencia en su totalidad, '

ANTECEDENTES DF. LA INVENCION
[0001]1.  Areadelainvencién.

[0002] La presente invencién se refiere a polipéptidos recombinantes Gtiles pare
diagnosticar la tripanosomiasis americana, o enfermedid de Chagas. La enfermedad de
Chagaiescmsadnpordlgmminfeccimﬂm.d;)momcnd. De forms mis
parﬁmﬂu,hinvmci@numﬁmmwmbinmimueﬁpedﬁc;s;e-p;’ﬁpépﬁdm |
recombinantes del 7 cruzi, sintetizados utilizando técnicas de ingenieria genética;
construcciones y procesos pare la produccién de los polipéptidos recombinantes; y un
ensayo y un kit pers detectar la infeccién con el 7. cruzi que utilizan los polipéptidos
recombinantes, -

[0003] 2. Antecedentes
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor (a)
FERRERO EMILIO

REFERENCIA Radicaclén No. 05 65336
Solicitud internacional US2003/03B458
Fecha inicio fase nacional 04/07/2005

Tramite 11

Evento 379 -
Actuacién 43Q

Oficio No. - e 871 “‘

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decigifn 486 de la Comisifn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacifn en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 8i fuere el caso, el solicitante debe adjuntar la traduccidn de los anexos del
reporte de examen preliminar internacional (Art. 36.2.b) del tratado PCT.

2. La solicitud no contiene los poderes debidamente otorgados, con el lleno de los

requisitos exigidos por los articulos 63 y subsiguientes del C&dlgo de
Procedimiento Civil.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisifén 486, se le
requiere para que dentro del término de dos meses sigulientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la wsolicitud se
considerard abandonada y perderi su prelacién.

Notifiquese el presente o
e), del capitulo quinto

io conforme a lo dispuesto en el numeral 5.2, literal
tulo primero de la Circular Unica No.10 de 2001.

SPEDES DE VERGEL
Jefe de lafivisién de Nuevaa Creaciones

El anterior requerimieniﬁns fue notificado por fijacitn en lista de
fecha 2 3 SET
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