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ABSTRACT. In a 17-kb genomic fragment of Trypanosoma cruz
chromosome X X, we identified three tandemly linked genes coding for
CX,CX,HX,C zinc finger proteins. We also showed that similar genes
are present in T. brucel and Leishmania major, sharing three mono-
phyletic groups among these trypanosomatids. In T. cruz, TcZFP8 cor-
respondsto anovel gene coding for aprotein containing eight zinc finger
motifs. Molecular cloning of thisgene and heterologous expression asa
fusion with a His-tag were performed in Escherichia coli. The purified
recombinant protein was used to produce antibody in rabbits. Using
Western blot analysis, we observed the presence of this protein in all
three forms of the parasite: amastigote, trypomastigote and epimasti-
gote. An analysis of cytoplasmic and nuclear cell extracts showed that
this protein is present in nuclear extracts, and indirect immunof|uores-
cence microscopy confirmed the nuclear localization of TcZFP8. Ho-
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mologues of TcZFP8in T. brucei are apparently absent, while one can-
didatein L. major was identified.

Key words: CCHC-type zinc finger, Nuclear protein, TcZFP8S,
Trypanosoma cruz, Trypanosomatid

INTRODUCTION

Trans-acting factors such as DNA- or RNA-binding proteins have conserved struc-
tural domainsthat mediate and stabilize their binding to nucleic acid molecules. The zinc finger
domainisavery ubiquitousstructura element, whose hallmark isthe coordination of azinc atom
by several amino acid residues (cysteines and histidines, and occasionally aspartate and gluta-
mate). These structural elements are associated with protein-nucleic acid recognition aswell as
protein-protein interactions (Leon and Roth, 2000), wherethey arefound in proteinsinvolvedin
differentiation and growth signals, in proto-oncogenes, in general transcription factors, and in
the development of eukaryotic organisms (Pabo and Sauer, 1992). One subtype of this zinc
finger domain is the CX,CX HX,C structure that occurs twice in the NCp7 protein of the
nucleocapsid of HIV-1. Thisdomain contributesto multiple stepsof thevira lifecycle, including
the proper encapsidation of the HIV RNA through interactions with single-strand nucleic acids
andviral proteins (Ramboarinaet al., 1999). Another protein that contains seven CX_CX HX ,C
zinc finger domains, eukaryotic CNBP, asingle-strand DNA-binding protein, playsafundamen-
tal biological role across different species as atranscription factor. For instance, mouse CNBP
islocated in the nucleus of cellsand stimulates cell proliferation and increases c-myc promoter
activity during embryogenesis (Shimizu et al., 2003).

Several zinc finger proteins (ZFP) sharing the motif CX,CX ,HX,C have been identi-
fied in trypanosomatids and have been shown to be involved in different cellular functions. In
Leishmania major, the protein HEXBP, containing nine zinc finger CX,.CX ,HX ,C motifs, binds
to the hexanucl eotide repeat sequence found in the intervening region of the GP63 gene cluster,
the most abundant surface glycoprotein of this protozoan, anditislikely to beinvolvedin DNA
replication, structure and repair (Webb and McMaster, 1993). In Crithidia fasciculata, a pro-
tein containing five CX,CX HX,C zinc finger domains designated UM SBP binds to the con-
served universal sequence of kinetoplast DNA minicircles (Tzfati et al., 1992, 1995). Probable
homol ogues of this protein are PDZ5 in Trypanosoma cruzi (Coelho et al., 2003) and ThZFP
proteinin T. brucei (Radwanskaet al., 2000). In T. brucei, the RRM1 protein containing three
consensus RNA recognition motifs (RRM), two tandem copies of CX,CX HX,C zinc finger
domain and an arginine-serine-rich region waslocalized in the trypanosome nucleus, and it was
suggested that it playsarole in trans-splicing (Manger and Boothroyd, 1998). Recently, in T.
cruz, a poly-ZFP with seven CX_CX HX,C motifs designated as PZFP1 was identified and
shown to bind specifically to thesingle-strand DNA or RNA oligonucl eotides possessing binding
sequences of other CX,CX HX ,C proteins, such as the C. fasciculata-conserved universal
minicircle sequence and L. major hexanucleotide of GP63 (Espinosaet al., 2003).

We report here the identification of atandemly linked family of CCHC ZFP genesin
trypanosomatids. All predicted proteins share the zinc finger motif CX,CX,HX ,Cthat is present
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inthe NCp?7 protein of the nucleocapsid of HIV-1. Thistype of structure seemsto bind to single-
strand nucleic acids (Ramboarina et a., 2004). We also report the characterization of TcZFP8
asanew member of this protein family with nuclear localization.

MATERIALAND METHODS
Isolation and sequence analysis of a Trypanosoma cruzi 17-kb genomic region

A T. cruzi (Dm28c clone) genomic AEMBL3 library (Fragoso and Goldenberg, 1992)
was previously screened with the cDNA of the ALPHAG6 proteasomal subunit (TCPR29A gene)
(Bartholomeu et a., 2001), and one of the positive clones was further characterized and found
to contain a17,303-kb fragment of chromosome XX (Figure 1A). DNA wasisolated from this
selected positive clone, and restriction fragments were sub-cloned into the pBluescript SK+
(Stratagene) or pUC18 (Biolabs). All sub-clones were submitted to automatic sequencing, and
computer-aided sequence analysiswas performed using the University of Wisconsin GCG soft-
ware package. Nucleotide sequence data reported in this paper are available in GenBank data-
base under accession Nos. AF104214 and AY 728266. The sequence alignment was carried out
using version 1.82 of CLUSTALW (Thompson et al., 1994). A set of 1,000 sequences was
generated with the SeqBoot program; the calculation of the distance matrix and the tree con-
struction was carried out with the aid of ProtDist and Fitch programs, respectively. Finally, the
consensus tree was obtained with the Consensus tree program. SegBoot, ProtDist, Fitch and
Consensus tree programs are part of the Phylip package, version 3.8 (Felsenstein, 2002).

Heterologous expression of TcZFP8, its purification and antibody production

The sub-clone pU5.4A was used to i solate the 1.8-kb fragment that containsthe TcZFP8
gene by digestion with BamHI and Sall, which wasthen ligated to thelinearized plasmid pET28a+
(Novagen) (BamHI and Sall digestion) to obtain the proper frame with His tag coding se-
guence. The correct cloning was checked by automatic sequencing. The new plasmid called
PETZ2.2 was used to transform E. coli strain BL21DE3 to express TcZFP8 gene.

The BL21DES3 bacteriaharboring plasmid pETZ2.2 weregrownin 2Y T medium (1.6%
tryptone, 1.0% yeast extract, 0.5% sodium chloride, pH 7.0) supplemented with 30 pg/mL kana-
mycin, to an absorbance of 0.6 at 600 nm. The TcZFP8 production was then induced with 1.0
mM isopropyl-beta-D-thiogal actopyranoside for 2 h at 37°C under aeration. Cells were har-
vested by centrifugation at 6000 g for 15 min. The pellet from each 250 mL of culture was
resuspended in 6 mL PBSwith proteaseinhibitors (5 mM phenyl methyl sulfonyl fluoride, 2 ug/
mL pepstatin, 0.5 pg/mL leupeptin). The cellsweredisrupted by sonication (5 cycles/30s) inice,
and Triton X-100 was then added to a final concentration of 1%. The suspension was centri-
fuged for 20 min at 15,000 g. The supernatant was incubated for 15 min at 4°C with 2 mL of
solution | (20mM Tris-HCI, pH 8.0, 4% SDS, 4% dithiothreitol) followed by the addition of 2.5
mL of solution Il (20 mM Tris-HCI, pH 8.0, 0.5 M iodoacetamide) and incubation for 15 min at
28°Cinadark place; thisisamodified method of alkylation described by Yan et a. (1999). After
the treatment, the lysate was incubated for 1 h at 4°C with 1 mL Ni-NTA (Pharmacia) previ-
ously treated with equilibrium buffer (0.1 M sodium phosphate, 50 mM sodium chloride, pH
7.3). The protein was eluted with elution buffer (0.1 M sodium phosphate, 50 mM sodium
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chloride, 7.5 M urea, 0.3 M imidazole, pH 6.3), and the protein concentration was determined
using the method described by Ramagli and Rodriguez (1985).

The polyclona anti-TcZFP8 immune serum was produced by immunization of rabbits
with threeintraperitoneal injections of 100 pg of recombinant purified protein TcZFP8 at 15-day
intervals. Freund’s compl ete adjuvant was used for thefirst injection and incomplete adjuvant in
the subsequent injection. After two weeks from the last injection, blood was collected and the
serum was stored at -20°C.

Cultivation of Trypanosoma cruzi

Epimastigote forms of T. cruzi, Dm28c and Y strains, were maintained in logarithmic
growth phase at 28°C in liver infusion tryptose medium supplemented with 10% fetal bovine
serum as described elsewhere (Camargo, 1964). Trypomastigote and amastigote cells were
obtained by infecting monolayers of HeLa cells, and purified by centrifugation as previously
described (Teixeiraet al., 1994).

Western blot

To obtain the total cell lysates, T. cruzi epimastigote cell culture at late log phase and
amastigote and trypomastigote cells were centrifuged at 6000 g for 15 min, washed twice in
PBS and resuspended in SDS-PAGE sample buffer. Nuclear and cytoplasmic fractions of T.
cruzi epimastigote cells were prepared as described by Batista et al. (1994). The cytoplasmic
extract and nuclear enriched fraction were analyzed using 15% SDS-PAGE. Western blot anal -
ysiswas performed following a standard protocol using polyclonal anti-TcZFP8 antiserum as
thefirst antibody.

Indirect immunofluor escence assay

Exponentially growing T. cruz epimastigote cellswere centrifuged at 6000 g for 3min,
washed twice in PBS and resuspended in PBS supplemented with 1% BSA. Next, the cells
werefixedin 100% methanol for 15 min at room temperature and placed on microscopic slides.
After air-drying, parasiteswere permeabilized in 0.2% Triton X-100in PBSfor 15 min followed
by saturation with 5% nonfat milk in PBSfor 4 h at 4°C and probing for 4 h at room temperature
with 1:50 polyclonal anti-TcZFP8 antiserumin 1% nonfat milk in PBS. Slideswerethen washed
twicewith PBSfor 15 min and probed 4 h at room temperature with 1:50 FITC-conjugated goat
anti-rabbit secondary antibody in 1% nonfat milk in PBS, followed by washing twice in PBS.
After that, the dlides were stained with 4'-6-diamidino-2-phenylindole (DAPI) for 30 min and
washed twicein PBS. After air-drying, the parasites were observed with an Axiovert Carl Zeiss
microscope with magnification of 1000X.

RESULTS

In previous study (Bartholomeu et al., 2001), weisolated and characterized the protea-
somal ALPHAG6 subunit gene, designated as TcPR29A, and showed that this geneislocated on
chromosome XX of T. cruz. A genomic fragment of 17,303 kb was isolated and the gene
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TcPR29A was localized at the end of thisregion (Figure 1A). Further sub-cloning and sequenc-
ing analysis of this fragment revealed the presence of five other open-reading frames (ORF)
with the sametranscription direction (Figure 1A). Thefirst one, a 788-bp coding region (TCBETAS),
was found at the other end of this fragment, and an analysis of databases showed it to be an
incompl ete gene coding for aproteasomal BETAS subunit by homology with the BETAS5 cDNA
of T. brucei (GeneBank accession No. AJ132959) and other eukaryotic proteasomal BETAS
proteins. Upstream of the TCPR29A gene, a 5103-kb ORF (TcCLAH) was found coding for a
clathrin heavy chain protein with 1701 amino acidsin length. Between the TcCBETAS and TcCLAH
genesin aregion with 8.6 kb of length, we identified three other ORFs encoding proteins con-
taining five, seven and eight CX CX ,HX ,C zinc finger domains, respectively.
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Figure 1. Comparison of Trypanosoma cruz, T. brucei and Leishmania major homologous genomic regions and charac-
terization of a gene family encoding CX,CX,HX,C zinc finger proteins. A. Scheme showing the T. cruzi chromosome XX
17-kb region, where rectangles represent genes in the following order: TcBETAS - proteasomal BETAS5 subunit gene;
PDZ5, PZFP1 and ZFP8 - genes coding for proteins containing five, seven and eight zinc finger domains, respectively;
TcCLAH - clathrin heavy chain gene, and TcPR29A - proteasomal ALPHAG subunit gene. The same region between the
proteasomal BETAS5 and ALPHAG subunit genes is shown in T. brucel (chr 10, TIGR database) and L. major (contig 36.1,
Sanger database). B. Alignment of the ZFP8 and LmZINCG6 proteins. Asterisks indicate conserved amino acids and plus
signs indicate similar amino acids. Zinc finger domains are boxed.

Blast search of the predicted protein with five zinc finger domains showed that this
14.32-kDa protein corresponds to the PDZ5 of T. cruz (Coelho et a., 2003), homologous to
UMSBP of C. fasciculata (Tzfati et al., 1992) and CCHC ZFPof T. brucei (Radwanskaet al.,
2000). PDZ5 was described from a cDNA clone of CL Brener strain and the corresponding
genewaslocated on chromosome X X using pulsefield eletrophoresis and Southern blot (Coelho
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et al., 2003). The corresponding genewas identified in T. cruzi Dm28c strain with itslocaliza-
tioninthis 17-kb fragment of chromosome X X downstream of the TCBETAS gene. In T. brucel
the same position of the ZFP genein relation to the proteasomal BETAS gene was observed in
chromosome X (Figure 1A). Radwanskaet al. (2000) performed acDNA library screening and
identified a 2.3-kb fragment encoding aproteasomal BETAS5 subunit and aputative ZFP, which
they showed to be an mRNA precursor or a processing by-product. Thus, PDZ5 and ZFP are
strong candidates to be the T. cruzi and T. brucei homologues of the C. fasciculata UM SBP,
asingle-stranded DNA-binding protein that binds specifically to the 12 conserved nucleotides
termed universal minicircle sequence (UMS) located at the heavy strand of the replication
origin of the kinetoplast DNA minicircles (Tzfati et a., 1992). In L. major we found two iden-
tical copies in tandem of the homologous C. fasciculata UM SBP genes, downstream of the
LmCLAH gene (Figure 1A), which we designated as LmUMSBP genes. The predicted protein
from these genes shows 80% identity and 92% similarity with the C. fasciculata UM SBP
(Genebank accession Nos. AAC32814 and A54598).

Blast search of the predicted protein with seven zinc finger domains (193 amino acids,
20.42 kDa) showed that this protein corresponds to PZFP1 of T. cruz (Espinosa et al., 2003).
It was shown that PZFP1 islocated mainly in the cytoplasm and bindsto single-stranded DNA
or RNA oligonucleotides carrying recognition sequences of other CX,CX HX,C proteins, such
as C. fasciculata UMS and L. major GP63 hexamer sequences (Espinosa et a., 2003). In T.
brucei, we found a PZFP1 homologous gene designated as ThZINC7 in the same position in
relation to the ZFP gene (Figure 1A). Alignment analysis between the predicted proteins PZFP1
and TcZINC7 showed 67% identity and 70% similarity. These two proteins are also similar to
the T. equiperdum nuclei ¢ acid-binding protein (Genebank accession No. AAB47542), showing
49% identity and 53% similarity with PZFP1 and 74% identity and 75% similarity with TbZINC?7.
These proteins still have unknown functions.

Alignment of PDZ5 and PZFP1 showed an identity of 95% in 375 nucleotides and 94%
in 125 amino acids among the five domains of PDZ5 and the last five domains of PZFP1. This
suggests that these two genes could be derived from a gene duplication. The same was ob-
served in T. brucei when ZFP and ThZINC7 were compared.

The predicted protein with eight zinc finger domains revea ed anovel gene designated
as TcZFP8 that contains an ORF encoding a 192-amino acid protein. An analysis of databases
showed the presence of this gene in another strain of T. cruz, CL Brener, where three genes
with minor differences were observed. Two gene sequences were obtained from TIGR data-
base, accession Nos. 7413 and 5774, and one from GeneBank accession No. AF204398. A few
changesin the predicted proteins showed usthree patterns, suggesting three alleles of thisgene
in CL Brener (datanot shown). Alignment of the TcZFP8 protein with other known CCHC ZFP
of trypanosomatids (TcPDZ5, TcPZFP1, ThZFP, TbZINC7, and LmUM SBP) revealed that the
similarity among themislimited to the cysteines and histidines at the CX ,.CX ,HX ,C zinc finger
domains. Quantitative alignment data showed that the identity is around 27 to 34% and the
similarity is40 to 49%, confirming that TcZFP8 isanovel gene/proteinin T. cruz.

Interestingly, no similar TcZFP8 genes were found either in the same region (Figure
1A) or in the whole genome of T. brucei (TIGR and Sanger database). In Leishmania major,
the presence of the HEXBP gene (Webb and McMaster, 1993) downstream of the proteasomal
BETAS gene was observed (Figure 1A). A candidate for the ZFP8 homologous gene was
identified in thisregion designated as LmZINC6 (Figure 1A), but the predicted protein contains
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only six zinc finger domains. Figure 1B shows the alignment of TcZFP8 with LmZINC6. Note
that these proteins have a higher degree of identity in their three first domains.

In order to evaluate the evol utionary relationship between these ZFP, we performed a
phylogenetic analysis, as shown in Figure 2, where three distinct monophyletic groups may be
observed. TcZFP8 is more closely related to LmZINCG6 than to the other proteins, which sug-
gests that both proteins could have the same cellular functionsin L. major and T. cruz.

+—————— ThZFP (5)
+-41.0-|
+-64.0-] t———— TcPDZE (h)
| I
+-56.5-] fom e — LmUMSBP (5)
I |
I | - TcZFPB (8)
| F——————— 95.0-|
o | Fo———— LmZTHC6 (6)
I I
I I e LmHEXBP (9)
I | +-83.0-|
| I 99 .0-| - ThLZIHNCT (7)
| I
| Fom TcPZEP1 (7)
I
g MmCNBP (7))

Figure 2. Phylogenetic tree depicting the evolutionary relationships between the zinc-finger proteins. Numbers in
parentheses represent the number of zinc finger motifs in the proteins. MMCNBP - accession No. P53996; the others in
legend of Figure 1 and Material and Methods.

Although there are other homologous genes of CL Brener strain in the databases, no
descriptions about the TcZFP8 gene/protein were found in the literature. Therefore, we pursued
the characterization of this proteinin T. cruz.

To further characterize TcZFP8 in T. cruzi cells, the heterologous expression of the
gene TcZFP8 in E. coli was examined. Figure 3A shows the expression of TcZFP8 as afusion
protein with six histidines (His-tag), as expected with 21 kDa(lane | and arrow 1), which isnot
present at lane N (uninduced sample). The recombinant TcZFP8 fusion protein was purified
from bacterial lysates using Ni* affinity columns (Figure 3A, lane P). Note that the purified
protein shows a higher molecular mass (26 kDa) than we expected (20 kDa); the akylation
process, to which the protein was submitted during the purification, explainsthat. This purified
recombinant protein was used to produce a polyclonal antibody by immunization in rabbits.
Western blot analysisusing this antibody confirmed that the anti serum recogni zed the recombi-
nant protein in E. coli total extracts (data not shown).
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Figure 3. TcZFP8 expression and nuclear localization. A. Heterologous expression in Escherichia coli of the TcZFP8
with His tag fusion and purification of the recombinant protein analyzed in SDS-PAGE. The N and | lanes represent E. coli
total cell lysates of non-induced and 2 h isopropyl-beta-D-thiogalactopyranoside-induced, respectively (arrow 1, induced
TcZFP8). The P lane shows the purified recombinant TcZFP8 (arrow 2) purified by Ni? affinity chromatography, after
alkylation treatment. M, molecular size markers in kDa. B. Western blot of Trypanosoma cruz lysates from three forms
of the parasite, epimastigote (lane E), amastigote (lane A), and trypomastigote (lane T), with the anti-TcZFP8 antiserum.
M - molecular size markers in kDa. C. Western blot of cytoplasmic (lane C) and nuclear (lane N) lysates from T. cruz
epimatigotes Y and Dm28c strains, with the anti-TcZFP8 antiserum. M, molecular size markers in kDa.

In order to analyze the TcZFP8 protein in T. cruz, total cell extracts from amastigote,
trypomastigote and epimastigote forms of the parasite were used and Western blot analysis
revealed the presence of this proteinin all threeforms (Figure 3B). As observed, a double band
of proteins with slightly lower molecular weight was revealed by the anti-TcZFP8 antiserum,
which probably represents processed or modified forms of the protein. The same was observed
by Hendriks et a. (2001) working with a CCCH ZFP of T. brucei.

The analysis by Western blot using cytoplasmic and nuclear cell extracts of T. cruz
epimastigote cells from two different strains (Dm28c and Y') and the anti-TcZFP8 antiserum
showed that the TcZFP8 protein is present in the nuclear extracts (Figure 3C). In order to
confirm thisresult and discard a possible contamination of the nuclear extract with kinetoplast
proteins, immunofluorescence microscopy analysis was performed on T. cruzi epimastigote
cellsusing the anti-TcZFP8 antiserum. A strong nuclear signal was obtained, which co-localized
with DAPI labeling (Figure 4A and B). An enlarged image of one parasite (Figure 4C and D)
illustratesthis general pattern: aDAPI labeling of the kinetoplast and nuclear DNA and the co-
localization of the antiserum labeling in the nucleus, confirming that TcZFP8 isanuclear ZFP.

In order to determine the binding sequence of TcZFP8, the SELEX (systematic evolu-
tion of ligands by exponential enrichment) experiment (Ellington and Szostak, 1990) was per-
formed using purified recombinant GST-TcZFP8 and single-strand DNA oligonucleotideswith
30 degenerated bases. After six cycles of binding and PCR, the final amplified products were
cloned and automatically sequenced. The resulting sequences did not show any consensus se-
guences (data not shown), suggesting that the binding site is not restricted to one specific se-
quence.
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Figure 4. Nuclear localization of TcZFP8 in Trypanosoma cruzi epimastigotes. A. Cells stained with DAPI. Scale bar = 10
pum. B. Cells stained with DAPI. Magnified area of the rectangle in Figure 4A. Scale bar = 2 um. C. FITC-indirect
immunofluorescence analysis with anti-ZFP8 antiserum. Scale bar = 10 ym. D. FITC-indirect immunofluorescence

analysis with anti-ZFP8 antiserum. Magnified area of the rectangle in Figure 4C. Scale bar = 2 um. K, kinetoplast, N,
nucleus.

DISCUSSION

In the present study, we identified three ZFP genesin a cluster of chromosome XX of
T. cruzi. The predicted proteins, named TcPDZ5, TcPZFP1 and TcZFP8, share the zinc finger
motif CCHC found in a diverse range of DNA/RNA-binding proteins involved in various as-
pectsof the control of cell homeostasisand differentiation. Specifically, TcPDZ5, TcPZFP1 and
TcZFP8 have the CX,CX ,HX,C zinc finger structure that is present in the NCp7 protein of the
nucleocapsid of HIV-1. Thiskind of structure is shown to bind to single-strand nucleic acids.

TcPDZ5 protein is homologous to the C. fasciculata UMSBP (TZfati et al., 1992) and
T. brucei CCHC (Radwanska et a., 2000). UM SBP, a sequence-specific single-strand DNA-
binding protein, binds specifically to the 12 conserved nucleotides termed UM S located at the
heavy strand of the origin of replication of kinetoplast DNA minicircles (Tzfati et al., 1992).
TcPDZ5 protein was aso shown to bind to the UMS sequence dodecamer, which strongly
suggests that this protein isthe T. cruzi UM S-binding protein (Coelho et al., 2003).

The TcPZFPL protein is located mainly in the cytoplasm and binds to single-strand
DNA or RNA oligonucleotides possessing recognition sequences of other CX,CX HX,C pro-
teins, such as C. fasciculata UMS and L. major GP63 hexamer sequences (Espinosa et al.,
2003).

The third gene identified here isthe novel T. cruzi ZFP8 gene, coding for a ZFP with
eight domains CX,CX ,HX ,C showing ahigh degree of identity and similarity with the L. major
ZINC6. We found three gene sequences corresponding to the alleles in the CL Brener strain,
but the description about their characterization was missing. We opted to study and characterize
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this protein in T. cruz cells. In this way, we obtained the heterologous expression of TcZFP8
and the production of apolyclonal antibody against this recombinant protein. Using thisantise-
rum, we could detect TcZFP8 in equal amountsin all three forms of the parasite, amastigote,
trypomastigote and epimastigote, suggesting that TcZFP8 isnot devel opmentally regul ated and
is probably involved in aprocess occurring in all three forms. Since trypomastigotes are non-
replicative cells and since this protein is present in the same amount asin the replicative cells,
epimastigote and amastigote, it is hardly probable that this protein is involved in replication
control as suggested for TcPDZ5.

Analysis of nuclear and cytoplasmic extracts by Western blot showed that TcZFP8 isa
nuclear-specific protein, which was confirmed by immunofluorescence microscopy. Different
from PZFP1 which was localized mainly in the cytoplasm, TcZFP8 was present in the nucleus
of thecell, and sinceitszinc finger domains have ahigh degree of identity and similarity with the
same domainsin single-strand DNA/RNA-binding proteins, we hypothesi ze here that this pro-
tein may be anuclear proteininvolved in gene expression.

Asshowninthisstudy, thezinc finger family intrypanosomatidsisvery complex, and it
will be necessary to study and to determine the exact functions of these genes/proteins. The
identification and characterization of trans-acting factorsthat bind to DNA and RNA molecules
will help us to understand the mechanisms of gene expression and regulation in trypanosoma-
tids.
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