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Cloning and analysis of two triosephosphate isomerases ( TIM) cDNA of saprophytic
euglenoid Astasia longa
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Absgtract Astasia longa is a colourless, norphotosynthetic flagelate protist that isphylogeneticaly rdated to E. gra-
cilis, aphotoautotrophic euglenoid. It does not have chlorgplasts but plagtids. Itsplagtid genome haslost most photosyn-
thetic reated genes, and isonly hdf in dze of the chloroplast genomeof E. gracilis. In this study, two cDNAs, enr
ooding the isoenzymes of triose phogphate isomerases (TIM) , were cloned and sequenced from A. longa by 3-RACE
and 5-RACE. Both of them have a polyA sequence in the 3 termind and a $liced leader sequence (9.-sequence,
which is a halmark of englenoids matured mRNA) in the 5 terminad. These means we have got two complete cDNA
(mRNA) sequences. The two sequences are different in length, oneis 857 bp and the other 1 273 bp (both without
polyA sequence) . Sequence alignment showed that the two deduced amino acid sxjuences were dosdy homologous to
known TIMsfrom other pecies (for example, to Arabidopsis thaliana cytoplasmic TIM , amino acid identities are 61 %
and 55 %, regectively) , and had the common active ste amino acids and i nportant sequence motif s which are conserved
in other known TIMs. All of theseproved that the two sequences are cDNAsof two TIM isoenzymes. Comparion of the
two deduced amino acid sequences indicated that one of them has alonger N-terminal. Anaysesof the longer N-termina
sequence by Sgna P, ChloroP and DA S showed that it contained a sgna peptide, atranst peptide and two hydrophobic
domains, which resembled the bipartite leader sequence structure of chlorgplast proteins encoded by nuclear genesin E.

gracilis. Thus, the TIM with the bipartite leader sequence must target to plagtids, andisaplagid TIM (pTIM) , and
the other TIM without a leader sequence must target to cytoplasm, and is a cytoplasmic TIM (cTIM). According to
these, wearguethat theplasidof A. longa might not just bed chloroplast vestige” but afunctiona organelle related to
TIM at leagt [ Acta Zoologica Sinica 50 (3) : 414 - 419, 2004].
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Fig.- 1 Partial results of TIMs segquencesalignment between A. longa TIMsand the othersreported TIMs

The conserved resdues, strongly smilar resduces, weakly smilar resduces and active-dte resdues of TIM are indicated by asterisk
( *), two dots (:) , onedot (.) and aasterisk rounded by apane (A) , respectively. The potentia cleavage stesof sgna peptid and

plagtid trandt peptid of A.

longa pTIM areindicated by arrows. The hydrophobic domains are labded below the sequences with unde

lines. cTIM, ¢pTIM, pTIM and gTIM are the abbreviationsfor cytoplasmic TIM , chloroplag TIM , plastid TIM and glycosome TIM

regectively.

Alo: Astasia longa. Ath: Arabidopsis thaliana. Thr: Trypanosoma brucei. Hsa: Homo sapiens. Cd: Candida albicans.
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Fig. 2 Comparison between presequencesof A. longa pTIM (pTIMAI) and sveral E. gracilis nuclear-encoded chloroplast pro-
teins

Postively charged, negatively charged and hydroxylated amino acids areindicated by* +” ,“ -" and* 0" , regectivdy. Hydrophobic
domains are in bold type and underlined. Presequence abbreviations and accesson numbers are asfdlows: Fbal, Fructose-l, 6bis
phosphate ddolase (X89786) ; Lhcpll, light-harvesting complex protein I (U03392) ; Hmbs, hysroxymethylbilane synthase
(X15743) ; IF3CHL , chloroplagt initiation factor 3 (P36177) .
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