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Random single pass sequencing of cDNA fragments, also known as generation of Expressed Se
guence Tags (ESTs), has been highly successful in the study of the gene content of higher organisms, al
forms an integral part of most genome projects, with the objective to identify new genes and targets for
disease control and prevention and to generate mapping probes. Tmgh@nosoma cruzjenome
project, EST sequencing has also been a starting point, and here we report data on the first 797 se-
guences obtained, partly from a CL Brener epimastigote non-normalized library, partly on a normalized
library. Only around 30% of the sequences obtained showed similarity with Genbank and dbEST data-
bases, half of which with sequences already reported.foruzi.
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Generation of expressed sequence tags (ESiflentified in a short time frame and with limited
through partial sequencing of randomly selectetesources. Moreover, tissue specific or life stage
cDNA clones is a process widely used to accelespecific gene expression can be analyzed. In addi-
ate gene identification in genome projects. Thidon, ESTs can be used to tag loci on the chromo-
approach for gene identification has been resposemal map or on genomic libraries and greatly
sible for the rapid growth of public sequence dateenhance physical mapping. However, a number of
bases and now represents more than half of tlleawbacks should be noted, especially when low
sequence records in Genbank (Boguski 1995¢uality or non-normalized libraries are used. A few
Identification of the gene content of an organisnmighly expressed messengers are present in high
through cDNA analysis has many advantages, icopy number in the library, while intermediately
particular the speed, easiness and large scale of thgressed messengers can make up to 50% of the
approach. Especially in the human genome initidibrary. Hence, rare messengers, believed to be the
tive, EST sequencing has yielded data on hundredwst promissing ones in a parasite gene identifi-
of thousands of gene fragments, from a wide vargation project, are hidden like a needle in the hay
ety of tissues. The majority of the genome projectddams et al. 1995, Bonaldo et al. 1996). Through
on more complex organisms devote at least sommandom clone picking and sequencing, one reaches
part of the effort to EST sequencing, such as is thrapidly up to 40% of redundancy with obvious low
case with parasite genome projects. An additionabst effectiveness (Cooke et al. 1996a). Various
advantage to this technically straightforward apapproaches have been tried to minimize this prob-
proach is that potentially interesting new drug tarlem, including elimination of abundant genes iden-
gets, vaccine candidates and new antigens can tifeed through hybridization of clones with specific

probes (Cooke et al. 1996b), normalization of the
cDNA library (Bonaldo et al. 1996), generation of
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similarity analysis using BLASTN, BLASTX or Challenge-L 4xR4400 250MHz server for FASTA
FASTA against the Genbank, EMBL and dbESTimilarity searches. Original chromatograms with-
databases. However, identification of similarityout modifications were also saved.
with a known protein sequence does not necessar- ESTs are being deposited in dbEST. The fol-
ily imply an identical or even similar function lowing accession numbers have already been allo-
(Bairoch 1996). Zhang et al. (1997) reported theated: AA399704-AA399708; AA426656-
identification of EST’s using only 9 nt sequence®\A426705; AA433291-AA433388; AA441733-
for database screening, however, such screeniAg\441781; AA525699-AA525749; AA532113-
was done within the human genome project, whe®A532212; AA532063-AA532112.
avery large number of (EST) sequences are known.

EST's were first generated from human cDNA RESULT? AND DlSCU_SSIO'\_I
libraries (Adams et al. 1991, Boguski, 1995), but EST sequencing on the epimastigote non-nor-
nowadays other organisms, especially parasitédalized library -Ninety clones from the
such asSchistosoma mansgriirypanosoma b. €pimastigote non-normalized library were ran-
rodhesiensel eishmania majoandPlasmodium domly picked and their mean insert size was de-
falciparumare being subjected to gene identificatermined, by restriction digestion, to be around 1
tion by EST sequencing (Chakrabarti et al. 1994b, with a minimum of 0,35 Kb and maximum of
el-Sayed et al. 1995, Franco et al. 1995). Thus, 8s# Kb. In total, 267 clones were successfully se-
a part of the collaborative effort to sequence thguenced using this library, 33% of which resulted
whole genome dF. cruziclone CL Brener, we ini- in @ positive match after FASTA analysis with
tiated the EST sequencing of acruziepimastigote  Genbank/dbEST. Of these, however, 27% and 23%,
cDNA library on an ABI 373A sequencer. Therespectively, represented ribosomal RNA and mi-
single pass sequencing is being performed eithtchondrial sequences. The remainder matched
by Taq dyeprimer Cyc|e Sequencing orT7 dyedeojﬂ(lth histones, tubulln_es, heat shock proteins,
termination on double stranded plasmid DNA. Heréialidases and elongation factors (all around 5%
we present the analysis of the first 797 sequencebthe matches), and ribosomal proteins (13%), as

so far obtained. An additional 95 ESTs were obwell as 12% with a variety of other genes. In sum-
tained in Granada, Spain, by A Gonzalez. mary, 67% of the sequences did not have similar-

ity in the databases, and of the ones that did, 59%

MATERIALS AND METHODS were with genes, previously describedTocruzi

cDNA library constructionr Non-normalized (19.4% of the total). Thus, only 14% of the clones
and normalized libraries were constructed in thgielded a match with the database, and were not
laboratory of Dr Rondinelli and the methods usegreviously described iff. cruzi. The fairly high
in their preparation will be published elsewhere. number of ribosomal RNA sequences in the library

Plasmid DNA preparation Clones were ran- probably reflects the fact that the mRNA prepara-
domly selected from LB agar plates and growtion was purified on oligo-dT cellulose in a single
overnight in 4 ml LB/ampicilin at 37°C until satu- pass, or may indicate that internal priming on poly-
ration. Plasmid DNA was extracted by the alkaA rich stretches in rRNA has occurred.
line lysis method using the Flexiprep kit from  EST sequencing on the epimastigote normalized
Pharmacia. DNA from 90 clones of the non-noriibrary - It was expected that the normalized library,
malized library were double digested with the enfrom which abundant expressed gene sequences
zymes Eco Rl and Hind 11l (New England Biolabs)were removed, would yield better results in relation
to evaluate the mean insert size. to the objectives of gene discovery through ran-

Sequencing The double stranded plasmidsdom sequencing. A total of 530 clones were se-
were sequenced by Taq dyeprimer cycle sequengdenced thus far, using the same strategy as in the
ing or Sequenase dyedeoxi terminator with primease of the non-normalized library. Only 28% of
ers T7 or M13 reverse in one direction (5-end}he sequences showed homology with the nucleotide
accordingly to protocols supplied by the manufacsequence databases, and of these, 48% were already
turer (ABI-Perkin-Elmer) and reactions weredescribed inT. cruzi Ribosomal RNA, mitochon-
loaded on an automated sequencer ABI 373A. Atrial sequences and tubulines are present in less than
the end of each sequencing run, chromatogram$s of the total number of clones, however histone
were visually inspected and sequences with pogenes account for nearly 5%.
readings were discarded while useful ones were The low humber of sequences with homology
edited,i.e., vector sequences were removed anth sequences in the databases, after FASTA analy-
the end of the high quality sequence readings wass, is striking but should not come as a surprise
determined. Sequences were then converted dmce this phenomenon was observed in all eukary-
GCG format, and transferred by ftp to our SGbte genome projects and to a lesser extent in bac-
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teria. We expect to be able to identify a few more McDonald LA, Nguyen DT, Pellegrino SM, Phillips
gene sequences after ORF analysis and protein CA, Ryder SE, Scott JL, Saudek DM, Shirley R,
sequence comparison. One could argue that the Small KV, Spriggs TA, Utterback TR, Weidman JF,
majority of the sequences obtained would consist Li Y. Barthlow R, Bednarik DP, Cao L, Cepeda MA,

, _ Coleman TA, Collins EJ, Dimke D, Feng P, Ferrie
of 5’-untranslated sequences, however, the aver A, Fischer C. Hastings GA, He WW, Hu JS,
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erage distance from the mini-exon to the ATG start  ;m A Kozak DL, Kunsch C, Ji H, Li H, Meissner
codon to be shorter. Moreover, Andersson (per- ps, Olsen H, Raymond L, Wei YF, Wing J, Xu C,
sonal communication) found roughly the same vy GL, Ruben SM, Dillon PJ, Fannon MR, Rosen
value when sequencing ESTs from the 3'-end, and CA, Haseltine WA, Fields C, Fraser CM, Venter JC
also after ORF analysis on genomic sequences de- 1995. Initial assesssment of human gene diversity
rived from a cosmid. This finding reminds us that ~and expression patterns based upon 83 million nucle-
most of the biochemical and regulatory pathways _otides of cDNA sequencalature 377 03-174.

in this parasite are still unrecognized and if we takBairoch A, 1996. Go hunting in sequence databases but
into account its genome size estimation of 0.8-1.0 Watch outfor the trapdrends in Genetics 1225-

427.
x 10° bp (Cano et al. 1995) much more than 6'Oogoguski MS 1995. The turning point in genome research.

genes, as demonstrated to be prese@aacharo- Trends in Biochem Sci 2295296.
myces cereV|S|a(sM_eW_es etal. 1997), are neededzonaldo MF, Lennon G, Soares MB 1996. Normaliza-
to direct the parasite life cycle. tion and subtraction: two approaches to facilitate
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phoglicerate kinase, CDC-2 related protein kinas&€ooke R, Mache R, Hofte H 1996a. EST and genomic
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