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Genome sequence and comparative
analysis of the model rodent malaria
parasite Plasmodium yoelii yoelii
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Species of malaria parasite that infect rodents have long been used as models for malaria disease research. Here we report the
whole-genome shotgun sequence of one species, Plasmodium yoelii yoelii, and comparative studies with the genome of the human
malaria parasite Plasmodium falciparum clone 3D7. A synteny map of 2,212 P. y. yoelii contiguous DNA sequences (contigs)
aligned to 14 P. falciparum chromosomes reveals marked conservation of gene synteny within the body of each chromosome. Of
about 5,300 P. falciparum genes, more than 3,300 P. y. yoelii orthologues of predominantly metabolic function were identified. Over
800 copies of a variant antigen gene located in subtelomeric regions were found. This is the first genome sequence of a model
eukaryotic parasite, and it provides insight into the use of such systems in the modelling of Plasmodium biology and disease.

For decades, the laboratory mouse has provided an alternative
platform for infectious disease research where the pathogen under
study is intractable to routine laboratory manipulation. Experimen-
tal study of the human malaria parasite Plasmodium falciparum is
particularly problematic as the complete life cycle cannot be main-
tained in vitro. Four species of rodent malaria (Plasmodium yoelii,
Plasmodium berghei, Plasmodium chabaudi and Plasmodium
vinckei) isolated from wild thicket rats in Africa have been adapted
to grow in laboratory rodents'. These species reproduce many of the
biological characteristics of the human malaria parasite. Many of
the experimental procedures refined for use with P. falciparum were
initially developed for rodent malaria species, a prime example
being stable genetic transformation®. Thus rodent models of malaria
have been used widely and successfully to complement research on
P. falciparum.

With the advent of the P. falciparum Genome Sequencing Project,
undertaken by an international consortium of genome sequencing
centres and malaria researchers, a series of initiatives has begun to
generate substantial genome information from additional Plasmo-
dium species’. We describe here the genome sequence of the rodent
malaria parasite P. y. yoelii to fivefold genome coverage. We show
that this partial genome sequencing approach, although limited in
its application to the study of genome structure, has proved to be an
effective means of gene discovery and of jump-starting experimen-
tal studies in a model Plasmodium species. Furthermore, we show
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that despite the considerable divergence between the P. y. yoelii and
P. falciparum genomes, sequencing and annotation of the former
can substantially improve the accuracy and efficiency of annotation
of the latter.

Plasmodium yoelii yoelii genome sequencing and annotation

We applied the whole-genome shotgun (WGS) sequencing
approach, used successfully to sequence and assemble the first
large eukaryotic genome*, to achieve fivefold sequence coverage of
the genome of a clone of the 17XNL line of P. y. yoelii (Table 1). This
level of coverage is expected to comprise 99% of the genome’
assuming random library representation. As with P. falciparum,
the genomes of rodent malaria parasites are highly (A + T)-rich®,
which adversely affects DNA stability in plasmid libraries. Conse-
quently, all ~220,000 reads were produced from clones originating

Table 1 Plasmodium yoelii yoelii genome coverage statistics

Data Component Value
Genome No. of contigs 5,687
Mean contig size (kb) 3.6
Max. contig size (kb) 51.5
Cumulative contig length (Mb) 23.1
No. of singletons 11,732
No. of groups 2,906
Max. group size (kb) 69.8
Cumulative group size (Mb) 21.6
Transcriptome No. of ESTs 13,080
Average length (nucleotides) 497
Proteome No. of gametocyte peptides 1,413
No. of sporozoite peptides 677
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from small (2-3 kilobases (kb)) insert libraries. Contigs were
assembled using TIGR Assembler’. Contaminating mouse
sequences, identified through similarity searches and found to
comprise 10% of the total sequence data, were excluded from the
analyses. Approximately three-quarters of the contigs could be
placed into 2,906 ‘groups’, each group consisting of two or more
contigs known to be linked through paired reads as determined by
Grouper software’. This produced an average group size of 7.4 kb,
approximately 4 kb more than the average contig size. This group
size is small compared with the group data produced by other
partial eukaryotic genome projects, where extensive use of large
insert (linking) libraries has enabled the construction of ordered
and orientated ‘scaffolds’, and emphasizes the use of such linking
libraries in partial genome projects. The genome size of P. y. yoelii is
estimated to be 23 megabases (Mb), in agreement with karyotype
data’.

Expression data from the P. y. yoelii transcriptome and proteome
were generated to aid in gene identification and annotation of the
contigs (Table 1). A total of 13,080 expressed sequence tag (EST)
sequences generated from clones of an asexual blood-stage P. y.
yoelii complementary DNA library'’, in combination with other P.
yoelii ESTs and transcript sequences available from public databases,
were assembled and used to compile a gene index'' of expressed P. y.
yoelii sequences (http://www.tigr.org/tdb/tgi/pygi/). For protein
expression data, multidimensional protein identification technol-
ogy (MudPIT), which combines high-resolution liquid chromatog-
raphy with tandem mass spectrometry and database searching, was
applied to the gametocyte and salivary gland sporozoite proteomes
of P. y. yoelii. A total of 1,413 gametocyte and 677 sporozoite
peptides were recorded and used for the purposes of gene
annotation.

We used two gene-finding programs, GlimmerMExon and
Phat", to predict coding regions in P. y. yoelii. GlimmerMExon is
based on the eukaryotic gene finder GlimmerM", with modifi-
cations developed for analysing the short fragments of DNA that
result from partial shotgun sequencing. Gene models based on
GlimmerMExon and Phat predictions were refined using Combi-

Table 2 Comparison of genome features of P. falciparum and P. y. yoelii

Feature P. y. yoelii P. falciparum
Size (Mb) 23.1 22.9
No. of chromosomes 14 14
No. of gaps 5,812 93
Coverage* 5 14.5
(G + C) content (%) 22.6 19.4
No. of genest 5,878 5,268
Mean gene length (bp) 1,298 2,283
Gene density (bp per gene) 2,566 4,338
Per cent coding 50.6 52.6
Genes with introns (%) 54.2 53.9
Genes with ESTs (%) 48.9 491
Gene products detected by proteomics (%) 18.2 51.8
Exons

Mean no. per gene 2.0 2.4

(G + C) content (%) 24.8 238.7

Mean length (bp) 641 949
Introns

(G + C) content (%) 211 13.5

Mean length (bp) 209 179

Total length (bp) 1,687,689 1,323,509
Intergenic regions

(G + C) content (%) 20.7 13.6

Mean length (bp) 859 1,694
RNAs

No. of tRNA genest 39 43

No. of 5S rRNA genes 3 3

No. of 5.8S, 18S and 28S rRNA units 4 7
Mitochondrial genome

(G + C) content (%) 31 31
Apicoplast genome

(G + C) content (%) 15 14

*Average number of sequence reads per nucleotide.
1 Total number of full-length genes.
1 The smaller number reflect the partial nature of the P. y. yoelii genome data.
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ner. Annotation of predicted gene models used TIGR’s fully auto-
mated Eukaryotic Genome Control suite of programs. Gene finding
and subsequent annotation were limited to 2,960 contigs (each of
which is over 2 kb in size), a subset of sequences that contains more
than 20 Mb of the genome. A total of 5,878 complete genes and
1,952 partial genes (defined as genes lacking either an annotated
start or stop codon) can be predicted from the nuclear genome data.

Comparative genome analysis

A comparison of several genome features of P. falciparum and P. y.
yoelii is shown in Table 2, demonstrating that many similarities exist
between the genomes. Besides the similarly extreme (G + C)
compositions, both genomes contain a comparable number of
predicted full-length genes, with the higher figure in P. y. yoelii
due to an extremely high copy number of variant antigen genes (see
below). Where differences between the genomes do exist, such as the
(G + C) content of the coding portion of the genomes, incomplete-
ness of the P. y. yoelii genome data, with the associated problems of
accurate gene finding in both species, is likely to be a confounding
factor. As an indication of this problem, analysis of P. y. yoelii
proteomic data identified 83 regions of the genome apparently
expressed during sporozoite and/or gametocyte stages but not
assigned to a P. y. yoelii gene model (data not shown). Many of
these peptide hits appear sufficiently close to a model as to indicate a
fault with gene boundary prediction rather than a lack of gene
prediction per se. However, as with the gene model prediction in P.
falciparum, the gene models of P. y. yoelii should be considered
preliminary and under revision.

Identifying orthologues of P. falciparum vaccine candidate pro-
teins and proteins that are either targets of antimalarial drugs or
involved in antimalarial drug resistance mechanisms is a primary
goal of model malaria parasite genomics. Using BLASTP'* with a
cutoff E value of 10~ '* and no low-complexity filtering, 3,310 bi-
directional orthologues (defined as genes related to each other
through vertical evolutionary descent) can be identified in the full
protein complement of P. falciparum (5,268 proteins) and the
protein complement of P. y. yoelii translated from complete gene
models (5,878 proteins). A list of vaccine candidate orthologues and
orthologues of genes involved in antimalarial drug interactions
identified from among the 3,310 orthologues and from additional
BLAST analyses is shown in Table 3. Those genes that are not
identifiable may either be absent from the partial genome data, or
represent genes that have been lost or diverged sufficiently that they
are undetectable through similarity searching.

Many of the candidate vaccine antigens under study in P.
falciparum can be identified in P. y. yoelii, including orthologues
of several asexual blood-stage antigens known to elicit immune
responses in individuals exposed to natural infection (MSPI,
AMA1, RAP1, RAP2). As immunity to P. falciparum blood-stage
infection can be transferred by immune sera, identification of the
targets of potentially protective antibody responses after natural
infection can provide information beneficial to the selection of
candidate antigens for malaria vaccines. We found several ortho-
logues of known P. falciparum transmission-blocking candidates;
in particular, members of the P48/45 gene family identified
previously'® were confirmed.

We identified several P. y. yoelii orthologues of P. falciparum
biochemical pathway components under study as targets for drug
design (Table 3), most notably: (1) the 1-deoxy-D-xylulose 5-
phosphate reductoisomerase (DOXPR) gene whose product is
inhibited by fosmidomycin in P. falciparum in vitro cultures and
mice infected with P. vinckei'®; (2) enoyl-acyl carrier protein (ACP)
reductase (FABI) whose product is inhibited by triclosan in P.
falciparum in vitro cultures and mice infected with P. berghei'’;
and (3) a gene encoding farnesyl transferase (FTASE), which is
inhibited in cultures of P. falciparum treated with custom-designed
peptidomimetics'®. The rodent models of malaria have proved
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Table 3 P. y. yoelii orthologues of P. falciparum candidate vaccine and drug interaction genes

P. falciparum gene Pf chromosome ST location* Pf locus Py locus
Candidate vaccine antigens

Ring-infected erythrocytic surface antigen 1, resa? 1 Yes PFAO110w Not identified
Merozoite surface protein 4, msp4 2 No PFB0310c PY07543t
Merozoite surface protein 5, msp5 2 No PFB0305¢c PY07543t
Liver stage antigen 3, /sa3 2 No PFB0915w Not identified
Merozoite surface protein 2, Isa3 2 No PFB0O300c Not identified
Transmission-blocking target antigen 230, Pfs230 2 No PFB0405w PY03856
Circumsporozoite protein, csp 3 No MAL3P2.11 PY03168
Rhoptry-associated protein 2, rap2 5 Yes PFEO080c PY03918
Sporozoite surface antigen, starp 7 Yes PFO7_0006 Not identified
Morozoite surface protein 1, msp1 9 No PFI1475w PY05748
Liver stage antigen 1, Isa 10 No PF10_0356 Not identified
Merozoite surface protein 3, msp3 10 No PF10_0345 Not identified
Glutamate-rich protein, glurp 10 No PF10_0344 Not identified
Ookinete surface protein 25, Pfs25 10 No PF10_03083 PY00523
Ookinete surface protein 28, Pfs28 10 No PF10_0302 PY00522
Erythrocyte membrane-associated 332 antigen, P332 1 No PF11_0507 PY06496
Apical membrane antigen 1, ama? 1 No PF11_0344 PY01581
Exported protein 1, exp1 1 No PF11_0224 Not identified
Surface sporozoite protein 2, ssp2 13 No PF13_0201 PY03052
Sexual-stage-specific surface antigen 48/45, Pfs48/45 13 No PF13_0247 PY04207
Rhoptry-associated protein 1, rap1 14 Yes PF14_0637 PY00622
Candidate drug interaction genes

Dihydrofolate reductase, dhfr 4 No PFD0O830w PY04370
Multidrug resistance protein 1, pfmdr1 5 No PFE1150w PY00245
Translationally controlled tumour protein, tctp 5 No PFE0545¢ PY04896
Farnesyl transferase, ftase 5 No PFE0970w PY06214
Enoyl-acyl carrier reductase, fabi 6 No MAL6P1.275 PY03846
Dihydro-protate dehydrogenase, dhod 6 No MAL6P1.36 PY02580
Chloroquine-resistance transporter, pfcrt 7 No MAL7P1.27 PY05061
Dihydropteroate synthase, dhps 8 No PF08_0095 PY02226
Lactate dehydrogenase, ldh 13 No PF13_0141 PY03885
DOXP reductoisomerase, doxpr 14 No PF14_0641 PY05578

Afull listing of all orthologues can be found as Table A in the Supplementary Information. Pf, P. falciparum; Py, P. y. yoelii.
*ST, subtelomeric. Defined as >75% of the distance from the centre to the end of the P. falciparum chromosome.
THomologue of P. falciparum msp4 and msp5 genes found as a single gene msp4/5 in P. y. yoelii and other rodent malaria species®.

invaluable both for the study of potency of new antimalarial
compounds in vivo, and for the elucidation of mechanisms of
antimalarial drug resistance.

We applied the Gene Ontology (GO) gene classification system'?,
which uses a controlled vocabulary to describe genes and their
function, to indicate which classes of gene among the 3,310
orthologues might differ in number between P. falciparum and P.
. yoelii (Fig. 1). A similar proportion of proteins were identified for
most of the GO classes between the two species, with the caveat that
fewer total numbers of proteins were identified in P. y. yoelii owing
to the partial nature of the genome data for this species. However,
proteins allocated to the physiological processes, cell invasion and
adhesion, and cell communication categories were significantly
reduced in P. y. yoelii. These classes contain members of three
multigene families whose genes are found predominantly in the
subtelomeric regions of P. falciparum chromosomes: PfEMP1, the
protein product of the var gene family known to be involved in
antigenic variation, cyto-adherence and rosetting, and rifins and
stevors, which are clonally variant proteins possibly involved in
antigenic variation and evasion of immune responses (reviewed in
ref. 20). Apparently, P. falciparum has generated species-specific,
subtelomeric genes involved in host cell invasion, adhesion and
antigenic variation, homologues of which are not found in the P. y.
yoelii genome.

Gene families of unique interest in the P. y. yoelii genome

The largest family of genes identified in the P. y. yoelii genome is the
yir gene family, homologues of the vir multigene family recently
described in the human malaria parasite Plasmodium vivax®' and in
other species of rodent malaria®. In P. vivax, an estimated 600—
1,000 copies of the subtelomerically located vir gene encode
proteins that are immunovariant in natural infections, indicating
a possible functional role in antigenic variation and immune
evasion. Within the P. y. yoelii genome data, 838 yir genes (693
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full genes and 145 partial genes) are present (Table 4; see also
Supplementary Figs A and B). Almost 75% of the annotated contigs
identified as containing subtelomeric sequences (see below) contain
yir genes, many arranged in a head-to-tail fashion. Expression data
indicate that yir genes are expressed during sporozoite, gametocyte
and erythrocytic stages of the parasite, similar to the expression
pattern seen with P. falciparum var and rif genes™. Preliminary

1,200
» 1,000
£
[}
< 800
a
k) 600
2
[ 400
=}
b4
200
0
2 ) N 3 N )
RS -\\e’\(\ & Qo(‘ S PR
@ O o Q) P & & g
N 0 @ © o S &
X <O X ( OQ N O O N
N & & A ¢ O A @
@f»@@ NP AN &
\ O S & 4 C A\
3 & &L Yy &
© 5© & QQ}\ N
\Q (}0 *Q{b (\\\’-’ OQ\
A\
? S N
e

Figure 1 Functional classification comparison between P. falciparum and P. y. yoelii
proteins. We compared the GO terms of proteins assigned to ‘biological process’ for the
orthologous genes identified between the two species. The process group contains 3,041
P. falciparum annotations (filled bars), and 2,161 reciprocal annotations are shown for
P. y. yoelii (open bars). Ten GO classes with similar numbers of P. falciparum and P. .
yoelii proteins in each are assigned as ‘miscellaneous’; that is, cell cycle, external
stimulus response, stress response, signal transduction, homeostasis, developmental
processes, cell proliferation, membrane fusion, death, cell motility.
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Table 4 Paralogous gene families in P. y. yoelii

Gene family No. Name HMM ID Location in Py Py expression* Pflocus TM/SPt
yirlbir(cir 838 Variant antigen family TIGRO1590 Subtelomeric Gmt, spz, bs None P/A
235kDa 14 Reticulocyte binding family TIGRO1612 Subtelomeric Gmt, spz, bs PFDO110w, MAL13P1.176, P/A
PF13_0198, PFL2520w,
PFDO110w
pyst-a 168 Hypothetical TIGRO1599 Subtelomeric Gmt, spz PF14_0604 A/A
pyst-b 57 Hypothetical TIGRO1597 Subtelomeric Bs None P/A
pyst-c 21 Hypothetical TIGRO1601, TIGRO1604 Subtelomeric Bs None P/P
pyst-d 17 Hypothetical TIGRO1605 Subtelomeric Gmt None P/P
etramp " Early transcribed TIGRO1495 Subtelomeric Gmt, spz, bs PF13_0012, PF14_0016, P/P
membrane protein family PF11_0040, PFB0O120w,
PF10_0323, MAL12P1.387,
PF11_0039, PFL1095c,
PF10_0019, PF1745c,
PFE1590w, PF10_0164,
MALS8P1.6, PFAO195w,
PFLO0B5w, PF14_0729
pst-a 12 Hydrolase family TIGRO1607 Subtelomeric Gmt, spz PFL2530w, PF10_0379, A/A
PF14_0738, PF14_0017,
PF14_0737, PFI800w,
PFI1775w, PFO7_0040,
PFO7_0005, PFA0120c
rhoph1/clag 2 Rhoptry H1/ cyto-adherence- PF03805 Subtelomeric Gmt, bs PFC0110w, PFCO120w, AP

linked asexual gene family

PFI1730w, PFI1710w,
PFB0935w

*Found in, but not limited to: gmt, gametocyte life stage; spz, sporozoite life stage; bs, asexual blood stage.
1TM, transmembrane domain; SP, signal peptide; P, predicted; A, absent. TM and SP predictions were identical for P. falciparum and P. y. yoeliimembers of the same gene family. (See ref. 30 for details

regarding TM and SP prediction algorithms.)

results using antibodies developed against the conserved regions of
the protein have confirmed protein localization at the surface of the
infected red blood cell (D.A.C. et al., manuscript in preparation).
The number of gene copies in the P. y. yoelii genome, the localization
and stage-specific expression of gene members, as well as the
existence of homologues in other Plasmodium species, make this
gene family a prime target for the study of mechanisms of immune
evasion.

A maximum of 14 members of the Py235 multigene family can be
identified among the P. y. yoelii protein data (Table 4). This family
expresses proteins that localize to rhoptries (organelles that contain
proteins involved in parasite recognition and invasion of host red
blood cells). Py235 genes exhibit a newly discovered form of clonal
antigenic variation, whereby each individual merozoite derived
from a single parent schizont has the propensity to express a
different Py235 protein®*. Closely related homologues of the
Py235 gene family have been found in other rodent malaria species,
and more distantly related homologues have been found in P.
vivax™® and P. falciparum®. The gene copy number identified in
the current data set is less than has been predicted in other P. y. yoelii
lines (30-50 per genome). This could reflect real differences in copy
number between lines, but more probably suggests an error in the
original estimate or misassembly of extremely closely related
sequences. Almost all of the Py235 genes are found on contigs
identified as subtelomeric in the P. y. yoelii genome (see Supplemen-
tary Fig. C).

Four further paralogous gene families, pyst-a to -d, are specific to
P. y. yoelii (Table 4). The pyst-a family deserves mention, as it is
homologous to a P. chabaudi glutamate-rich protein®” and to a
single hypothetical gene on P. falciparum chromosome 14,
suggesting expansion of this family in the rodent malaria species
from a common ancestral Plasmodium gene. Two paralogous gene
families containing multiple members are homologous to multi-
gene families identified in P. falciparum. Gene members of one
family, etramp (early transcribed membrane protein), have pre-
viously been identified in P. falciparum® and in P. chabaudi where a
single member has been identified and localized to the parasito-
phorous vacuole membrane®.

Telomeres and chromosomal exchange in subtelomeric regions
The telomeric repeat in P. y. yoelii is AACCCTG, which differs from
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the P. falciparum telomeric repeat AACCCTA by one nucleotide. A
total of 71 contigs were found to contain telomeric repeat sequences
arranged in tandem, with the largest array consisting of 186 copies.
The P. y. yoelii subtelomeric chromosomal regions show little repeat
structure compared with those of P. falciparum. A survey of tandem
repeats in the entire genome found only a few in the telomeric or
subtelomeric regions, specifically a 15 base pair (bp) (45 copies) and
a 31-bp (up to 10 copies), both of which were found on multiple
contigs, and a 36-bp repeat that occurred on one contig. No repeat
element that corresponds to Rep20, a highly variable 21-bp unit that
spans up to 22kb in P. falciparum telomeres, was found.

The telomeric and subtelomeric regions of P. y. yoelii contigs
show extensive large-scale similarity, indicating that these regions
undergo chromosomal exchange similar to that reported for P.
falciparum (see ref. 30). The longest subtelomeric contig is approxi-
mately 27kb (see Supplementary Fig. C) and is homologous to
other subtelomeric contigs across its entire length, indicating that
the region of chromosomal exchange extends at least this distance
into the subtelomeres. Recent data have shown that clustering of
telomeres at the nuclear periphery in asexual and sexual stage P
falciparum parasites may promote sequence exchange between
members of subtelomeric virulence genes on heterologous chromo-
somes, resulting in diversification of antigenic and adhesive pheno-
types (see ref. 31 for review). The suggestion of extensive
chromosome exchange in P. y. yoelii indicates that a similar system
for generating antigenic diversity of the yir, Py235 and other gene
families located within subtelomeric regions may exist.

A genome-wide synteny map

The Plasmodium lineage is estimated to have arisen some 100-180
million years ago®, and species of the parasite are known to infect
birds, mammals and reptiles™. On the basis of the analysis of small
subunit (SSU) ribosomal RNA sequences, the closest relative to P.
falciparum is Plasmodium reichenowi, a parasite of chimpanzees,
with the rodent malaria species forming a distinct clade®*. Early
gene mapping studies have shown that regions of gene synteny exist
between species of rodent malaria® and between human malaria
species®™”, despite extensive chromosome size polymorphisms
between homologous chromosomes®. This level of gene synteny
seems to decrease as the phylogenetic distance between Plasmodium
species increases™. Before the Plasmodium genome sequencing
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projects, the degree to which conservation of synteny extended
across Plasmodium genomes was not fully apparent.

Using the P. falciparum and P. y. yoelii genome data, we have
constructed a genome-wide syntenic map between the species. To
avoid confounding factors inherent in DNA-based analyses of
(A + T)-rich genomes, we first calculated the protein similarity
between all possible protein-coding regions in both data sets using
MUMmer™. Sensitivity was ensured through the use of a minimum
word match length of five amino acids chosen to identify seed
maximal unique matches (MUMs). By comparison, the recent
human-mouse synteny analysis used a match length of 11 (ref. 8).
Using this method, which is independent of gene prediction data,
2,212 sequences could be aligned (tiled) to P. falciparum chromo-
somes, representing a cumulative length of 16.4 Mb of sequence, or
over 70% of the P. y. yoelii genome (see Supplementary Table C).
The per cent of each P. falciparum chromosome covered with P. y.
yoelii matches varies from 12% (chromosome 4) to 22% (chromo-
somes 1 and 14), with an average of about 18%. The spatial
arrangement of the tiling paths (see Fig. 1 in ref. 30) confirms
previous suggestions’ that most of the conserved matches are found
within the body of Plasmodium chromosomes, and confirms the
absence of var, rif and stevor homologues in the P. y. yoelii genome.

Although the tiling paths indicate the degree of conservation of
gene order between P. falciparum and P. y. yoelii, longer stretches of
contiguous P. y. yoelii sequence are necessary to examine this feature
in depth. Accordingly, we carried out linkage of many P. y. yoelii
assemblies adjacent to each other along the tiling paths. First, 1,050
adjacent contigs were linked on the basis of paired reads as
determined by Grouper software. Second, P. y. yoelii ESTs were
aligned to the tiling paths, and those found to overlap sequences
adjacent in the tiling path were used as evidence to link a further 236
P. y. yoelii sequences. Third, amplification of the sequence between
adjacent contigs in the tiling paths linked a further 817 assemblies.
Linkage of P. y. yoelii sequences by these methods resulted in the
formation of 457 syntenic groups from 2,212 original contigs,
ranging in length from a few kilobases to more than 800 kb. Syntenic
groups were assigned to a P. y. yoelii chromosome where possible
through the use of a partial physical map°®. Thus, long contiguous
sections of the P. y. yoelii genome with accompanying P. y. yoelii
chromosomal location can be assigned to each P. falciparum
chromosome (see Fig. 1 in ref. 30). The degree of conservation of
gene order between the species was examined using ordered and
orientated syntenic groups and Position Effect software. Of 4,300 P.
y. yoelii genes within the syntenic groups, 3,145 (73%) were found to
match a region of P. falciparum in conserved order.

One section of the syntenic map between P. falciparum and P. y.
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Figure 2 Conservation of gene synteny between P. y. yoelii chromosome 5 and P.
falciparum chromosomes 4 and 10. Physical marker data used to confirm contig order in
the tiling path of P. y. yoelii chromosome 5 are shown above the contigs (open boxes).
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yoelii in particular—associated with P. falciparum chromosomes 4
and 10 and P. y. yoelii chromosome 5—provides a detailed snapshot
of synteny between the species. Chromosome 5 of P. y. yoelii has
received particular attention owing to the localization of a number
of sexual-stage-specific genes to it*', and because truncated versions
of the chromosome are found in lines of the rodent malaria parasite
P. berghei, which is defective in gametocytogenesis*>. Genomic
resources available for P. berghei chromosome 5 include chromo-
some markers and long-range restriction maps*'. Exploiting the
high level of synteny of rodent malaria parasite chromosomes’,
these tools were applied in combination with further mapping
studies to close the syntenic map of chromosome 5 of P. y. yoelii
(Fig. 2).

Approximately 0.8 Mb of P. y. yoelii chromosome 5 (estimated
total length of 1.5Mb) could be linked into one group that is
syntenic to P. falciparum chromosome 10 and P. falciparum
chromosome 4. From a total of 243 genes predicted in the syntenic
region of P. falciparum chromosome 10, and 34 genes predicted in
the syntenic region of chromosome 4, 171 (70%) and 22 (65%) of
these, respectively, have homologues along P. y. yoelii chromosome 5
that appear in the same order. Pairs of homologous genes that map
to regions of conserved synteny between P. y. yoelii and P. falciparum
are probably orthologues, confirmed by the finding that most of
these homologous pairs are also reciprocal best matches between the
P. falciparum and P. y. yoelii proteins. Genes in the synteny gap on
chromosome 10 (Fig. 2) include a glutamate-rich protein, S antigen,
MSP3, MSP6 and liver stage antigen 1, several of which are prime
vaccine antigen candidates in P. falciparum. Genes in the synteny
gap on chromosome 4 include four var and two rif genes, which
make up one of the four internal clusters of var/rif genes found in P.
falciparum (see ref. 30). A series of uncharacterized hypothetical
genes occur on the contigs that overlap these regions in P. y. yoelii.

An intriguing finding from the study of chromosome 5 has been
the analysis of the syntenic break point between P. falciparum
chromosomes 4 and 10. The final P. y. yoelii contig in the tiling
path with significant synteny to P. falciparum chromosome 10 also
contains the external transcribed sequence (ETS) of the SSU rRNA
C unit. The synteny resumes on P. falciparum chromosome 4 in a
P. y. yoelii contig that also contains the ETS of the large subunit
(LSU) of the same rRNA unit. (No rRNA unit sequences are located
on P. falciparum chromosomes 4 and 10; matches to contigs
containing these genes occur in coding regions of other genes.)
Both P. y. yoelii contigs are linked to each other through a third
contig that contains the remaining elements (SSU, 5.8S, LSU, and
internal transcribed sequences 1 and 2) of the complete rRNA unit
(Fig. 2). Thus it seems that the break in synteny between Plasmo-

2
Il tubulin

P. y. yoelii
chromosome 5

1.5 Mb 0.89 Mb 1.1 Mb

P. falciparum chromosome 4

Each coloured line represents a pair of orthologous genes present in the two species
shown anchored to its respective location in the two genomes. Contigs containing the P. y.
yoelii rRNA unit are shown as filled boxes.
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boxes represent gene models that were refined; red boxes represent unaltered gene
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dium chromosomes has occurred within a single rRNA unit, a
phenomenon first reported in prokaryotes®. Six rRNA units reside
as individual operons on P. falciparum chromosomes 1, 5, 7, 8, 11
and 13 respectively (ref. 30), in contrast to rodent malaria species
that have four*. Intriguingly, breaks in the synteny between P. y.
yoelii and P. falciparum can be mapped to almost all rRNA unit loci
on the P. falciparum chromosomes (see Fig. 1 of ref. 30). A full
analysis of this potential phenomenon is outside the scope of this
study, but these results provide preliminary evidence for one
possible mechanism underlying synteny breakage that may have
occurred during evolution of the Plasmodium genus—that of
chromosome breakage and recombination at sites of rRNA units.

Comparative alignment of syntenic regions

Recent comparative studies have revealed that the fine detail of short
stretches of the rodent and human malaria parasite genomes is
remarkably conserved®, and that such comparisons are useful for
gene prediction and evolutionary studies. Accordingly, we used a
comparison of the longest assembly of P. y. yoelii (MALPY00395,
51.3kb) and its syntenic region in P. falciparum (chromosome 7, at
coordinates 1,131-1,183kb) as a case study for a preliminary
evolutionary analysis of the two genomes. Gene prediction pro-
grams run against these two regions identified 11 genes in the
syntenic region of both species (Fig. 3), eight of which are ortho-
logous gene pairs (genes 1, 3-8 and 10). The structures of two
additional gene pairs (genes 2a/b and 9) were refined through
manual curation of erroneous gene boundaries. Three hypothetical
genes, two in P. falciparum and one in P. y. yoelii, had no discernible
orthologue in the other species; the presence of multiple stop
codons in these areas suggests that the genes may have become
pseudogenes. A global alignment at the DNA level of the syntenic
region (Fig. 3) reveals the similarity between species in intergenic
regions to be almost negligible, as mirrored in similar syntenic
comparisons of mouse and human®®*’. Moreover, the mutation
saturation observed in intergenic regions suggests that ‘phylogenetic
footprinting’ can be used to identify conserved motifs between
species that may be involved in gene regulation.

In contrast to intergenic regions, the similarity between species in
coding regions is relatively high. The average number of non-
synonymous substitutions per non-synonymous site, dy, between
the two species is 26% (*12%). Synonymous sites, d s, are saturated
(average dg > 1), which supports the lack of similarity observed
within intergenic regions. These values are considerably higher than
those reported for human-rodent comparisons, which are approxi-
mately 7.5% and 45% for non-synonymous and synonymous
substitutions, respectively*’. The cause of such apparent disparities
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MUMmer matches between the two species are represented as thick blue lines. For the
ten orthologous gene pairs, synonymous mutations per synonymous site (d's, open bars)
and non-synonymous mutations per non-synonymous site (¢, filled bars) were estimated
and plotted.

remains unknown, but may be a consequence of extreme genome
composition or the short generation time of the parasite.

Rodent malaria species as models for P. falciparum biology

The usefulness of rodent malaria species as models for the study of P.
falciparum is controversial. It is apparent that rodent models are the
first port of call when preliminary in vivo evidence of antimalarial
drug efficacy, immune response to vaccine candidates, and life-cycle
adaptations in the face of drug or vaccine challenge are required.
Different species of malaria parasite have developed different
mechanisms of resistance to the antimalarial drug chloroquine,
despite a similar mode of action of the drug (reviewed in ref. 49). It
seems that mechanisms developed by the parasite to evade an
inhospitable environment, whether caused by antimalarial drugs
or the host immune system, may differ widely from species to
species. A model involving evolution of different genes in Plasmo-
dium species as a response to different host environments is
consistent with the comparison of the P. falciparum and P. y. yoelii
genomes presented here; conservation of synteny between the two
species is high in regions of housekeeping genes, but not in regions
where genes involved in antigenic variation and evasion of the host
immune system are located. On the one hand, this can be inter-
preted as a blow to the systematic identification of all orthologues of
antigen genes between P. falciparum and P. y. yoelii that could be
used in the design of a malaria vaccine. On the other hand, a picture
is emerging of selecting a model malaria species based on the
complement of genes that best fit the phenotypic trait under
study. Thus the presence of homologues of the yir family may
make P. y. yoelii an attractive model for studying antigenic variation
in P. vivax. Furthermore, identification of orthologues in the
genomes of relatively distant rodent and human malaria parasites
will facilitate finding orthologues in other model malaria species,
for example monkey models of malaria such as Plasmodium
knowlesi. O

Methods

Genome and EST sequencing

Plasmodium yoelii yoelii 17XNL line®, selected from an isolate taken from the blood of a
wild-caught thicket rat in the Central African Republic”, is a non-lethal strain with a
preference for development in reticulocytes. Clone 1.1 was obtained through serial
dilution of sporozoites. Parasites were grown in laboratory mice no more than three blood
passages from mosquito passage to limit chromosome instability, collected by
exsanguination into heparin, and host mouse leukocytes were removed by filtration. Small
insert libraries (average insert size 1.6 kb) were constructed in pUC-derived vectors after
nebulization of genomic DNA. DNA sequencing of plasmid ends used ABI Big Dye
terminator chemistry on ABI3700 sequencing machines. A total of 222,716 sequences
(82% success rate), averaging 662 nucleotides in length, were assembled using TIGR
Assembler’”. BLASTN of the P. y. yoelii contigs and singletons against the complete set of
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Celera mouse contigs®, using a cutoff of 90% identity over 100 nucleotides, identified
contaminating mouse sequences that were subsequently removed. Contigs were assigned
to groups using Grouper™. Each contig was assigned an identifier in the format
‘MALPY00001".

Proteomic analysis

MudPIT technology and methods were as described in ref. 23. Sporozoites of P. y. yoelii
were dissected from infected Anopheles stephensi mosquito salivary glands, and P. y. yoelii
gametocytes were prepared as described”. Cellular debris from uninfected mosquitoes
and mouse erythrocytes were analysed as controls. Tandem mass spectrometry (MS/MS)
data sets were searched against several databases: the complete set of P. y. yoelii full and
partial proteins (7,860 total); 791,324 P. y. yoelii open reading frames (stop-to-stop ORFs
over 15 amino acids and start-to-stop ORFs over 100 amino acids); 57,885 ORFs from
NCBI’s RefSeq for human, mouse and rat; 15,570 Anopheles, Aedes and Drosophila
melanogaster proteins from GenBank; and 165 common protein contaminants (for
example, trypsin, bovine serum albumin).

Gene finding and annotation

The splice site recognition module of GlimmerMExon was trained specifically for P. yoelii
genome data, using DNA sequences extracted from a set of 1,166 donor and 1,166 acceptor
sites confirmed by P. y. yoelii ESTs. Phat and the exon recognition module of
GlimmerMExon were trained on P. falciparum data as described (see ref. 54). Combiner
was used to generate a final ranked list of P. y. yoelii gene models, and TIGR’s Eukaryotic
Genome Control suite of programs was used for automated annotation of these (both
described in ref. 54). Automated gene names were assigned to proteins by taking the
‘equivalogue’ name of the hidden Markov model (HMM) associated with the protein
where possible, or where no HMM was assigned, on the basis of the best-paired alignment.
Each protein was assigned an identifier in the format ‘PY00001".

Paralogous gene families

Proteins encoded by multigene families were identified by a domain-based clustering
algorithm developed at TIGR. Families were regarded as potentially Plasmodium- or
yoelii-specific if they were not described by any Pfam® or TIGRFAM™ domains and if the
automatic annotation process had not ascribed names corresponding to widely
distributed proteins. HMM:s for these families were built using the HMMER package
version 2.1.1 (ref. 57). Newly constructed models were then used to search the P. yoelii,
P. falciparum and GenBank databases to define the scope of the families.

Telomeric/subtelomeric repeat analysis

Subtelomeric contigs were identified through alignment using MUMmer?2 (ref. 40) with a
minimum exact match ranging from 30-40 bases. Tandem Repeat Finder®® used the
following settings: match = 2, mismatch = 7, PM (match probability) = 75, PI (indel
probability) = 10, minscore = 400, max period = 700.

Comparative analyses

Gene model predictions in the syntenic region of P. falciparum chromosome 7 were
inspected manually, and bi-directional best hits between gene models that respected
conserved syntenies were selected. A global alignment of the two sequences was calculated
using Owen’, and nucleotide sequences of predicted gene models were aligned using
CLUSTALW® with default parameters, and refined manually. The number of substitutions
per synonymous (ds) and nonsynonymous (dy) sites were estimated using the Nei and
Gojobori method®'. Conservation of gene order was established using Position Effect
(http://www.tigr.org/software), where matches between P. falciparum and P. y. yoelii genes
were calculated using BLASTP with a cutoff E value of 10~ '°. The query and hit gene from
each match were defined as anchor points in gene sets composed of adjacent genes. Up to
ten genes upstream and downstream from each anchor gene were used in creating the gene
set. An optimal alignment was calculated between the ordered gene sets using BLASTP per
cent similarity scores and a linear gap penalty. Low-scoring alignments with a cumulative
per cent similarity less than 100 were not used. Each optimal alignment provided a list of
matching genes in conserved order between P. falciparum and P. y. yoelii.

Received 31 July; accepted 30 August 2002; doi:10.1038/nature01099.

1. Carter, R. & Diggs, C. L. Parasitic Protozoa 359-465 (Academic, New York/San Francisco/London,
1977).

2. van Dijk, M. R,, Waters, A. P. & Janse, C. J. Stable transfection of malaria parasite blood stages. Science
268, 1358-1362 (1995).

3. Carlton, J. M. & Carucci, D. J. Rodent models of malaria in the genomics era. Trends Parasitol. 18,
100-102 (2002).

4. Myers, E. W. et al. A whole-genome assembly of Drosophila. Science 287, 21962204 (2000).

5. Lander, E. S. & Waterman, M. S. Genomic mapping by fingerprinting random clones: a mathematical
analysis. Genomics 2, 231-239 (1988).

6. McCutchan, T. E, Dame, J. B., Miller, L. H. & Barnwell, J. Evolutionary relatedness of Plasmodium
species as determined by the structure of DNA. Science 225, 808-811 (1984).

7. Sutton, G. G., White, O., Adams, M. D. & Kervalage, A. R. TIGR Assembler: a new tool for assembling
large shotgun sequencing projects. Genome Sci. Technol. 1, 9-19 (1995).

8. Mural, R. J. et al. A comparison of whole-genome shotgun-derived mouse chromosome 16 and the
human genome. Science 296, 1661-1671 (2002).

9. Janse, C. ], Carlton, J. M.-R., Walliker, D. & Waters, A. P. Conserved location of genes on
polymorphic chromosomes of four species of malaria parasites. Mol. Biochem. Parasitol. 68,
285-296 (1994).

10. Daly, T. M., Long, C. A. & Bergman, L. W. Interaction between two domains of the P. yoelii
MSP-1 protein detected using the yeast two-hybrid system. Mol. Biochem. Parasitol. 117, 27-35
(2001).

518

© 2002 Nature Publishing Group

11. Quackenbush, J. et al. The TIGR gene indices: analysis of gene transcript sequences in highly sampled
eukaryotic species. Nucleic Acids Res. 29, 159-164 (2001).
12. Cawley, S. E., Wirth, A. I. & Speed, T. P. Phat—a gene finding program for Plasmodium falciparum.
Mol. Biochem. Parasitol. 118, 167—174 (2001).
13. Salzberg, S. L., Pertea, M., Delcher, A. L., Gardner, M. J. & Tettelin, H. Interpolated Markov models for
eukaryotic gene finding. Genomics 59, 24-31 (1999).
14. Altschul, S. E, Gish, W., Miller, W., Myers, E. W. & Lipman, D. J. Basic local alignment search tool.
J. Mol. Biol. 215, 403-410 (1990).
15. Thompson, J., Janse, C. J. & Waters, A. P. Comparative genomics in Plasmodium: a tool for the
identification of genes and functional analysis. Mol. Biochem. Parasitol. 118, 147-154 (2001).
16. Jomaa, H. et al. Inhibitors of the nonmevalonate pathway of isoprenoid biosynthesis as antimalarial
drugs. Science 285, 1573-1576 (1999).
17. Surolia, N. & Surolia, A. Triclosan offers protection against blood stages of malaria by inhibiting
enoyl-ACP reductase of Plasmodium falciparum. Nature Med. 7, 167-173 (2001).
18. Ohkanda, J. et al. Peptidomimetic inhibitors of protein farnesyltransferase show potent antimalarial
activity. Bioorg. Med. Chem. Lett. 11, 761-764 (2001).
19. The Gene Ontology Consortium. Creating the gene ontology resource: design and implementation.
Genome Res. 11, 1425-1433 (2001).
20. Cooke, B. M., Mohandas, N. & Coppel, R. L. The malaria-infected red blood cell: structural and
functional changes. Adv. Parasitol. 50, 1-86 (2001).
. del Portillo, H. A. et al. A superfamily of variant genes encoded in the subtelomeric region of
Plasmodium vivax. Nature 410, 839-842 (2001).
. Janssen, C. S., Barrett, M. P., Turner, C. M. & Phillips, R. S. A large gene family for putative variant
antigens shared by human and rodent malaria parasites. Proc. R. Soc. Lond. B 269, 431-436 (2002).
23. Florens, L. et al. A proteomic view of the Plasmodium falciparum life cycle. Nature 419, 520526 (2002).
2

2

2!

]

=~

. Preiser, P. R,, Jarra, W., Capiod, T. & Snounou, G. A rhoptry-protein-associated mechanism of clonal
phenotypic variation in rodent malaria. Nature 398, 618—622 (1999).

25. Galinski, M. R., Xu, M. & Barnwell, . W. Plasmodium vivax reticulocyte binding protein-2 (PvRBP-2)
shares structural features with PVRBP-1 and the Plasmodium yoelii 235 kDa rhoptry protein family.
Mol. Biochem. Parasitol. 108, 257-262 (2000).

26. Rayner, J. C., Galinski, M. R., Ingravallo, P. & Barnwell, J. W. Two Plasmodium falciparum genes
express merozoite proteins that are related to Pl vivax and Pl yoelii adhesive
proteins involved in host cell selection and invasion. Proc. Natl Acad. Sci. USA 97, 9648-9653 (2000).

27. Wiser, M. E, Giraldo, L. E., Schmitt-Wrede, H. P. & Wunderlich, F. Plasmodium chabaudi:

immunogenicity of a highly antigenic glutamate-rich protein. Exp. Parasitol. 85, 43-54 (1997).

i i

28. Spielmann, T. & Beck, H. P. Analysis of stage-specific transcription in Plasmodium falciparum reveals a
set of genes exclusively transcribed in ring stage parasites. Mol. Biochem. Parasitol. 111, 453-458
(2000).

. Favaloro, J. M., Culvenor, J. G., Anders, R. F. & Kemp, D. J. A Plasmodium chabaudi antigen located in
the parasitophorous vacuole membrane. Mol. Biochem. Parasitol. 62, 263-270 (1993).

30. Gardner, M. J. et al. Genome sequence of the human malaria parasite Plasmodium falciparum. Nature
419, 498-511 (2002).

. Scherf, A., Figueiredo, L. M. & Freitas-Junior, L. H. Plasmodium telomeres: a pathogen’s perspective.
Curr. Opin. Microbiol. 4, 409-414 (2001).

. My, J. et al. Chromosome-wide SNPs reveal an ancient origin for Plasmodium falciparum. Nature 418,
323-326 (2002).

33. Garnham, P. C. C. Malaria Parasites and Other Haemosporidia (Blackwell Scientific, Oxford, 1966).

3

2!

©

3

=

3

]

ks

. Escalante, A. A. & Ayala, F. J. Phylogeny of the malarial genus Plasmodium, derived from rRNA gene
sequences. Proc. Natl Acad. Sci. USA 91, 11373-11377 (1994).

35. Waters, A. P, Higgins, D. G. & McCutchan, T. E. Plasmodium falciparum appears to have arisen as a
result of lateral transfer between avian and human hosts. Proc. Natl Acad. Sci. USA 88, 3140-3144
(1991).

. Tchavtchitch, M., Fischer, K., Huestis, R. & Saul, A. The sequence of a 200 kb portion of a Plasmodium
vivax chromosome reveals a high degree of conservation with Plasmodium falciparum chromosome 3.
Mol. Biochem. Parasitol. 118, 211-222 (2001).

. Carlton, J. M.-R,, Galinski, M. R., Barnwell, J. W. & Dame, J. B. Karyotype and synteny among the

3

=N

3

<

chromosomes of all four species of human malaria parasite. Mol. Biochem. Parasitol. 101, 23-32
(1999).
38. Janse, C. J. Chromosome size polymorphism and DNA rearrangements in Plasmodium. Parasitol.
Today 9, 19-22 (1993).
. Carlton, J. M. R,, Vinkenoog, R., Waters, A. P. & Walliker, D. Gene synteny in species of Plasmodium.
Mol. Biochem. Parasitol. 93, 285-294 (1998).
40. Delcher, A. L., Phillippy, A., Carlton, J. & Salzberg, S. L. Fast algorithms for large-scale genome
alignment and comparison. Nucleic Acids Res. 30, 24782483 (2002).
. van Lin, L. H. M., Pace, T., Janse, C. J., Scotti, R. & Ponzi, R. A long range restriction map of

3

©

4

=

chromosomes 5 of Plasmodium berghei demonstates a chromosomes specific symmetrical
subtelomeric organisation. Mol. Biochem. Parasitol. 86, 111-115 (1997).

42. Janse, C. J., Ramesar, J., van den Berg, F. M. & Mons, B. Plasmodium berghei: in vivo generation and
selection of karyotype mutants and non-gametocyte producer mutants. Exp. Parasitol. 74, 1-10
(1992).

43. Liu, S. L. & Sanderson, K. E. Rearrangements in the genome of the bacterium Salmonella typhi. Proc.
Natl Acad. Sci. USA 92, 1018-1022 (1995).

44. Dame, J. B. & McCutchan, T. F. The four ribosomal DNA units of the malaria parasite Plasmodium
berghei. Identification, restriction map and copy number analysis. J. Biol. Chem. 258, 6984—6990
(1983).

45. van Lin, L. H. et al. Interspecies conservation of gene order and intron-exon structure in a genomic

locus of high gene density and complexity in Plasmodium. Nucleic Acids Res. 29, 2059-2068 (2001).

. Jareborg, N., Birney, E. & Durbin, R. Comparative analysis of noncoding regions of 77 orthologous

mouse and human gene pairs. Genome Res. 9, 815-824 (1999).

47. Shabalina, S. A., Ogurtsov, A. Y., Kondrashov, V. A. & Kondrashov, A. S. Selective constraint in

intergenic regions of human and mouse genomes. Trends Genet. 17, 373-376 (2001).

4

>

48. Makalowski, W. & Boguski, M. S. Evolutionary parameters of the transcribed mammalian genome: an
analysis of 2,820 orthologous rodent and human sequences. Proc. Natl Acad. Sci. USA 95, 9407-9412
(1998).

49. Carlton, J. M., Fidock, D. A, Djimde, A., Plowe, C. V. & Wellems, T. E. Conservation of a novel

NATURE | VOL 419 |3 OCTOBER 2002 | www.nature.com/nature




50.

5

52.
53.
54.

55.
56.

57.
58.

59.

60.

61.

62.

NATURE | VOL 419 | 3 OCTOBER 2002 | www.nature.com/nature

vacuolar transporter in Plasmodium species and its central role in chloroquine resistance of P.
falciparum. Curr. Opin. Microbiol. 4, 415-420 (2001).

Weinbaum, F. I, Evans, C. B. & Tigelaar, R. E. An in vitro assay for T cell immunity to malaria in mice.
J. Immunol. 116, 1280-1283 (1976).

. Landau, I. & Chabaud, A. G. Natural infection by 2 plasmodia of the rodent Thamnomys rutilans in the

Central African Republic. C.R. Acad. Sci. Hebd. Seances Acad. Sci. D 261, 230-232 (1965).

Gardner, M. J. et al. Chromosome 2 sequence of the human malaria parasite Plasmodium falciparum.
Science 282, 11261132 (1998).

Beetsma, A. L., van de Wiel, T. J., Sauerwein, R. W. & Eling, W. M. Plasmodium berghei ANKA:
purification of large numbers of infectious gametocytes. Exp. Parasitol. 88, 69-72 (1998).

Gardner, M. . et al. Sequence of Plasmodium falciparum chromosomes 2, 10, 11 and 14. Nature 419,
531-534 (2002).

Bateman, A. et al. The Pfam protein families database. Nucleic Acids Res. 30, 276280 (2002).

Haft, D. H. et al. TIGRFAMs: a protein family resource for the functional identification of proteins.
Nucleic Acids Res. 29, 41-43 (2001).

Eddy, S. R. Profile hidden Markov models. Bioinformatics 14, 755-763 (1998).

Benson, G. Tandem repeats finder: a program to analyse DNA sequences. Nucleic Acids Res. 27,
573-580 (1999).

Ogurtsov, A. Y., Roytberg, M. A., Shabalina, S. A. & Kondrashov, A. S. OWEN: aligning long collinear
regions of genomes. Bioinformatics (in the press).

Thompson, J. D., Higgins, D. G. & Gibson, T. J. CLUSTAL W: improving the sensitivity of progressive
multiple sequence alignment through sequence weighting, position-specific gap penalties and weight
matrix choice. Nucleic Acids Res. 22, 4673-4680 (1994).

Nei, M. & Gojobori, T. Simple methods for estimating the numbers of synonymous and
nonsynonymous nucleotide substitutions. Mol. Biol. Evol. 3, 418426 (1986).

Black, C. G., Wang, L., Hibbs, A. R., Werner, E. & Coppel, R. L. Identification of the Plasmodium
chabaudi homologue of merozoite surface proteins 4 and 5 of Plasmodium falciparum. Infect. Immun.
67, 2075-2081 (1999).

© 2002 Nature Publishing Group

articles

Supplementary Information accompanies the paper on Nature’s website
(http://www.nature.com/nature).

Acknowledgements

We thank S. Cawley and T. Pace for collaborative work; J. Mendoza and J. Ramesar for
technical support; C. Long for the gift of a P. y. yoelii cDNA library; R. Arcilla and W. Weiss
for parasite material; and J. Eisen and S. Sullivan for critical reading of the manuscript.
L.H.v.L. was supported by an INCO-DEV programme grant from the European
Community; T.W.K. was supported by a Rijks Universiteit te Leiden studentship; J.D.R.
was supported with funds from the Wellcome Trust. This project was funded by the US
Department of Defense through cooperative agreement with the US Army Medical
Research and Material Command and by the Naval Medical Research Center. The
opinions expressed are those of the authors and do not reflect the official policy of the
Department of the Navy, Department of Defense, or the US government.

Competing interests statement
The authors declare that they have no competing financial interests.

Correspondence and requests for materials should be addressed to J.M.C.

(e-mail: carlton@tigr.org). Access to genome annotation data is available through the TIGR
Eukaryotic Projects website (http://www.tigr.org) and PlasmoDB (http://www.plasmodb.org).
This whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the
project accession number AABL00000000. The version described in this paper is the first version,
AABL01000000.

519




Figure A. Phylogenetic tree containing previously identified P. y. yoelii proteins
yir1, yir2, yir3, yird (GenBank accessions AJ320478-AJ320481), P. chabaudi
proteins cir1, cir2 (AJ315472, AJ315473), P.berghei proteins bir1 (AJ320482),
P.vivax proteins vir1, vir2 (AL360354) built using a maximum-likelihood
method', from the conserved 3’ terminal region of the protein. Based on this
analysis, 240 genes were assigned to one of 5 groups. Proteins in group 2
appear close to the vir branch but are in fact more similar to other rodent
malaria homologs since the vir branch is 10-fold longer than the next longest
branch. Numbers in parentheses refer to total number of genes in each group,
and include the remaining P. y. yoelii yir homologs which were assigned to
groups based on their closest homolog (minimum BlastN E-value) among the

240 resolved genes.

Figure B. CLUSTALW -generated multiple sequence alignment of genes from
Fig A. One gene was chosen as representative of each of the five groups. The
boxed area delineates the conserved 3’ region used for phylogenetic tree

construction.

Figure C. Alignment of subtelomeric P. y. yoelii contig MALPY313 to eleven
other contigs, indicated by different colors and shapes. Each point in the plot
corresponds to a sequence of 25 bp or longer that is identical in both contigs,
and each diagonal indicates a longer region of shared homology. Schematics of
the seven predicted genes on this contig are indicated below the x-axis. Note

the juxtaposition of a yir gene with a member of the 235 kDa gene family.
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2. Thompson, J. D., Higgins, D. G. & Gibson, T. J. CLUSTAL W: improving
the sensitivity of progressive multiple sequence alignment through



sequence weighting, position-specific gap penalties and weight matrix
choice. Nucleic Acids Res 22, 4673-80 (1994).
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Table A. List of orthologous genes identified between P. falciparum and P. y. yoelii, ordered

according to P. falciparum chromosome number. In total, 3,310 orthologs are listed.

Pf chrom # Pf locus Protein name Py locus Py contig |
1 PFA0140c hypothetical protein PY01437 382
1 PFAO145c aspartyl-trna synthetase PY01511 402
1 PFA0150c hypothetical protein PY01512 402
1 PFA0160c integral membrane protein PY06526 2220
1 PFAO165c hypothetical protein PY03810 1129
1 PFA0170c hypothetical protein, conserved PY03811 1129
1 PFAO175w hypothetical protein PY04835 1497
1 PFAO185w hypothetical protein PY04150 1244
1 PFA0190c actin PY04148 1244
1 PFA0205w hypothetical protein PY06306 2121
1 PFA0210c hypothetical protein PY06307 2121
1 PFA0220w ubiquitin carboxyl-terminal hydrolase, putative PY01242 327
1 PFA0225w LytB protein PY01243 327
1 PFA0230c hypthetical protein PY01244 327
1 PFA0235w hypthetical protein PY05192 1642
1 PFA0240w hypothetical protein PY05193 1642
1 PFA0245w hypothetical protein PY07333 2673
1 PFA0250w hypothetical protein PY07833 2961
1 PFA0255c hypothetical protein PY07834 2961
1 PFA0265c hypothetical protein PY04769 1472
1 PFA0270c hypothetical protein PY04768 1472
1 PFA0275c hypothetical protein PY04766 1472
1 PFA0290w DNA binding protein, putative PY06866 2407
1 PFA0295c hypothetical protein PY06867 2407
1 PFA0300c vacuolar ATP synthase, putative PY05774 1887
1 PFA0305c hypothetical protein PY05775 1887
1 PFA0310c calcium-transporting ATPase PYOS5776 1887
1 PFA0315w hypothetical protein PY02262 620




1 PFA0325w hypothetical protein PY04550 1399
1 PFA0330w pfAARP2 protein PY04551 1399
1 PFAO0335w P. falciparum GTP binding protein RAB5 PY01029 273

1 PFA0340w hypothetical protein PY07071 2524
1 PFA0350c hypothetical protein PY07070 2524
1 PFAO355w hypothetical protein PY06583 2252
1 PFA0375c patched family protein, putative PY03953 1184
1 PFA0380w serine/threonine protein kinase, putative PY06752 2342
1 PFA0385w hypothetical protein PY06178 2068
1 PFA0390w DNA repair exonuclease, putative PYO6177 2068
1 PFA0400c beta3 proteasome subunit, putative PY06176 2068
1 PFA0410w hypothetical protein PY00628 171

1 PFA0420w hypothetical protein PY00631 171

1 PFA0425c hypothetical protein PY00633 171

1 PFA0430c hypothetical protein PY04869 1511
1 PFA0445w hypothetical protein PY06758 2346
1 PFA0455c integral membrane protein, GNS1/SUR4 family, putative PY03060 870
1 PFA0460c tubulin-specific chaperone a, putative PY03059 870
1 PFA0465c N-terminal acetyltransferase, putative PY01428 378
1 PFA0490w hypothetical protein PY00419 118
1 PFA0495c selenocysteine-specific elongation factor selB homologue, putative PY00420 118
1 PFAO500w human hepatopoietin-like protein, putative PY00421 118
1 PFA0505c DNA-directed RNA polymerase ii subunit, putative PY00422 118
1 PFAO510w hypothetical protein PY00423 118
1 PFAO515w phosphatidylinositol-4-phosphate 5-kinase, putative PY02398 660
1 PFA0520c chromatin assembly factor 1 protein WD40 domain, putative PY02400 660
1 PFAOQ525w transcription initiation factor TFIIB, putative PY06502 2210
1 PFA0530c hypothetical protein, conserved PY07323 2664
1 PFAO535c kinesin, putative PY02372 652
1 PFA0540c hypothetical protein PY04376 1329
1 PFA0545c replication factor c protein, putative PY04378 1329
1 PFAO550w hypothetical protein PY05597 1800
1 PFAO555c UMP-CMP kinase, putative PY05596 1800
1 PFA0565c hypothetical protein PY07840 2965
2 PFBO130w polyprenyl synthetase, putative PY00446 125

2 PFBO160w ERCC1 nucleotide excision repair protein, putative PY06905 2428




2 PFBO170w hypothetical protein PY01530 407
2 PFBO175c hypothetical protein PY01531 407
2 PFBO176¢c hypothetical protein PY06779 2357
2 PFBO177c hypothetical protein PY06780 2357
2 PFBO180w 5'-3' exonuclease, N-terminal resolvase-like domain, putative PYO1683 454
2 PFBO185w hypothetical protein PYO1684 454
2 PFBO194w hypothetical protein PY00894 241
2 PFBO195c hypothetical protein PY00896 241
2 PFB0200c aspartate aminotransferase, putative PY00897 241
2 PFB0205c hypothetical protein PY00898 241
2 PFB0210c monosaccharide transporter, putative PY00899 241
2 PFBO215c 3'-5' exonuclease, putative PYO00900 241
2 PFB0220w UbiE-like methlytransferase, putative PY00901 241
2 PFB0240w hypothetical protein, conserved PY02526 693
2 PFB0245c DNA-directed RNA polymerase Il 16 kDa subunit, putative PY02525 693
2 PFBO256w hypothetical protein PY01125 298
2 PFB0260w proteasome 26S regulatory subunit, putative PY01123 298
2 PFB0270w hypothetical protein, conserved PY05037 1582
2 PFB027 5w hypothetical protein, conserved PY05039 1582
2 PFB0295w adenylosuccinate lyase, putative PY05969 1971
2 PFBO310c merozoite surface protein 4 PYO7543 2806
2 PFBO315w 41kd antigen PY04357 1320
2 PFB0320c hypothetical protein, conserved PY02064 568
2 PFB0325c cysteine protease, putative PY02063 568
2 PFB0330c cysteine protease, putative PY00293 82
2 PFBO350c cysteine protease, putative PY00292 82
2 PFBO365w hypothetical protein, conserved PY03495 1010
2 PFBO370c RNA-binding protein, putative PY03494 1010
2 PFBO375w hypothetical protein PY03493 1010
2 PFBO385w acyl carrier protein, putative PY04779 1476
2 PFBO390w ribosome releasing factor, putative PY04778 1476
2 PFBO395w hypothetical protein PY04775 1475
2 PFB0410c phospholipase, putative PY02960 839
2 PFB0O415c hypothetical protein PY00320 91
2 PFB0420w 2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase PY00321 91
2 PFB0425c hypothetical protein PY00323 91




2 PFB0435c hypothetical protein PY00325 91

2 PFB0O445c helicase, putative PY00326 91

2 PFBO450w Sec61-gamma subunit of protein translocation complex, putative PY07642 2853
2 PFB0460c hypothetical protein PY06445 2192
2 PFB0O465c hypothetical protein PY00444 124
2 PFB0O470w hypothetical protein PY00443 123
2 PFBO500c rab5 protein, putative PY04308 1301
2 PFBO501c hypothetical protein PY04307 1301
2 PFBO510w hypothetical protein PY04596 1415
2 PFBO515w hypothetical protein PY04598 1415
2 PFBO520w protein kinase, putative PY02503 688
2 PFBO525w asparaginyl-tRNA synthetase, putative PY05639 1819
2 PFB0O545c ribosomal protein L7/L12, putative PY03559 1034
2 PFBO550w peptide chain release factor subunit 1, putative PY03558 1034
2 PFBO560w hypothetical protein PY07005 2485
2 PFBO570w hypothetical protein PY02991 845
2 PFBO575c hypothetical protein PY02990 845
2 PFBO580w hypothetical protein PY02989 845
2 PFBO585w Leu/Phe-tRNA protein transferase, putative PY02988 845
2 PFBO590w hypothetical protein PY02987 845
2 PFBO595w heat shock 40 kDa protein, putative PY02986 845
2 PFBO600c hypothetical protein PY02985 845
2 PFBO605w Ser/Thr protein kinase, putative PY02983 845
2 PFB0O610c hypothetical protein PY02982 845
2 PFBO615c hypothetical protein PY03936 1176
2 PFBO620w hypothetical protein PY03935 1176
2 PFBO625w hypothetical protein PY03934 1176
2 PFB0630c hypothetical protein PY03933 1176
2 PFBO635w T-complex protein 1, putative PY03932 1176
2 PFB0640c hypothetical protein, conserved PY03930 1176
2 PFBO660w hypothetical protein PY03305 942
2 PFBO665w Ser/Thr protein kinase, putative PY06391 2162
2 PFBO670c hypothetical protein PY06392 2162
2 PFBO687c RING zinc finger protein, putative PY00197 53

2 PFBO690w hypothetical protein PY00196 53

2 PFBO700c hypothetical protein PY00195 53




2 PFBO705w hypothetical protein PYO1112 296
2 PFBO710c hypothetical protein PY01113 296
2 PFBO715w DNA-directed RNA polymerase Il second largest subunit, putative PYO1115 296
2 PFBO720c hypothetical protein, conserved PYO1116 296
2 PFBO730w DNA helicase, putative PY01120 297
2 PFBO735c hypothetical protein PY01118 297
2 PFBO745w hypothetical protein PY01252 329
2 PFBO750w vacuolar protein-sorting protein VPS45, putative PY01251 329
2 PFBO755w hypothetical protein PY01250 329
2 PFBO760w hypothetical protein PY01249 329
2 PFBO775w hypothetical protein PY04634 1428
2 PFBO795w ATP synthase F1, alpha subunit, putative PY05971 1972
2 PFBO815w protein kinase, putative PY06527 2221
2 PFB0826¢c hypothetical protein PY04711 1449
2 PFBO830w Ribosomal protein S26e, putative PY04712 1449
2 PFBO840w replication factor C, subunit 2 PY03797 1122
2 PFBO845w hypothetical protein PY03795 1122
2 PFBO855c hypothetical protein PY01246 328
2 PFBO860c RNA helicase, putative PY01247 328
2 PFBO865w small nuclear ribonucleoprotein, putative PY01248 328
2 PFBO870w hypothetical protein PY04747 1463
2 PFBO875c hypothetical protein PY04746 1463
2 PFB0O886¢c hypothetical protein PY04744 1463
2 PFBO888w hypothetical protein PY04494 1374
2 PFB0890c pseudouridine synthetase, putative PY04495 1374
2 PFB0O895c replication factor C subunit 1, putative PY04496 1374
2 PFB0O910w hypothetical protein PY04497 1374
3 PFCO090w hypothetical protein PY06010 1992
3 PFC0100c regulatory protein, putative PYO7385 2702
3 PFCO105w serine/threonine protein kinase, putative PY06573 2246
3 PFCO126¢ hypothetical protein PY03962 1188
3 PFC0130c hypothetical protein PY03963 1188
3 PFC0135c conserved protein PY01601 432
3 PFC0140c N-ethylmaleimide-sensitive fusion protein, putative PY05628 1813
3 PFC0145c hypothetical protein PY05089 1598
3 PFCO150w hypothetical protein, conserved PY01351 355




3 PFCO155¢c DNA-directed RNA polymerase subunit |, putative PY01352 355

3 PFC0O170c dihydrolipoamide acyltransferase, putative PY00503 141

3 PFCO175w IBR domain protein, putative PY00504 141

3 PFCO176¢c hypothetical protein PY00505 141

3 PFC0180c hypothetical protein PY00506 141

3 PFCO185w hypothetical protein PY03527 1025
3 PFC0190c EH (Eps15 homology) protein PY03528 1025
3 PFC0200w 60S Ribosomal protein L44, putative PY03170 900
3 PFC0205c PfGLP-1, 1-cys-glutaredoxin-like protein-1 PY03169 900
3 PFC0235w hypothetical protein PY05029 1578
3 PFC0240c hypothetical protein PY05028 1578
3 PFC0245c hypothetical protein PY02646 730
3 PFC0250c AP endonuclease (DNA-[apurinic or apyrimidinic site] lyase), putative PY02645 730
3 PFC0255c ubiquitin-conjugating enzyme E2, putative PYO5886 1936
3 PFC0260w hypothetical protein PY05887 1936
3 PFC0262c hypothetical protein PY05888 1936
3 PFC0265c hypothetical protein PY07420 2725
3 PFC0270w hypothetical protein PY05306 1678
3 PFC0271c glutaredoxin, putative PY05305 1678
3 PFC027 5w FAD-dependent glycerol-3-phosphate dehydrogenase, putative PY05303 1678
3 PFC0281w hypothetical protein PY01193 314
3 PFC0282w hypothetical protein PY06839 2390
3 PFC0290w 40S ribosomal protein S23, putative PY05754 1873
3 PFC0295c 40S ribosomal protein S12, putative PY05755 1873
3 PFCO305w EB1 homolog, putative PY06631 2276
3 PFC0315c hypothetical protein PY06713 2323
3 PFC0320w hypothetical protein PY05494 1758
3 PFC0325c hypothetical protein PY05495 1758
3 PFCO330w PDZ domain protein, putative PY01938 529
3 PFC0335¢c hypothetical protein PY01937 529
3 PFC0340w DNA polymerase delta small subunit, putative PY01936 529
3 PFC0345w hypothetical protein PY01935 529
3 PFC0350c T-complex protein eta subunit, putative PY01933 529
3 PFCO365w conserved protein, putative PY02344 642
3 PFCO370w hypothetical protein PY02343 642
3 PFCO371w hypothetical protein PY02342 642




3 PFC0375c hypothetical protein PY02341 642
3 PFC0380w dual-specificity protein phosphatase, putative PY03455 996
3 PFC0385c serine/threonine protein kinase, putative PY03956 1185
3 PFCO390w hypothetical protein, conserved PY03955 1185
3 PFCO395w asparagine synthetase, putative PY02906 816
3 PFC0400w 60S Acidic ribosomal protein P2 PY02905 816
3 PFC0405c hypothetical protein PY02904 816
3 PFC0420w calcium-dependent protein kinase, putative PY06394 2163
3 PFC0430w hypothetical protein PY07389 2704
3 PFC0435w hypothetical protein PY07388 2704
3 PFC0441c hypothetical protein PY04581 1409
3 PFC0445w hypothetical protein PY04582 1409
3 PFC0O455w hypothetical protein PY05314 1682
3 PFC0465c hypothetical protein PY05315 1682
3 PFC0470w valyl tRNA synthetase, putative PY07509 2786
3 PFC0485w protein kinase, putative PY02490 685
3 PFC0490w hypothetical protein PYO1717 463
3 PFC0495w aspartyl protease, putative PYO1714 463
3 PFCO500w hypothetical protein PYO1712 463

3 PFC0O505c hypothetical protein PYO1711 463

3 PFCO506w hypothetical protein PY01710 463

3 PFCO510w zinc finger protein, putative PYO01709 463

3 PFC0O515c hypothetical protein PY01708 463

3 PFC0525c glycogen synthase kinase, putative PY01719 464
3 PFCO530w hypothetical protein PY04506 1380
3 PFCO535w 60S ribosomal protein L26, putative PY04507 1380
3 PFC0545c hypothetical protein PY04509 1380
3 PFCO550w hypothetical protein PY04510 1380
3 PFC0O555¢ hypothetical protein PY03661 1077
3 PFC0560c hypothetical protein PY03662 1077
3 PFCO565w hypothetical protein PY03663 1077
3 PFC0570c hypothetical protein PY03665 1077
3 PFCO571c hypothetical protein PY03104 881

3 PFCO575w hypothetical protein PY03103 881

3 PFC0582c hypothetical protein PY02848 798
3 PFC0590c hypothetical protein PY02283 628




3 PFC0595c serine/threonine protein phosphatase, putative PY02284 628
3 PFCO600w hypothetical protein PY02285 628
3 PFCO605w hypothetical protein PY02286 628
3 PFC0620w hypothetical protein PY07280 2636
3 PFCO630w hypothetical protein PY04860 1507
3 PFC0635c translation initiation factor E4, putative PY04859 1507
3 PFC0640w CTRP protein PY04858 1507
3 PFCO650w hypothetical protein PY05835 1913
3 PFC0670c hypothetical protein PY05833 1913
3 PFC0675c hypothetical protein PY05832 1913
3 PFCO680w hypothetical protein PY05941 1960
3 PFCO685w hypothetical protein PY05940 1960
3 PFC0690c hypothetical protein PY05938 1960
3 PFCO695w hypothetical protein PY03460 997
3 PFC0O700c hypothetical protein PY03459 997
3 PFCO701w hypothetical protein PY03458 997
3 PFCO715c hypothetical protein PY03582 1044
3 PFCO725c transporter, putative PY06388 2160
3 PFCO735w 40S ribosomal protein S15A, putative PY04951 1546
3 PFC0740c binding protein, putative PY05143 1621
3 PFCO745c proteasome component C8, putative PY00152 41

3 PFCO750w hypothetical protein PY00153 41

3 PFCO755c protein kinase, putative PYO0154 41

3 PFCO765c hypothetical protein PY06505 2212
3 PFC0O770c kinesin-related protein, putative PY02733 759
3 PFCO775w 40S ribosomal protein S11, putative PY06696 2312
3 PFCO785c proteasome regulatory protein, putative PY02649 731

3 PFCO790w hypothetical protein PY02650 731

3 PFCO795w hypothetical protein PY02651 731

3 PFCO800w band 7-related protein PY03188 909
3 PFCO805w DNA-directed RNA polymerase I, putative PY03187 909
3 PFC0810c hypothetical protein PY03186 909
3 PFC0815c hypothetical protein PY06071 2024
3 PFC0825c cleavage and polyadenylation specificity factor protein, putative PYO0757 204
3 PFCO831w triosephophate isomerase, putative PY00756 204
3 PFC0835c¢ hypothetical protein PY00755 204




3 PFC0840w P-type ATPase, putative PY00968 262
3 PFC0845c ubiquitin--protein ligase, putative PY00969 262
3 PFC0850c hypothetical protein PY00970 262
3 PFCO855w ubiquitin-conjugating enzyme, putative PY00971 262
3 PFCO860w kinesin, putative PY00972 262
3 PFCO865w RNA-binding protein, putative PY00973 262
3 PFC0880c hypothetical protein PY00169 45
3 PFC0885c hypothetical protein PY00168 45
3 PFCO886w hypothetical protein PY06380 2155
3 PFCO890w vesicle transport protein, putative PY01820 494
3 PFCO895w hypothetical protein PY00599 163
3 PFCO900w T-complex protein 1 epsilon subunit, putative PY00598 163
3 PFC0905c hypothetical protein PY00597 163
3 PFC0910w hypothetical protein PY05269 1667
3 PFC0915w ATP-dependent RNA Helicase, putative PY01870 510
3 PFC0920w histone H2A variant, putative PY00436 121
3 PFC0925w hypothetical protein PY00434 121
3 PFC0930c hypothetical protein PY00433 121
3 PFC0935¢c N-acetylglucosamine-1-phosphate transferase, putative PY00432 121
3 PFC0940c hypothetical protein PY00431 121
3 PFC0945w protein kinase, putative PY02676 741
3 PFC0950c peptidase, putative PY03756 1109
3 PFCO955w ATP-dependent RNA Helicase PY03755 1109
3 PFC0960c hypothetical protein PY03753 1109
3 PFC0965w hypothetical protein PY03666 1078
3 PFC0970w hypothetical protein PY03667 1078
3 PFC0975c cyclophilin (PFCYP19) PY03668 1078
3 PFC0980c hypothetical protein PY03669 1078
3 PFC0995c diacylglycerol O-acyltransferase, putative PY01256 331
3 PFC1000w hypothetical protein PY01257 331
3 PFC1005c HesB-like domain protein PY01258 331
3 PFC1010w hypothetical protein PY00640 175
3 PFC1016w hypothetical protein PY02293 630
3 PFC1020c 40S ribosomal protein S3A, putative PY02291 630
3 PFC1030w hypothetical protein PY00354 103
3 PFC1035w hypothetical protein PY00355 103




3 PFC1040w hypothetical protein PY00356 103
3 PFC1045c hypothetical protein PY00357 103
3 PFC1050w hypothetical protein PY00358 103
3 PFC1055w hypothetical protein PY00359 103
3 PFC1060c hypothetical protein PY00360 103
3 PFC1065w hypothetical protein PY01537 409
4 PFD0145c hypothetical protein PY02440 673
4 PFDO150w hypothetical protein PY02441 673
4 PFDO160w hypothetical protein PY02442 673
4 PFDO165w ubiquitin-specific protease, putative PY02443 673
4 PFD0170c hypothetical protein PY02446 673
4 PFD0180c CGI-201 protein, short form PY02447 673
4 PFD0185c hypothetical protein, conserved PY02448 673
4 PFDO190w hypothetical protein PY01349 354
4 PFD0195c hypothetical protein PY01347 354
4 PFD0210c predicted protein PY01343 354
4 PFD0215c P. berghei pbs36-related protein PY01341 354
4 PFD0220c pf52 protein PY01340 354
4 PFD0230c protease, putative PY01068 281
4 PFD0235c hypothetical protein PY01067 281
4 PFD0240c hypothetical protein PY01066 281
4 PFD0245c ATP-dependant RNA helicae-like protein PY03896 1162
4 PFD0250c hypothetical protein PY03895 1162
4 PFD0265w splicing factor PY01669 450
4 PFD0270c hypothetical protein PY01668 450
4 PFD0285c amino acid decarboxylase, putative PYO1667 450
4 PFD0290w hypothetical protein PY06651 2285
4 PFD0295c hypothetical protein PY06650 2285
4 PFD0305c vacuolar ATP synthase subunit b PY05102 1604
4 PFD0320c hypothetical protein PY05099 1604
4 PFD0325w hypothetical protein PY06037 2007
4 PFD0335c hypothetical protein PY03014 854
4 PFD0340c hypothetical protein PY03013 854
4 PFD0345c hypothetical protein PY05694 1845
4 PFDO350w hypothetical protein, conserved PY05693 1845
4 PFD0355¢c hypothetical protein, conserved PY05692 1845




4 PFD0O360w hypothetical protein PY05691 1845
4 PFD0365c hypothetical protein PY05630 1815
4 PFD0O375w hypothetical protein PY03396 977
4 PFD0380c hypothetical protein PY03395 977
4 PFD0390c hypothetical protein PY02232 613
4 PFD0395c hypothetical protein PY02233 613
4 PFD0400w hypothetical protein PY02234 613
4 PFD0405w hypothetical protein PY02235 613
4 PFD0410c hypothetical protein PY02236 613
4 PFD0415c hypothetical protein PY02237 613
4 PFD0420c flap exonuclease, putative PY02238 613
4 PFD0425w hypothetical protein PY00455 127
4 PFD0430c hypothetical protein PY00454 127
4 PFD0435c hypothetical protein PY00452 127
4 PFD0440w hypothetical protein PY00451 127
4 PFD0445c hypothetical protein PY00450 127
4 PFD0450c hypothetical protein, conserved PY04097 1231
4 PFD0455w ribosomal processing protein, putative PY04096 1231
4 PFD0460c hypothetical protein PY04095 1231
4 PFD0465w DNAJ homologue PY04093 1231
4 PFD0470c hypothetical protein, conserved PY04092 1231
4 PFD0475c replication factor a protein, putative PY04090 1231
4 PFD0480w hypothetical protein PY04089 1231
4 PFD0485w hypothetical protein PY04088 1231
4 PFD0490c hypothetical protein PY04087 1231
4 PFDO515w hypothetical protein, conserved PY02309 633
4 PFD0520c hypothetical protein PY02308 633
4 PFD0O525w hypothetical protein PY02307 633
4 PFD0530c hypothetical protein PY02306 633
4 PFDO535w hypothetical protein PY04100 1232
4 PFD0540c hypothetical protein PY04099 1232
4 PFDO545w hypothetical protein PY04864 1510
4 PFD0O550c hypothetical protein PY04865 1510
4 PFD0O555c¢ hypothetical protein PY04866 1510
4 PFDO560w hypothetical protein PY04867 1510
4 PFDO595w hypothetical protein PY05323 1685




4 PFD0600Cc ribosomal protein, putative PY05324 1685
4 PFD0605c hypothetical protein PY05325 1685
4 PFDOG660wW hypothetical protein PY00543 150
4 PFD0665c 26s proteasome aaa-ATPase subunit Rpt3 PY00544 150
4 PFDOG7 5w hypothetical protein PY00545 150
4 PFD0680c ubiquitin carboxyl-terminal hydrolase a, putative PY00546 150
4 PFD0685c chromosome associated protein, putative PY00549 150
4 PFD0O700c RNA binding protein, putative PY02204 605
4 PFD0O705c hypothetical protein PY02203 605
4 PFDO7 10w GTP-binding protein, putative PY02202 605
4 PFD0O715c hypothetical protein, conserved PY02201 605
4 PFDO720w hypothetical protein PY02199 605
4 PFD0O725c arsenical pump-driving ATPase, putative PY02198 605
4 PFDO730w hypothetical protein PY02197 605
4 PFD0O735c hypothetical protein PY02196 605
4 PFDO740w Plasmodium falciparum protein kinase, putative PY04026 1211
4 PFD0O745c nonclathrin coat protein zeta2-cop-related protein, putative PY04027 1211
4 PFDO750w nuclear cap-binding protein PY02814 785
4 PFDO755c¢ adenylate kinase 1 PY02813 785
4 PFD0O760c hypothetical protein PY02812 785
4 PFD0O770c ribosomal protein 115 PY02811 785
4 PFDO775c hypothetical protein PY03508 1015
4 PFDO780w glutamyl-trnagln amidotransferase subunit a PY02858 802
4 PFD0O790c DNA replication licensing factor, putative PY02857 802
4 PFDO795w hypothetical protein PY02860 803
4 PFD0800c hypothetical protein PY02861 803
4 PFDO805w hypothetical protein PY02863 803
4 PFD0815c hypothetical protein PY04368 1325
4 PFD0825c RNA-binding protein of pumilio/mpt5 family, putative PY04369 1325
4 PFDO830w bifunctional dihydrofolate reductase-thymidylate synthase PY04370 1325
4 PFD0835c hypothetical protein PY04371 1325
4 PFD0840w hypothetical protein PY06345 2139
4 PFD0845w hypothetical protein PY04535 1391
4 PFD0850c hypothetical protein PY04533 1391
4 PFDO860w hypothetical protein PY03318 948
4 PFD0865c¢c cdc2-related protein kinase 1 PY03317 948




4 PFD0O870w hypothetical protein PY03307 943
4 PFD0875c hypothetical protein PY03308 943
4 PFD0895c Bet3 transport protein, putative PY02417 666
4 PFDO905w hypothetical protein PY05599 1801
4 PFD0915w hypothetical protein PY05601 1801
4 PFD0930w CGI-141 protein homolog PY07464 2757
4 PFD0945c hypothetical protein PY05934 1957
4 PFDO950w ran binding protein 1 PY07276 2634
4 PFD0980w holo-[acyl-carrier protein] synthase, putative PY06285 2112
4 PFD0985w hypothetical protein PY06328 2133
4 PFD0990w ribosome recycling factor, putative PY06329 2133
4 PFD1030c hypothetical protein PY02465 677
4 PFD1035w steroid dehydrogenase kik-i, putative PY05567 1788
4 PFD1040w hypothetical protein PY05566 1788
4 PFD1050w alpha-tubulin ii PY04063 1222
4 PFD1055w ribosomal protein s19s PY04062 1222
4 PFD1060w u5 small nuclear ribonucleoprotein-specific protein, putative PYO5116 1609
4 PFD1070w eukaryotic initiation factor PY06447 2193
4 PFD1075w hypothetical protein PY06448 2193
4 PFD1080w hypothetical protein PY06449 2193
4 PFD1085w hypothetical protein PY06450 2193
4 PFD1090c clathrin assembly protein, putative PY06451 2193
4 PFD1095w hypothetical protein PY06452 2193
4 PFD1100c hypothetical protein PY06453 2193
4 PFD1110w hypothetical protein PY06455 2193
4 PFD1115c hypothetical protein PY06456 2193
5 PFEOO75c rhoptry-associated protein, putative PY03918 1171
5 PFEO085c hypothetical protein PY03919 1171
5 PFEO090w hypothetical protein PY03920 1171
5 PFEO100w hypothetical protein PY04374 1328
5 PFEO105c hypothetical protein PY04373 1328
5 PFEO110w hypothetical protein PY05805 1901
5 PFEO135w hypothetical protein PY04661 1432
5 PFEO140c hypothetical protein PY04662 1432
5 PFEO145w 50S ribosomal subunit protein L28, putative PY04664 1432
5 PFEQ150c 4-diphosphocytidyl-2c-methyl-D-erythritol kinase (CMK), putative PY04665 1432




5 PFEO155w hypothetical protein PY06659 2289
5 PFEO165w actin depolymerizing factor, putative PY04700 1446
5 PFEO175c unconventional myosin pfm-b PY00345 99
5 PFEO185c¢ 60S ribosomal subunit protein L31, putative PY00344 99
5 PFEO190c hypothetical protein PY00343 99
5 PFEO195w P-type ATPase, putative PY04047 1217
5 PFE0205w ATP-dependent helicase, putative PY03782 1116
5 PFE0210c hypothetical protein PY03781 1116
5 PFEO215w ATP-dependent helicase, putative PY03841 1142
5 PFE0220w hypothetical protein PY03842 1142
5 PFE0225w 3-methyl-2-oxobutanoate dehydrogenase (lipoamide), putative PY03843 1142
5 PFE0235c hypothetical protein PY03845 1142
5 PFE0240w hypothetical protein PY04879 1515
5 PFE0245c hypothetical protein PY04880 1515
5 PFE0250w hypothetical protein PY02194 604
5 PFEO255w actin-related protein, putative PY00875 235
5 PFE0265c hypothetical protein PY02935 831
5 PFEO270c DNA repair protein, putative PY02936 831
5 PFE0295w hypothetical protein PY00710 194
5 PFEO300c 60S ribosomal subunit protein L24, putative PYO0711 194
5 PFEO305w transcription initiation factor TFiid, TATA-binding protein PY00712 194
5 PFEO310c hypothetical protein PY00713 194
5 PFEO335w hypothetical protein PY04352 1318
5 PFE0340c hypothetical protein, conserved PY04351 1318
5 PFEO345c hypothetical protein PY06226 2088
5 PFE0350c 60S ribosomal subunit protein L4/L1, putative PY06225 2088
5 PFE0360c hypothetical protein PY04330 1310
5 PFE0370c subtilisin-like protease precursor, putative PY04329 1310
5 PFEO375w cell differentiation protein rcd1, putative PY05128 1611
5 PFE0380c hypothetical protein, conserved PY05126 1611
5 PFEO385w hypothetical protein PY02736 761
5 PFEO390w hypothetical protein PY02737 761
5 PFE0395c¢ hypothetical protein PY02738 761
5 PFE0400w hypothetical protein PY02739 761
5 PFEO410w triose or hexose phosphate / phosphate translocator, putative PY00389 109
5 PFEO415w transcription factor iib, putative PY00388 109




5 PFE0420c guanidine nucleotide exchange factor, putative PY00387 109
5 PFEQ425w hypothetical protein PY07100 2540
5 PFE0430w ATP-dependent RNA helicase, putative PY05239 1655
5 PFEO435c single-strand binding protein, putative PY05238 1655
5 PFEO445c SNAP protein (soluble N-ethylmaleimide-sensitive factor Attachment Protein), putative PY04299 1299
5 PFEO450w chromosome condensation protein, putative PY03258 928
5 PFEQ455w phosphatase 1 regulatory subunit, putative PY03257 928
5 PFE0460c hypothetical protein PY03256 928
5 PFEO465c RNA polymerase | PY03255 928
5 PFEQ470w hypothetical protein PY03254 928
5 PFEQ475w asparaginyl-tRNA synthetase, putative PY03253 928
5 PFE0485w phosphatidylinositol 4-kinase PY04039 1213
5 PFE0490w hypothetical protein PY04038 1213
5 PFEO500c hypothetical protein PY04034 1213
5 PFEO505w cyclophilin, putative PY03899 1164
5 PFEO515w hypothetical protein PY05227 1652
5 PFEO520c topoisomerase | PY05226 1652
5 PFE0540w WD-repeat potein, putative PY04898 1520
5 PFEO545c histamine-releasing factor, putative PY04896 1520
5 PFEO555w stearoyl-CoA desaturase (acyl-CoA desaturase, faty acid desaturase), putative PY04895 1520
5 PFEO570w hypothetical protein PY02171 597
5 PFEO585c¢ myo-inositol 1-phosphate synthase, putative PY03995 1201
5 PFE0600c hypothetical protein PY07249 2620
5 PFE0605c glutathione synthetase PY07248 2620
5 PFEOG15w hypothetical protein PY03183 906
5 PFE0620c hypothetical protein PY03181 906
5 PFE0630c orotate phosphoribosyltransferase, putative PY04605 1418
5 PFE0G640w hypothetical protein PY04627 1425
5 PFE0G45w hypothetical protein PY04626 1425
5 PFE0650c hypothetical protein PY04625 1425
5 PFEOG55w hypothetical protein PY04624 1425
5 PFE0660c uridine phosphorylase, putative PY04622 1425
5 PFEOG75c deoxyribodipyrimidine photolyase (photoreactivating enzyme, DNA photolyase), putative PY02821 787
5 PFEOG85w hypothetical protein PY02820 787
5 PFE0690c Rab1 protein PY02819 787
5 PFEOQ700c hypothetical protein, conserved PY02818 787




5 PFEO705c helicase, belonging to UvrD family, putative PY01998 549
5 PFEO7 10w hypothetical protein PY01997 549
5 PFEO715w aspartyl t-RNA synthetase, putative PY01996 549
5 PFEO730c ribose 5-phosphate epimerase, putative PY07185 2584
5 PFEO735w hypothetical protein PY07098 2538
5 PFEQ745w hypothetical protein PY03225 922
5 PFEQ750c hypothetical protein, conserved PY03224 922
5 PFEQ755c¢ hypothetical protein PY03223 921

5 PFEQO765w phosphatidylinositol 3-kinase, putative PY00334 94

5 PFEQ770w hypothetical protein PY02167 595
5 PFEQ775c hypothetical protein PY02168 595
5 PFEQ785c hypothetical protein PY00232 65

5 PFEO790c hypothetical protein, conserved PY00231 65

5 PFEQ795c nif-like protein, putative PY00230 65

5 PFEO800w hypothetical protein PY01634 440
5 PFE0810c 40S ribosomal subunit protein S14, putative PY01636 440
5 PFEO815w hypothetical protein PY03314 946
5 PFE0820c hypothetical protein, conserved PY03313 946
5 PFEO825w transporter, putative PY03312 946
5 PFE0840c hypothetical protein PY03803 1125
5 PFE0845c 60S ribosomal subunit protein L8, putative PY04343 1316
5 PFE0855c¢ hypothetical protein PY04345 1316
5 PFE0860c hypothetical protein PY04346 1316
5 PFEO865c splicing factor, putative PY04347 1316
5 PFE0O870w transcriptional regulator, putative PY05380 1706
5 PFE0885w eukaryotic translation initiation factor 3 subunit, putative PY01620 437
5 PFE0890c hypothetical protein PY01619 437
5 PFEO895c Zinc finger protein, putative PY01618 437
5 PFEO900w hypothetical protein PYO1617 437
5 PFEO905w hypothetical protein PYO1616 437
5 PFE0915c proteasome subunit beta type 1 PY02685 743
5 PFE0920c cyclin2 related protein, putative PY02686 743
5 PFEQ925c snrnp protein, putative PY04051 1219
5 PFEQ930w hypothetical protein, conserved PY02029 558
5 PFE0945c hypothetical protein PY03392 975
5 PFEQ955w hypothetical protein PY06064 2021




5 PFEQ960w 50S ribosomal subunit protein L14, putative PY06065 2021
5 PFEQ965c vacuolar ATP synthetase, putative PY06066 2021
5 PFEQ970w cytochrome C oxidase assembly protein (heme A: farnesyltransferase), putative PY06214 2084
5 PFEQ975c 40S ribosomal subunit protein S24, putative PY06213 2084
5 PFE0980c hypothetical protein PY04723 1456
5 PFEQ985w hypothetical protein PY00703 192
5 PFEOQ990w hypothetical protein PY00700 192
5 PFE1005w 40S ribosomal subunit protein S9, putative PY02191 603
5 PFE1015c hypothetical protein PY04490 1372
5 PFE1020w u6 snrna-associated sm-like protein Lsm2, putative PY04489 1372
5 PFE1025c hypothetical protein PY04488 1372
5 PFE1035c¢ BIS(5'-nucleosyl)-tetraphosphatase (diadenosine tetraphosphatase), putative PY04487 1372
5 PFE1050w adenosylhomocysteinase(S-adenosyl-L-homocysteine hydrolase) PY02893 814
5 PFE1060c hypothetical protein PY02894 814
5 PFE1075c hypothetical protein PY00872 234
5 PFE1080w ribosomal large subunit pseudouridylate synthase, putative PY00873 234
5 PFE1085w DEAD-box subfamily ATP-dependant helicase, putative PY01366 361
5 PFE1105c hypothetical protein PY06035 2006
5 PFE1120w hypothetical protein PY00040 8
5 PFE1125w 50s ribosomal subunit protein L17, putative PY00041 8
5 PFE1130w hypothetical protein PY00042 8
5 PFE1135w hypothetical protein, conserved PY00043 8
5 PFE1140c G10 protein, putative PY00044 8
5 PFE1150w multidrug resistance protein PY00245 70
5 PFE1155c¢ mitochondrial processing peptidase alpha subunit, putative PY00244 70
5 PFE1160w hypothetical protein PY00243 70
5 PFE1165c hypothetical protein PY00242 70
5 PFE1170w hypothetical protein PY03711 1092
5 PFE1175w hypothetical protein PY03712 1092
5 PFE1180c hypothetical protein PY02816 786
5 PFE1185w transporter, putative PY04720 1454
5 PFE1195w karyopherin beta PY00155 42
5 PFE1200w hypothetical protein PY00156 42
5 PFE1210c hypothetical protein PY00157 42
5 PFE1215c developmentally regulated GTP-binding protein 1, putative PY06396 2165
5 PFE1230c hypothetical protein, conserved PY06872 2410




5 PFE1240w hypothetical protein, conserved PY05984 1978
5 PFE1245w zinc finger protein, putative PY06412 2175
5 PFE1250w long-chain fatty acid CoA ligase, putative PY01239 326

5 PFE1255w hypothetical protein PY06788 2363
5 PFE1260c hypothetical protein PY06789 2363
5 PFE1270c hypothetical protein PY02111 581

5 PFE1275c RNA methyltransferase, putative PY03647 1075
5 PFE1280w hypothetical protein PY03649 1075
5 PFE1285w hypothetical protein PY03650 1075
5 PFE1290w serine/threonine-protein kinase Nek1, putative PY06724 2328
5 PFE1295c hypothetical protein PY06723 2328
5 PFE1300w hypothetical protein PY03865 1150
5 PFE1305c hypothetical protein PY03864 1150
5 PFE1310c hypothetical protein PY03863 1150
5 PFE1330c hypothetical protein PY03733 1101
5 PFE1335c¢ hypothetical protein PY03734 1101
5 PFE1340w transmembrane protein, putative PY03735 1101
5 PFE1345c minichromosome maintenance protein 3, putative PY03736 1101
5 PFE1355¢ ubiquitin carboxyl-terminal hydrolase, putative PY03738 1101
5 PFE1360c methionine aminopeptidase, putative PY01653 447
5 PFE1365w hypothetical protein PY00397 113

5 PFE1370w hsp70 interacting protein, putative PY00398 113

5 PFE1375c hypothetical protein PY00399 113

5 PFE1390w RNA helicase-1 PYD1284 336
5 PFE1395c¢ hypothetical protein PY01283 336
5 PFE1400c beta adaptin protein, putative PY01282 336
5 PFE1405c eukaryotic translation initiation factor 3, subunit 6 PY01281 336
5 PFE1410c hypothetical protein PY01280 336
5 PFE1415w cell cycle regulator with zn-finger domain, putative PY06597 2260
5 PFE1425c hypothetical protein PY00692 190
5 PFE1430c cyclophilin, putative PY00693 190
5 PFE1435c hypothetical protein PY00694 190
5 PFE1445c hypothetical protein PY00695 190
5 PFE1450c hypothetical protein, conserved PY00696 190
5 PFE1460w hypothetical protein PY00697 190
5 PFE1465w hypothetical protein PY02786 777




5 PFE1470w cell cycle regulator protein, putative PY02784 777
5 PFE1485w hypothetical protein PY05157 1627
5 PFE1490c hypothetical protein PY05158 1627
5 PFE1505w hypothetical protein PY01811 492
5 PFE1510c Phosphoenolpyruvate/phosphate translocator precursor, putative PY01812 492
5 PFE1515w hypothetical protein PY01813 492
5 PFE1520c hypothetical protein PY01814 492
5 PFE1530c hypothetical protein, conserved PY02808 784
5 PFE1535w hypothetical protein PYO7115 2545
5 PFE1545c diaphanous homolog, putative PY01292 340
5 PFE1550w hypothetical protein PY07379 2697
5 PFE1560c hypothetical protein PY02968 841
5 PFE1565w hypothetical protein PY02967 841
5 PFE1570c hypothetical protein PY02965 841
6 MALGP1.20 hypothetical protein, conserved PY00832 225
6 MALGP1.24 ATP dependent RNA helicase, putative PY01861 507
6 MALGP1.25 MYND finger domain protein PY01862 507
6 MALGP1.26 hypothetical protein PY01863 507
6 MALGP1.27 elongation factor G, putative PYO1864 507
6 MALGP1.28 geranylgeranyltransferase, putative PY07078 2527
6 MALGP1.29 hypothetical protein PY00220 58
6 MALGP1.30 hypothetical protein PY00219 58
6 MALGP1.31 hypothetical protein, conserved PY00218 58
6 MALGP1.32 hypothetical protein PY00217 58
6 MALGP1.33 hypothetical protein PY00216 58
6 MALGP1.34 hypothetical protein PY00215 58
6 MALGP1.35 bcs1-like protein, putative PY02578 711
6 MALGP1.36 dihydroorotate dehydrogenase, mitochondrial precursor PY02580 711
6 MALGP1.37 hypothetical protein PY02581 711
6 MALGP1.38 calcium antiporter, putative PY00061 15
6 MALGP1.39 hypothetical protein PY00062 15
6 MALGP1.40 phenylalanyl-tRNA synthetase, putative PY04422 1346
6 MALGP1.41 hypothetical protein PY03250 927
6 MALGP1.42 hypothetical protein PY03251 927
6 MALGP1.43 hypothetical protein PY05445 1735
6 MALGP1.45 hypothetical protein PY05526 1771




6 MALGP1.46 hypothetical protein PY05527 1771
6 MALGP1.47 hypothetical protein PY05528 1771
6 MALGP1.48 hypothetical protein, expressed PY04822 1494
6 MALGP1.50 glyoxalase |, putative PY04823 1494
6 MALGP1.52 hypothetical protein PY03727 1098
6 MALGP1.54 RNA binding protein, putative PY04901 1521
6 MALGP1.56 ST kinase, putative PY0O5614 1806
6 MALGP1.57 calcium-binding protein, putative PY05615 1806
6 MALGP1.58 cyclin dependent kinase binding protein, putative PY05616 1806
6 MALGP1.60 hypothetical protein PY00627 170
6 MALGP1.61 DNA repair protein RADS0, putative PY00626 170
6 MALGP1.64 RNA-binding protein, putative PY03159 896
6 MALGP1.65 ubiquitin-conjugating enzyme E2, putative PY03157 895
6 MALGP1.67 hypothetical protein PY01049 277
6 MALGP1.68 polypyrimidine tract binding protein, putative PY01048 277
6 MALGP1.69 hypothetical protein, expressed PY01046 277
6 MALGP1.72 glutaredoxin-like protein, putative PY00223 60

6 MALGP1.73 translation initiation factor IF-2, putative PY05837 1914
6 MALGP1.74 MYND finger protein PY00650 180
6 MALGP1.75 hypothetical protein, conserved PY00652 180
6 MALGP1.77 hypothetical protein, conserved PY02530 695
6 MALGP1.78 4- hydroxybenzoate octaprenyltransferase, putative PY01399 368
6 MALGP1.79 hypothetical protein PY01398 368
6 MALGP1.80 hypothetical protein PY04854 1504
6 MALGP1.81 hypothetical protein PY04853 1504
6 MALGP1.82 hypothetical protein PY04852 1504
6 MALGP1.85 hypothetical protein PY03039 864
6 MALGP1.86 hypothetical protein PY03036 864
6 MALGP1.87 hypothetical protein PY03035 864
6 MALGP1.88 proteasome subunit alpha type 2, putative PY03034 864
6 MALGP1.89 hypothetical protein PY02260 619
6 MALG6P1.91 ornithine aminotransferase PY00104 33

6 MALGP1.92 hypothetical protein PY00105 33

6 MALGP1.93 hypothetical protein PY04048 1218
6 MALGP1.94 transporter protein, putative PY01325 349
6 MALGP1.95 citrate synthase-like protein, putative PY01324 349




6 MALGP1.97 cardiolipin synthetase, putative PY06901 2426
6 MALGP1.98 hypothetical protein PY04468 1367
6 MALGP1.100 hypothetical protein PY01954 536

6 MALGP1.101 hypothetical protein, conserved PY01955 536

6 MALGP1.102 hypothetical protein PY04390 1335
6 MALGP1.103 ribosomal protein L19-like protein, putative PY04391 1335
6 MALG6P1.104 step Il splicing factor, putative PY04392 1335
6 MALGP1.105 hypothetical protein, conserved PY04393 1335
6 MALGP1.107 hypothetical protein PY00497 138

6 MALGP1.110 transketolase, putative PYO3111 884
6 MALG6P1.111 trancription factor, putative PY03112 884
6 MALGP1.112 hypothetical protein, conserved PY03114 884
6 MALGP1.113 hypothetical protein PY03115 884
6 MALGP1.114 hypothetical protein PY03117 884
6 MALGP1.115 hypothetical protein PY03118 884
6 MALGP1.116 hypothetical protein PY03119 884
6 MALGP1.306 hypothetical protein PY06521 2218
6 MALGP1.305 hypothetical protein PY06520 2218
6 MALGP1.304 homologue of human HSPC025 PY06519 2218
6 MALGP1.301 hypothetical protein PY03102 880
6 MALGP1.300 hypothetical protein, conserved PY03101 880
6 MALGP1.299 Plasmodium falciparum membrane protein pf12 precursor PY03100 880
6 MALGP1.298 hypothetical protein PY03099 880
6 MALGP1.296 nucleolar GTP-binding protein 1, putative PY03098 880
6 MALGP1.291 ribosomal protein L18, putative PY01671 451

6 MALGP1.290 adapter-related protein, putative PY01672 451

6 MALGP1.289 hypothetical protein PY05106 1606
6 MALGP1.288 syntaxin binding protein, putative PY05107 1606
6 MALGP1.286 myosin-like protein, putative PY01085 288
6 MALGP1.284 hypothetical protein PY01084 288
6 MALGP1.283 hypothetical protein PY00646 177
6 MALGP1.279 hypothetical protein PY05678 1838
6 MALGP1.278 endonuclease iii homologue, putative PY05677 1838
6 MALGP1.275 enoyl-acyl carrier reductase PY03846 1143
6 MALGP1.272 ribonuclease, putative PY03694 1085
6 MALGP1.271 Cdc2-like protein kinase, putative PY06538 2226




6 MALGP1.270 hypothetical protein PY06539 2226
6 MALGP1.269 RNA and export factor binding protein, putative PY07541 2805
6 MALGP1.267 hypothetical protein PY03433 990
6 MALGP1.266 pyridoxine kinase PY01633 440
6 MALGP1.264 hypothetical protein PY01957 537
6 MALGP1.263 hypothetical protein PY01959 537
6 MALGP1.261 hypothetical protein PY01499 399
6 MALGP1.260 hypothetical protein PY01500 399
6 MALGP1.259 hypothetical protein PY01501 399
6 MALGP1.257 hypothetical protein PY05231 1653
6 MALGP1.256 mitochondrial import receptor subunit tom40 PY05229 1653
6 MALGP1.254 hypothetical protein PY05078 1592
6 MALGP1.253 hypothetical protein PY05077 1592
6 MALGP1.249 histone h2a PYO5076 1592
6 MALGP1.248 histone h3 PY05073 1592
6 MALGP1.247 hypothetical protein PY05072 1592
6 MALGP1.245 hypothetical protein PY05478 1749
6 MALGP1.244 60S ribosomal protein 127a, putative PY03375 972
6 MALGP1.242 malate dehydrogenase, putative PY03376 972
6 MALGP1.241 hypothetical protein, conserved PY03377 972
6 MALGP1.240 hypothetical protein PY03378 972
6 MALGP1.239 hypothetical protein PY03379 972
6 MALGP1.238 N-acetylglucosamine transferase PY03381 972
6 MALGP1.237 hypothetical protein PY03383 972
6 MALGP1.234 hypothetical protein PY02963 840
6 MALGP1.233 hypothetical protein PY02962 840
6 MALGP1.232 cell division cycle protein 48 homologue, putative PY03639 1071
6 MALGP1.230 hypothetical protein PY05697 1847
6 MALGP1.227 hypothetical protein PY03247 926
6 MALGP1.226 unknown PY03246 926
6 MALGP1.225 hypothetical protein PY03245 926
6 MALGP1.224 hypothetical protein PY03244 926
6 MALGP1.223 hypothetical protein PY03243 926
6 MALGP1.222 hypothetical protein PY04227 1271
6 MALGP1.221 Plasmodium falciparum MSP8-like protein PY04226 1271
6 MALGP1.220 cleavage stimulation factor subunit 1- like protein, putative PY04225 1271




6 MALGP1.219 hypothetical protein PY04224 1271
6 MALGP1.218 hypothetical protein PY04223 1271
6 MALGP1.217 hypothetical protein PY04477 1369
6 MALGP1.216 hypothetical protein PY04476 1369
6 MALGP1.215 pyridoxine biosynthetic enzyme pdx1 homologue, putative PY04475 1369
6 MALG6P1.213 Pfs77 protein PY04322 1307
6 MALGP1.212 hypothetical protein PY04323 1307
6 MALGP1.211 hypothetical protein PY06212 2083
6 MALGP1.210 nascent polypeptide associated complex alpha chain, putative PY01462 392
6 MALGP1.209 hypothetical protein PY01463 392
6 MALGP1.207 hypothetical protein PY01465 392
6 MALGP1.206 hypothetical protein, conserved PY01291 339
6 MALGP1.205 hypothetical protein PY02211 607
6 MALGP1.204 hypothetical protein PY02212 607
6 MALGP1.203 hypothetical protein, conserved PY02213 607
6 MALGP1.202 hypothetical protein PY02214 608
6 MALGP1.201 leucyl-trna synthetase, cytoplasmic, putative PY02181 600
6 MALGP1.199 chorismate synthase PY04071 1224
6 MALGP1.198 hypothetical protein PY03499 1011
6 MALGP1.197 ferredoxin--NADP reductase, putative PY06273 2106
6 MALGP1.194 fe-superoxide dismutase PY04892 1519
6 MALGP1.193 transcription or splicing factor-like protein, putative PY04200 1257
6 MALGP1.192 ATP-dependent DEAD box helicase, putative PY04199 1257
6 MALG6P1.191 protein kinase, putative PY04198 1257
6 MALGP1.190 ribonuclease H1 large subunit, putative PY06561 2240
6 MAL6P1.189 hexokinase PY02030 559
6 MALGP1.188 hypothetical protein PY02031 559
6 MALGP1.185 hypothetical protein PY04445 1356
6 MALGP1.184 anaphase-promoting complex subunit, putative PY04444 1356
6 MALGP1.181 hypothetical protein PY06378 2154
6 MALGP1.178 hypothetical protein PY02331 639
6 MALGP1.177 hypothetical protein PY02330 639
6 MALGP1.176 hypothetical protein PY02329 639
6 MALG6P1.175 DNA polymerase i, putative PY02328 639
6 MALGP1.174 hypothetical protein PY02327 639
6 MALGP1.172 poly(A) polymerase PAP, putative PY02044 563




6 MALGP1.171 hypothetical protein PY02045 563
6 MALGP1.169 hypothetical protein PY02046 563
6 MALGP1.168 hypothetical protein PY06931 2441
6 MALGP1.166 hypothetical protein PY04985 1559
6 MALGP1.165 3-oxoacyl-[acyl-carrier-protein] synthase i/ii PY04452 1361
6 MALGP1.163 hypothetical protein PY07530 2800
6 MALGP1.162 hypothetical protein PY07531 2800
6 MALGP1.161 hypothetical protein, conserved PY07532 2800
6 MALG6P1.160 pyruvate kinase, putative PY04645 1429
6 MALGP1.159 hypothetical protein PY04644 1429
6 MALGP1.157 hypothetical protein PY04642 1429
6 MALG6P1.155 c3h4-type ring finger protein, putative PY04641 1429
6 MALGP1.154 mitochondrial import inner membrane translocase subunit, putative PY04639 1429
6 MALGP1.153 4-methyl-5(B-hydroxyethyl)-thaizol monophosphate biosynthesis enzyme PY04638 1429
6 MALGP1.152 hypothetical protein PY04637 1429
6 MALG6P1.151 transportin PY02706 748
6 MALGP1.150 acetyl-CoA synthetase PY02707 748
6 MALGP1.149 hypothetical protein PY02708 748
6 MALGP1.147 hypothetical protein PY02709 748
6 MALGP1.145 ethanolaminephosphotransferase, putative PY05544 1779
6 MALGP1.143 hypothetical protein PY06368 2147
6 MALGP1.142 hypothetical protein PY06369 2147
6 MALGP1.140 Glu-tRNAGIn amidotransferase subunit B, putative PY03547 1031
6 MALGP1.139 hypothetical protein PY04171 1249
6 MALGP1.137 hypothetical protein, conserved PY03546 1031
6 MALGP1.136 DNAJ domain protein, putative PY03544 1031
6 MALGP1.135 phosphatidylcholine-sterol acyltransferase precursor, putative PY04170 1249
6 MALGP1.134 RNA binding protein, putative PY04169 1249
6 MALG6P1.133 transmembrane amino acid transporter protein, putative PY04168 1249
6 MALG6P1.131 SET-domain protein, putative PY02230 612
6 MALGP1.130 cullin-like protein, putative PY02229 612
6 MALGP1.129 sec14-like cytosolic factor or phosphatidylinositol/phosphatidylcholine transfer protein PY04201 1258
6 MALGP1.125 DNA polymerase epsilon, catalytic subunit a, putative PY05353 1694
6 MALGP1.122 hypothetical protein PY04518 1384
6 MALGP1.119 DEAD/DEAH box ATP-dependent RNA helicase, putative PY00830 225
7 PFO7_0006 starp antigen PYO5105 1605




7 PFO7_0010 hypothetical protein PY02318 637
7 PFO7_0011 hypothetical protein, conserved PY02319 637
7 PFO7_0012 hypothetical protein PY02320 637
7 MAL7P1.11 hypothetical protein PY02321 637
7 MAL7P1.14 hypothetical protein PY00681 187
7 PFO7_0014 hypothetical protein PY00680 187
7 MAL7P1.15 hypothetical protein PY00679 187
7 PFO7_0015 hypothetical protein PY01948 533
7 PFO7_0016 hypothetical protein PY01947 533
7 PFO7_0017 hypothetical protein PY01946 533
7 PFO7_0018 hypothetical protein PY06023 2000
7 MAL7P1.20 peptide chain release factor PY04145 1243
7 PFO7_0021 hypothetical protein PY01051 278
7 MAL7P1.21 origin recognition complex subunit, putative PY03235 924
7 PFO7_0023 DNA replication licensing factor mcm7 homologue, putative PY03236 924
7 PFO7_0024 hypothetical protein PY03237 924
7 MAL7P1.22 hypothetical protein PY00141 37

7 PFO7_0025 hypothetical protein PY00140 37

7 PFO7_0026 hypothetical protein PY00139 37

7 MAL7P1.23 hypothetical protein PY00138 37

7 MAL7P1.24 hypothetical protein, conserved PY00137 37

7 MAL7P1.25 hypothetical protein PY00136 37

7 PFO7_0027 DNA-directed RNA polymerase ii 8.2 kDa polypeptide, putative PY00134 37

7 PFO7_0028 hypothetical protein PY00133 37

7 MAL7P1.26 O-sialoglycoprotein endopeptidase, putative PY00132 37

7 PFO7_0029 heat shock protein 86 PY00130 37

7 PFO7_0030 P. falciparum strain 3D7 heat shock protein 86 PY05066 1588
7 PFO7_0031 P. falciparum 3D7 starin heat shock protein 86 PY05065 1588
7 PFO7_0032 Cg8 PY05064 1588
7 PFO7_0033 Cg4 PY05063 1588
7 PFO7_0034 Cg3 PY05062 1588
7 MAL7P1.27 chloroquine resistance transporter, putative PYO5061 1588
7 PFO7_0035 cgl protein PYO5060 1588
7 PFO7_0036 Cgb PY07597 2825
7 PFO7_0039 hypothetical protein PY02007 552
7 MAL7P1.28 hypothetical protein PY02008 552




7 PFO7_0040 lysophospholipase-like protein, putative PY02923 824
7 MAL7P1.29 hypothetical protein PY02920 824
7 PFO7_0042 hypothetical protein PY04691 1442
7 PFO7_0043 60S ribosomal protein 134-a, putative PY04861 1508
7 PFO7_0044 hypothetical protein PY04862 1508
7 PFO7_0045 hypothetical protein PY05785 1892
7 PFO7_0046 50s ribosomal protein 11, putative PY05786 1892
7 PFO7_0047 cell division cycle ATPase, putative PY05787 1892
7 MAL7P1.35 hypothetical protein PY01896 519
7 MAL7P1.37 sin3 associated polypeptide p18-like protein, putative PY01894 519
7 MAL7P1.38 regulator of chromosome condensation protein, putative PY01893 519
7 MAL7P1.64 hypothetical protein PY01858 506
7 MAL7P1.65 hypothetical protein PY01859 506
7 MAL7P1.66 hypothetical protein PY01860 506
7 PFO7_0052 hypothetical protein PY06753 2343
7 PFO7_0053 hypothetical protein PY04903 1523
7 PFO7_0054 histone h2b, putative PY02616 722
7 PFO7_0055 hypothetical protein PY02617 722
7 PFO7_0056 hypothetical protein PY02618 722
7 MAL7P1.68 hypothetical protein PY02619 722
7 MAL7P1.69 calmodulin, putative PY02620 722
7 PFO7_0057 transcription elongation factor s-ii, putative PY01302 342
7 PFO7_0058 hypothetical protein PY01301 342
7 PFO7_0059 4-nitrophenylphosphatase PY01300 342
7 PFO7_0060 hypothetical protein, conserved PY01299 342
7 MAL7P1.73 calcium/calmodulin-dependent protein kinase, putative PY02877 810
7 MAL7P1.74 hypothetical protein PY02878 810
7 PFO7_0062 GTP-binding translation elongation factor tu family protein, putative PY02880 810
7 PFO7_0063 hypothetical protein PY02881 810
7 PFO7_0065 zinc transporter, putative PYO7157 2566
7 PFO7_0066 hypothetical protein PY01028 272
7 PFO7_0067 hypothetical protein PY01027 272
7 MAL7P1.76 hypothetical protein PY01026 272
7 MAL7P1.77 hypothetical protein PY01024 272
7 MAL7P1.78 hypothetical protein PY01022 272
7 PFO7_0069 hypothetical protein PY00594 162




7 MAL7P1.81 eukaryotic translation initiation factor 3 37.28 kDa subunit, putative PY00595 162
7 PFO7_0070 transporter/permease protein, putative PY00596 162
7 MAL7P1.83 hypothetical protein PY04341 1315
7 MAL7P1.84 hypothetical protein, expressed transcript PY04342 1315
7 MAL7P1.86 transcription initiation factor iie, alpha subunit, putative PY00824 223
7 PFO7_0071 gueuine trna-ribosyltransferase; putative PY00825 223
7 PFO7_0072 calmodulin-domain protein kinase, putative PY03298 939
7 MAL7P1.87 hypothetical protein PY03296 939
7 PFO7_0073 seryl-trna synthetase, putative PY03295 939
7 PFO7_0074 hypothetical protein PY03294 939
7 MAL7P1.88 hypothetical protein PY03292 939
7 MAL7P1.89 hypothetical protein PY02768 770
7 MAL7P1.91 exported serine/threonine protein kinase PY02993 846
7 MAL7P1.92 cysteine repeat modular protein 2 homologue PY05272 1668
7 MAL7P1.93 mitochondrial ribosomal protein s8, putative PY05271 1668
7 PFO7_0075 hypothetical protein, expressed transcript PY05859 1925
7 PFO7_0076 hypothetical protein PY05858 1925
7 MAL7P1.98 hypothetical protein PY05857 1925
7 MAL7P1.99 hypothetical protein PY05856 1925
7 MAL7P1.100 serine/threonine protein kinase 2, putative PY02456 676
7 PFO7_0077 hypothetical protein PY02457 676
7 MAL7P1.102 hypothetical protein PY02458 676
7 PFO7_0078 hypothetical protein, conserved PY02459 676
7 PFO7_0079 60S ribosomal protein |1 1a, putative PY02461 676
7 PFO7_0080 40s ribosomal protein s10, putative PY02462 676
7 PFO7_0081 hypothetical protein PY02463 676
7 PFO7_0082 hypothetical protein PY00331 93

7 MAL7P1.104 3'-5' exoribonuclease Csl4 homolog, putative PY00332 93

7 PFO7_0083 hypothetical protein, conserved PY00333 93

7 PFO7_0084 hypothetical protein PY01430 379
7 PFO7_0085 ferrodoxin reductase-like protein PY01431 379
7 MAL7P1.109 hypothetical protein PY01725 468
7 MAL7P1.110 hypothetical protein, conserved PY01726 468
7 MAL7P1.111 hypothetical protein PYO1727 468
7 PFO7_0086 hypothetical protein PY01730 468
7 PFO7_0087 hypothetical protein PY01731 468




7 MAL7P1.113 DEAD box helicase, putative PY04724 1457
7 MAL7P1.114 T gondii P36-like protein; PY04725 1457
7 PFO7_0088 40s ribosomal protein s5, putative PY06068 2023
7 PFO7_0089 hypothetical protein PY02842 796
7 MAL7P1.117 hypothetical protein PY02841 796
7 PFO7_0090 hypothetical protein PY02839 796
7 MAL7P1.119 hypothetical protein PY07382 2699
7 MAL7P1.122 conserved GTP-binding protein, putative PY02266 622
7 PFO7_0091 cell cycle control protein cwf15 homologue, putative PY02267 622
7 PFO7_0092 hypothetical protein, conserved PY02268 622
7 PFO7_0094 hypothetical protein PY02055 565
7 PFO7_0095 hypothetical protein, conserved PY02052 565
7 PFO7_0096 hypothetical protein PY02051 565
7 MAL7P1.124 hypothetical protein PY02050 565
7 MAL7P1.125 hypothetical protein PY02049 564
7 PFO7_0097 hypothetical protein PY02048 564
7 PFO7_0099 hypothetical protein PY05504 1762
7 PFO7_0100 hypothetical protein PY05503 1762
7 PFO7_0101 hypothetical protein, expressed transcript PY00052 12

7 MAL7P1.126 hypothetical protein PY00053 12

7 MAL7P1.127 hypothetical protein PY02673 740
7 MAL7P1.129 hypothetical protein PY02675 740
7 PFO7_0102 hypothetical protein PY01610 436
7 MAL7P1.130 3-demethylubiquinone-9 3-methyltransferase-like protein, putative PYO1611 436
7 PFO7_0103 chaperone, putative PYO1612 436
7 MAL7P1.131 hypothetical protein PYO1614 436
7 MAL7P1.132 hypothetical protein PY01615 436
7 MAL7P1.137 kelch protein, putative PY07654 2863
7 PFO7_0104 kinesin-like protein, putative PY00879 237
7 MAL7P1.138 hypothetical protein PY03674 1080
7 MAL7P1.139 mago nashi protein homolog, putative PY03676 1080
7 PFO7_0106 hypothetical protein PY03677 1080
7 MAL7P1.141 hypothetical protein PY06668 2297
7 MAL7P1.142 hypothetical protein PY07566 2815
7 MAL7P1.144 hypothetical protein, conserved PY03326 951

7 MAL7P1.145 DNA mismatch repair protein pms1 homologue, putative PY01438 382




7 MAL7P1.146 hypothetical protein PY01439 382
7 MAL7P1.147 ubiquitin carboxyl-terminal hydrolase, putative PY01440 382
7 PFO7_0109 hypothetical protein PY02101 575
7 PFO7_0110 hypothetical protein, conserved PY02099 575
7 PFO7_0111 hypothetical protein PY02098 575
7 MAL7P1.149 hypothetical protein PY02097 575
7 MAL7P1.150 cysteine desulfurase, putative PY02096 575
7 MAL7P1.151 modification methylase-like protein PY02095 575
7 PFO7_0112 proteasome subunit alpha type 5, putative PY02094 575
7 PFO7_0113 hypothetical protein PY02093 575
7 MAL7P1.152 hypothetical protein PY01289 338
7 PFO7_0114 hypothetical protein PY01290 338
7 PFO7_0115 integral membrane protein, putative PY01447 385
7 PFO7_0116 hypothetical protein PY00092 27

7 PFO7_0117 eukaryotic translation initiation factor 2 alpha subunit, putative PY00093 27

7 MAL7P1.153 hypothetical protein PY01307 344
7 PFO7_0119 hypothetical protein PY01308 344
7 MAL7P1.154 hypothetical protein PY01310 344
7 MAL7P1.156 hypothetical protein PY02956 838
7 MAL7P1.157 hypothetical protein PY01479 395
7 PFO7_0120 hypothetical protein PY01476 395
7 MAL7P1.159 antioxidant protein, putative PY01475 395
7 PFO7_0121 hypothetical protein, conserved PY01474 395
7 PFO7_0122 hypothetical protein, conserved PY01473 395
7 PFO7_0123 mRNA (N6-adenosine)-methyltransferase, putative PY01472 395
7 PFO7_0124 hypothetical protein PY01470 395
7 PFO7_0125 hypothetical protein, conserved PY03001 850
7 PFO7_0126 hypothetical protein PY01583 426
7 PFO7_0127 hypothetical protein PY02955 837
7 PFO7_0128 erythrocyte binding antigen PY04764 1471
8 PFO8_0003 tryptophan/threonine-rich antigen PY06203 2079
8 MAL8P1.8 hypothetical protein PY06580 2250
8 PFO8_0006 prohibitin, putative PY07166 2571
8 MAL8P1.10 hypothetical protein, conserved PY07165 2571
8 PFO8_0008 hypothetical protein PY07130 2551
8 MAL8P1.12 hypothetical protein PY07131 2551




8 MAL8P1.13 integral membrane protein PY07338 2675
8 PFO8_0009 translation initiation factor EIF-2b alpha subunit, putative PY07384 2701
8 MAL8P1.14 hypothetical protein PY05780 1889
8 PFO8_0010 hypothetical protein PY05779 1889
8 MAL8P1.15 hypothetical protein PY01363 359
8 MAL8P1.16 hypothetical protein PY01364 359
8 PFO8_0012 hypothetical protein PY00637 174
8 MAL8P1.18 hypothetical protein PY04437 1352
8 PFO8_0014 plastid 50s ribosomal protein, putative PY04436 1352
8 PFO8_0015 hypothetical protein PY06194 2075
8 PFO8_0018 Translation initiation factor like protein PY06191 2075
8 MAL8P1.19 hypothetical protein, conserved PY03587 1046
8 MAL8P1.20 hypothetical protein PY03586 1046
8 PFO8_0019 guanine nucleotide-binding protein PYO0516 145
8 MAL8P1.21 hypothetical protein PY00517 145
8 PF08_0020 hypothetical protein PY00518 145
8 MAL8P1.22 dehydrodolichyl diphosphate synthetase, putative PY05575 1790
8 PFO8_0021 hypothetical protein PY05573 1790
8 PF08_0022 hypothetical protein, conserved in P. falciparum PY05572 1790
8 MAL8P1.24 hypothetical protein PY01031 274
8 PF08_0023 hypothetical protein PY01032 274
8 MAL8P1.25 hypothetical protein PY01888 516
8 PF08_0024 hypothetical protein PY01887 516
8 PF08_0026 hypothetical protein PY01886 516
8 MAL8P1.28 hypothetical protein PY05663 1830
8 MAL8P1.29 hypothetical protein PY05662 1830
8 PFO8_0027 hypothetical protein PY03121 885
8 PF08_0028 hypothetical protein PY03123 885
8 MAL8P1.31 hypothetical protein PY03124 885
8 PF08_0029 hypothetical protein PY03126 885
8 MAL8P1.32 nucleoside transporter, putative PY03127 885
8 MAL8P1.33 GTP-binding protein, putative PY02080 572
8 MAL8P1.34 hypothetical protein PY02081 572
8 MAL8P1.35 exonuclease, putative PY02082 572
8 PFO8_0030 hypothetical protein PY02083 572
8 PF08_0031 oxoglutarate/malate translocator protein, putative PY02084 572




8 MAL8P1.37 lipoate-protein ligase, putative PY04501 1377
8 PFO8_0033 hypothetical protein, conserved PY04502 1377
8 MAL8P1.38 hypothetical protein PY02678 742
8 PFO8_0034 histone acetyltransferase Gen5 PY02679 742
8 MAL8P1.40 RNA-binding protein, putative PY02680 742
8 MAL8P1.41 hypothetical protein PY02682 742
8 MAL8P1.42 hypothetical protein PY02683 742
8 PFO8_0035 hypothetical protein PY02500 687
8 MAL8P1.43 u5 snrnp-specific 40 kDa protein, putative PY02499 687
8 MAL8P1.45 hypothetical protein PY02498 687
8 PF08_0036 protein transport protein PY02497 687
8 MAL8P1.47 hypothetical protein PY07232 2612
8 MAL8P1.48 small nuclear ribonucleoprotein polypeptide g, 65009- 64161, putative PY07229 2612
8 PFO8_0037 hypothetical protein PY04243 1277
8 PFO8_0038 hypothetical protein PY04244 1277
8 MAL8P1.50 hypothetical protein PY04245 1277
8 MAL8P1.51 protein transport protein sec61 beta 1 subunit PY04246 1277
8 PFO8_0039 ribosomal protein, putative PY04247 1277
8 PF08_0040 hypothetical protein PY04248 1277
8 PF08_0042 ATP-dependent RNA helicase prh1, putative PY03685 1083
8 PF08_0043 hypothetical protein PY03687 1083
8 PF08_0044 protein kinase PY05890 1938
8 MAL8P1.53 hypothetical protein PY07455 2750
8 MAL8P1.55 hypothetical protein PY02422 667
8 PFO8_0045 2-oxoglutarate dehydrogenase e1 component, mitochondrial precursor PY02421 667
8 MAL8P1.56 hypothetical protein PY02420 667
8 MAL8P1.57 C-13 antigen PY02418 667
8 PFO8_0047 hypothetical protein PY06142 2055
8 MAL8P1.58 phosphatidylglycerophosphate synthase PY03489 1008
8 MAL8P1.59 hypothetical protein PY03490 1008
8 PF08_0048 ATP-dependant helicase, putative PY01180 311

8 MAL8P1.60 hypothetical protein PY03072 873

8 MAL8P1.61 hypothetical protein PY03073 873

8 MAL8P1.62 hypothetical protein PY03074 873

8 MAL8P1.63 hypothetical protein, conserved PY03075 873

8 PF08_0050 hypothetical protein PY03076 873




8 PFO8_0052 hypothetical protein PY03943 1179
8 MAL8P1.64 hypothetical protein PY06156 2061
8 PFO8_0054 heat shock 70 kDa protein PY06158 2061
8 PFO8_0055 u3 small nucleolar ribonucleoprotein protein, putative PY03839 1140
8 MAL8P1.65 hypothetical protein PY03840 1141
8 MAL8P1.67 hypothetical protein, conserved PY05993 1982
8 MAL8P1.68 hypothetical protein PY05992 1982
8 MAL8P1.69 14-3-3 protein PY01841 501

8 MAL8P1.70 hypothetical protein PY03958 1186
8 MAL8P1.71 hypothetical protein PY03957 1186
8 MAL8P1.72 high mobility group protein, putative PYO7077 2526
8 PFO8_0057 hypothetical protein PY07076 2526
8 MAL8P1.73 hypothetical protein PY02282 627
8 PFO8_0059 protein kinase c inhibitor-like protein PY05168 1631
8 MAL8P1.75 hypothetical protein PY04363 1323
8 MAL8P1.76 meiotic recombination protein dmc1-like protein PY05593 1798
8 PFO8_0063 hypothetical protein PY00565 156
8 MAL8P1.78 small heat shock protein PY00566 156
8 MAL8P1.79 hypothetical protein PY00567 156
8 PFO8_0064 hypothetical protein, conserved PY00570 156
8 MAL8P1.81 hypothetical protein, conserved PY00571 156
8 PFO8_0065 hypothetical protein, conserved PY00572 156
8 PFO8_0066 lipoamide dehydrogenase, putative PY00573 156
8 MAL8P1.82 hypothetical protein PY00538 150
8 PFO8_0067 hypothetical protein PY00539 150
8 MAL8P1.83 eukaryotic translation initiation factor 3 p42 subunit, putative PY00540 150
8 MAL8P1.84 hypothetical protein PY00541 150
8 MAL8P1.85 hypothetical protein PY00542 150
8 PFO8_0068 hypothetical protein PY04441 1355
8 PF08_0069 importin beta, putative PY04443 1355
8 PFO8_0071 fe-superoxide dismutase PY05422 1723
8 PFO8_0073 hypothetical protein PY05340 1688
8 MAL8P1.91 hypothetical protein PY02403 661

8 MAL8P1.92 ATPase, putative PY02401 661

8 PFO8_0074 hypothetical protein, conserved PY07825 2953
8 PF08_0075 60S ribosomal protein I13, putative PY06465 2195




8 PFO8_0076 40s ribosomal protein s16 PY06464 2195
8 PFO8_0077 GDP-mannose 4,6-dehydratase, putative PY06463 2195
8 PF08_0080 hypothetical protein PY00460 129
8 PF08_0081 hypothetical protein PY00458 129
8 MAL8P1.95 hypothetical protein PY00457 129
8 MAL8P1.96 hypothetical protein PY05996 1985
8 PF08_0082 hypothetical protein PY05997 1985
8 PF08_0084 hypothetical protein PY01791 485
8 PF08_0085 ubiquitin-conjugating enzyme, putative PY01792 485
8 PFO8_0086 hypothetical protein, conserved PY01794 485
8 PF08_0087 importin alpha, putative PY01795 485
8 PF08_0088 hypothetical protein PY01796 485
8 MAL8P1.98 hypothetical protein PY01797 485
8 PF08_0089 hypothetical protein PY03874 1155
8 MAL8P1.100 hypothetical protein PY00745 200
8 MAL8P1.101 hypothetical protein PY00746 200
8 PFO8_0090 hypothetical protein PY04683 1438
8 PFO8_0091 hypothetical protein PY04682 1438
8 PF08_0092 hypothetical protein PY04681 1438
8 MAL8P1.103 hypothetical protein, conserved PY04680 1438
8 MAL8P1.104 hypothetical protein PY01168 308
8 MAL8P1.105 hypothetical protein PY01173 309
8 PFO8_0093 hypothetical protein PY01172 309
8 PF08_0094 cullin protein, putative PYO1171 309
8 MAL8P1.106 hypothetical protein PY02228 611
8 PFO8_0095 dihydropteroate synthetase PY02226 611
8 PFO8_0096 RNA helicase, putative PY02224 611
8 MAL8P1.108 protein phosphatase, putative PY06112 2037
8 PFO8_0097 hypothetical protein PY06110 2037
8 MAL8P1.109 hypothetical protein, conserved PY01654 448
8 PF08_0098 abc transporter, putative PY01655 448
8 MAL8P1.112 hypothetical protein, conserved PY01657 448
8 PFO8_0100 ruvB like DNA helicase, putative PYO1658 448
8 MAL8P1.113 hypothetical protein PY06348 2140
8 PFO8_0101 hypothetical protein PY06876 2412
8 MAL8P1.121 hypothetical protein PY01892 519




8 PF08_0108 pepsinogen, putative PY06692 2310
8 MAL8P1.125 tyrosyl-trna synthetase, putative PY04194 1255
8 PFO8_0109 hypothetical protein PY04193 1255
8 MAL8P1.127 hypothetical protein PY04191 1255
8 MAL8P1.128 proteasome subunit alpha type 6 PY04190 1255
8 PFO8_0110 Rab18 gtpase PY01075 283
8 PFO8_0111 hypothetical protein PY07254 2622
8 MAL8P1.131 Gas41 homologue PY07255 2622
8 PFO8_0112 hypothetical protein PY07256 2622
8 PFO8_0113 vacuolar proton translocating ATPase subunit A PY05420 1722
8 PFO8_0114 hypothetical protein PY02868 804
8 MAL8P1.132 hypothetical protein PY02867 804
8 PFO8_0115 hypothetical protein PY02866 804
8 MAL8P1.134 hypothetical protein PY04695 1443
8 MAL8P1.135 hypothetical protein PY04694 1443
8 PFO8_0116 hypothetical protein PY05154 1625
8 PFO8_0117 hypothetical protein PY05153 1625
8 PFO8_0118 hypothetical protein PY05558 1784
8 MAL8P1.137 hypothetical protein PY07204 2595
8 PF08_0120 hypothetical protein PY00381 107
8 PFO8_0121 peptidyl-prolyl cis-trans isomerase precursor PY00382 107
8 PF08_0123 hypothetical protein PY05524 1769
8 MAL8P1.139 hypothetical protein PY05523 1769
8 MAL8P1.140 methionine aminopeptidase, putative PY00802 216
8 MAL8P1.141 hypothetical protein PY00803 216
8 PFO8_0124 hypothetical protein PY00805 216
8 MAL8P1.142 proteasome beta-subunit PY00806 216
8 PFO8_0125 tubulin gamma chain PY00808 216
8 MAL8P1.143 hypothetical protein PY05496 1759
8 MAL8P1.144 hypothetical protein PY00809 216
8 MAL8P1.146 hypothetical protein PY05625 1811
8 PFO8_0127 hypothetical protein PY07428 2731
8 PFO8_0128 hypothetical protein PY05631 1816
8 PFO8_0129 protein phosphatase, putative PY02315 635
8 MAL8P1.151 hypothetical protein, conserved PY04281 1293
8 MAL8P1.152 hypothetical protein PY04283 1293




8 PF08_0130 wd repeat protein, putative PY04284 1293
8 PFO8_0131 1-cys peroxidoxin PY04285 1293
8 PFO8_0132 glutamate dehydrogenase PY03701 1089
8 MAL8P1.156 hypothetical protein PY03463 999
8 MAL8P1.157 hypothetical protein PY03464 999
9 PFIO145w hypothetical protein PY01822 495
9 PFIO150c hypothetical protein PY01823 495
9 PFI0155c ras family GTP-ase, putative PY01824 495
9 PFIO160w hypothetical protein PY01109 294
9 PFIO165c DEAD/DEAH box helicase, putative PYO1108 294
9 PFIO170w hypothetical protein PY01157 304
9 PFIO175w hypothetical protein PY01156 304
9 PFIO180w alpha tubulin PYD1155 304
9 PFIO185w hypothetical protein PY01154 304
9 PFIO190w ribosomal protein L32, putative PY01152 304
9 PFIO195c hypothetical protein PY01151 304
9 PFI0200c adapter-related protein, putative PY01150 304
9 PFI0205w hypothetical protein PY01149 304
9 PFI0210c hypothetical protein PY01148 304
9 PFI0215c signal peptidase, putative PY04820 1493
9 PFI0225w hypothetical protein PY04608 1419
9 PFI0235w replication factor A-related protein, putative PY00067 16

9 PFI0240c E1-E2_ATPase/hydrolase, putative PY00066 16

9 PFI0245c hypothetical protein PY00065 16

9 PFI0250c hypothetical protein PY00064 16

9 PFI0255c mitochondrial carrier protein, putative PY04545 1396
9 PFI0265c rhoptry protein, putative PY06325 2131
9 PFIO275w hypothetical protein PY04566 1404
9 PFI0280c hypothetical protein, conserved PY04567 1404
9 PFI0285w hypothetical protein PY03790 1119
9 PFI0295c hypothetical protein PY04959 1551
9 PFIO310w hypothetical protein PY07153 2563
9 PFIO315c hypothetical protein PY05018 1573
9 PFI0320w hypothetical protein PY03443 994
9 PFI0335w hypothetical protein PY05144 1621
9 PFI0345w hypothetical protein PY01953 535




9 PFIO350c hypothetical protein PY01952 535
9 PFIO355c ATP-dependent heat shock protein, putative PY01951 535
9 PFIO365w hypothetical protein PY04116 1236
9 PFI0370c subunit of proteaseome activator complex, putative PYO4117 1236
9 PFIO375w ribosomal protein L35 with long N-terminal extension, putative PY01737 470
9 PFI0380c formylmethionine deformylase, putative PY01738 470
9 PFI0O385c S1/P1nuclease, putative PY01739 470
9 PFI0395w hypothetical protein PY06648 2283
9 PFI0400c hypothetical protein PY05388 1708
9 PFI0425w transporter, putative PY04714 1450
9 PFI0440w hypothetical protein PY03134 886
9 PFI0445c hypothetical protein PY03133 886
9 PFI0450c apoptosis-related protein, putative PY03132 886
9 PFI0455w exoribonuclease, putative PY03131 886
9 PFI0460w hypothetical protein PY03130 886
9 PFIO465c hypothetical protein PY03129 886
9 PFI0470w FHA domain protein, putative PY03501 1012
9 PFI047 5w small nuclear ribonucleoprotein (snRNP), putative PY03502 1012
9 PFI0480w helicase with Zn-finger motif, putative PY03503 1012
9 PFI0485c hypothetical protein PY03504 1012
9 PFI0490c hypothetical protein PY05488 1755
9 PFIO500w hypothetical protein PY05529 1772
9 PFIO505c hypothetical protein PY05530 1772
9 PFIO520w actin-like protein, putative PY00853 231

9 PFIO525w nucleotide binding protein, putative PY00852 231

9 PFIO530c DNA primase, large subunit, putative PY00851 231

9 PFI0540w hypothetical protein PY00335 95

9 PFI0545w hypothetical protein PY00336 95

9 PFIO550w hypothetical protein PY00337 95

9 PFIO555c¢ hypothetical protein PY00338 95

9 PFIO565w hypothetical protein PY03427 985
9 PFIO570w GTP-binding protein, putative PY03426 985
9 PFIO575c hypothetical protein PY03425 985
9 PFIO585c hypothetical protein PY03424 985
9 PFI0590c hypothetical protein PY03423 985
9 PFI0595¢ hypothetical protein PY03422 985




9 PFIO605c hypothetical protein, conserved PY03421 985
9 PFIO625c hypothetical protein PY03441 993
9 PFIO630w 26S proteasome regulatory subunit, putative PY03442 993
9 PFIO635c hypothetical protein PY05052 1586
9 PFI0640c hypothetical protein PY05053 1586
9 PFIO650c hypothetical protein PY04842 1500
9 PFIO655c hypothetical protein PY03638 1070
9 PFIO670w hypothetical protein, conserved PY02480 683
9 PFI0680c hypothetical protein PY02481 683
9 PFIO685w pseudouridylate synthase, putative PY02484 683
9 PFI0690c hypothetical protein PY02485 683
9 PFI0695c phospholipid or glycerol acyltransferase, putative PY02486 683
9 PFIO705w hypothetical protein, conserved PY02391 658
9 PFIO710c hypothetical protein PY02390 658
9 PFIO7 15w hypothetical protein, conserved PY06377 2153
9 PFIO720w hypothetical protein PY02653 733
9 PFIO725c hypothetical protein PY02654 733
9 PFIO730w hypothetical protein PY03420 984
9 PFIO755c 6-phosphofructokinase, putative PY01321 348
9 PFIO7 60w hypothetical protein PY01322 348
9 PFIO7 65w hypothetical protein PY07490 2770
9 PFIO770c hypothetical protein PY07489 2770
9 PFIO775w glycolipid transfer protein, putative PY07488 2770
9 PFIO780w hypothetical protein PY00953 256
9 PFI0785c transporter, putative PY00954 256
9 PFIO795w hypothetical protein PY00222 59

9 PFIO805w hypothetical protein PY07432 2735
9 PFIO815c hypothetical protein, conserved PY06964 2458
9 PFI0820c RNA-binding protein, putative PY06963 2458
9 PFIO825w hypothetical protein PY03266 930
9 PFIO830c hypothetical protein PY03265 930
9 PFIO835c N-glycosylase/DNA lyase, putative PY07176 2578
9 PFI0840w hypothetical protein PYO7177 2578
9 PFI0845w hypothetical protein PY07178 2578
9 PFIO855w hypothetical protein PY06081 2026
9 PFI0860c ATP-dependant RNA helicase, putative PY06080 2026




9 PFIO865w hypothetical protein, conserved PY06079 2026
9 PFIO875w Heat shock protein PY05001 1566
9 PFIO880c acid phosphatase, putative PY05000 1566
9 PFIO890c large ribosomal subunit protein L3, prokaryotic (50S)-like, putative PY07001 2481
9 PFIO895c hypothetical protein, conserved PY02659 734
9 PFI0O900w hypothetical protein PY02656 734
9 PFI0920c hypothetical protein, conserved PY06801 2370
9 PFI0925w Gamma-glutamylcysteine synthetase PY01606 434
9 PFI0930c Nucleosome assembly protein PY01605 434
9 PFI0935w DNAJ-like molecular chaperone protein, putative PY05339 1687
9 PFI0940c hypothetical protein PY05337 1687
9 PFI0945w hypothetical protein PY05336 1687
9 PFI0950w protein disulfide isomerase, putative PY05335 1687
9 PFI0955w sugar transporter, putative PY05332 1687
9 PFI0970c hypothetical protein PY05378 1705
9 PFI0975c hypothetical protein PY05377 1705
9 PFI0980w hypothetical protein PY05248 1660
9 PFI0990c hypothetical protein PY05249 1661
9 PFI1000w hypothetical protein PY05463 1744
9 PFI1015w hypothetical protein PY03600 1053
9 PFI1020c Inosine-5'-monophosphate dehydrogenase PY03601 1053
9 PFI1025w RNA-binding protein, putative PY03602 1053
9 PFI1030c ubiquitin conjugating enzyme E2, putative PY03603 1053
9 PFI1035w hypothetical protein PY03605 1053
9 PFI1040c hypothetical protein PY03606 1053
9 PFI1045w hypothetical protein PY02488 684
9 PFI1060w hypothetical protein PY04670 1436
9 PFI1065c hypothetical protein PY04671 1436
9 PFI1080w hypothetical protein PY00184 50

9 PFI1085w ubiquitin-like protein, putative PY00183 50

9 PFI1090w s-adenosylmethionine synthetase, putative PY06246 2095
9 PFI1 100w Para-aminobenzoic acid synthetase PY04548 1398
9 PFI1105w Phosphoglycerate kinase PY04547 1398
9 PFI1125c 3-oxoacyl-[acyl-carrier protein] reductase, putative PY02416 665
9 PFI1130c DNA-directed RNA polymerase I, putative PY02415 665
9 PFI1135¢ hypothetical protein PY02414 665




9 PFI1 140w NADPH-cytochrome p450 reductase PY05179 1637
9 PFI1145w hypothetical protein PY05180 1637
9 PFI1155w hypothetical protein PY02394 659
9 PFI1 160w hypothetical protein PY02395 659
9 PFI1165c hypothetical protein PY02396 659
9 PFI1170c Thioredoxin reductase PY02397 659
9 PFI1175c RNA-binding protein, putative PYO0010 4

9 PFI1195c hypothetical protein PY05196 1644
9 PFI1205c hypothetical protein PY05199 1644
9 PFI1230c hypothetical protein PY00930 249
9 PFI1235w hypothetical protein PY00928 249
9 PFI1240c prolyl-t-RNA synthase, putative PY00927 249
9 PFI1245c Protein phosphatase-beta PY00926 249
9 PFI1255w hypothetical protein, conserved PY03878 1156
9 PFI1260c Histone deacetylase PY03877 1156
9 PFI1265w hypothetical protein PY03876 1156
9 PFI1270w hypothetical protein PY00763 206
9 PFI1275w protein kinase, putative PY00762 206
9 PF11280c protein kinase, putative PYO0761 206
9 PFI1285w hypothetical protein PY04353 1319
9 PFI1290w protein kinase, putative PY04354 1319
9 PFI1295c membrane transporter, putative PY04355 1319
9 PFI1305w hypothetical protein PY00251 72

9 PFI1310w NAD synthase, putative PY00252 72

9 PFI1315c hypothetical protein PY00253 72

9 PFI1320c hypothetical protein PY00254 72

9 PFI1330c hypothetical protein PY02909 817
9 PFI1340w fumarate hydratase, putative PY05182 1638
9 PFI1345c hypothetical protein PY05183 1638
9 PFI1355w hypothetical protein PY00449 126
9 PFI1360c serine/threonine protein phosphatase, putative PY00448 126
9 PFI1370c phosphatidylserine decarboxylase PY05588 1796
9 PFI1385c hypothetical protein PY04410 1341
9 PFI1395w hypothetical protein PY03915 1170
9 PFI1400c hypothetical protein PY03916 1170
9 PFI1410c hypothetical protein PY04176 1250




9 PFI1415w Serine/Threonine protein kinase, putative PY04175 1250
9 PFI1420w guanylate kinase, putative PY04174 1250
9 PFI1425w hypothetical protein PY04173 1250
9 PFI1435w RNA binding function, putative PY05765 1879
9 PFI1440w hypothetical protein PY05297 1675
9 PFI1445w hypothetical protein PY05295 1675
9 PFI1450c hypothetical protein, conserved PY05294 1675
9 PFI1455c hypothetical protein PY05293 1675
9 PFI1460c hypothetical protein PY05292 1675
9 PFI1470c hypothetical protein PY04280 1292
9 PFI1475w merozoite surface protein 1, precursor PY05748 1871
9 PFI1480w hypothetical protein PY01868 509
9 PFI1485c diacylglycerol kinase, putative PY01867 509
9 PFI1490c Large cyclophilin-like protein PY03175 903
9 PFI1495w hypothetical protein PY03176 903
9 PFI1510w hypothetical protein PY05559 1785
9 PFI1525w hypothetical protein PY07648 2858
9 PFI1540w hypothetical protein PY03213 917
9 PFI1545c proteosome precursor, putative PY03212 917
9 PFI1550c hypothetical protein PY03211 917
9 PFI1560c hypothetical protein PY03209 917
9 PFI1565w conserved protein PY03207 917
9 PFI1575c peptide release factor, putative PY03620 1061
9 PFI1585c 30S ribosomal protein S6-like protein, putative PY03622 1061
9 PFI1590c hypothetical protein PY04916 1530
9 PFI1595c hypothetical protein PY02605 716
9 PFI1615w hypothetical protein PY03908 1168
9 PFI1625c organelle processing peptidase, putative PY01832 498
9 PFI1630c hypothetical protein PY01831 498
9 PFI1635w delta tubulin, putative PYO0740 197
9 PFI1645c hypothetical protein PY00739 197
9 PFI1650w DNA excision-repair helicase, putative PY00738 197
9 PFI1655c hypothetical protein PY00736 197
9 PFI1660w hypothetical protein PY06099 2032
9 PFI1665w uncharacterised trophozoite protein PY06100 2032
9 PFI1670c vacuolar ATP synthase subunit E, putative PY06101 2032




9 PFI1675w hypothetical protein PY05237 1654
9 PFI1680w hypothetical protein PY05236 1654
9 PFI1685w cAMP-dependent protein kinase catalytic subunit PY05235 1654
9 PF11700c vesicle transport protein, putative PYO01196 316
9 PF11730w cytoadherence linked asexual protein (CLAG) PYO6117 2041
10 PF10_0016 Acyl CoA binding protein, putative PY01656 448
10 PF10_0027 hypothetical protein PY03462 998
10 PF10_0028 hypothetical protein, conserved PY03461 998
10 PF10_0031 hypothetical protein PY04381 1331
10 PF10_0033 hypothetical protein PY02919 823
10 PF10_0034 hypothetical protein PY04290 1296
10 PF10_0035 hypothetical protein PY00940 253
10 PF10_0036 N-acetyltransferase, putative PY00941 253
10 PF10_0037 hypothetical protein PY00942 253
10 PF10_0038 ribosomal protein S20e, putative PY00943 253
10 PF10_0039 hypothetical protein PY04337 1314
10 PF10_0040 hypothetical protein PY04338 1314
10 PF10_0041 U5 small nuclear ribonuclear protein, putative PY05417 1720
10 PF10_0045 hypothetical protein PY05189 1640
10 PF10_0046 hypothetical protein PY06662 2291
10 PF10_0047 hypothetical protein PY05537 1777
10 PF10_0049 hypothetical protein PY06618 2269
10 PF10_0050 hypothetical protein PY01760 475
10 PF10_0051 ADP/ATP carrier protein, putative PYO7502 2780
10 PF10_0053 tRNA synthetase, putative PY06890 2420
10 PF10_0055 hypothetical protein PY02980 844
10 PF10_0056 hypothetical protein PY01288 337
10 PF10_0057 regulator of nonsense transcripts, putative PY01287 337
10 PF10_0058 hypothetical protein PY01285 337
10 PF10_0060 hypothetical protein PY06601 2261
10 PF10_0061 hypothetical protein PY06600 2261
10 PF10_0062 hypothetical protein PY06599 2261
10 PF10_0066 hypothetical protein PY00046 9

10 PF10_0068 hypothetical protein PY03354 965
10 PF10_0069 hypothetical protein PY07584 2821
10 PF10_0071 rhoGAP protein PY01876 513




10 PF10_0072 hypothetical protein PY00003 2

10 PF10_0073 hypothetical protein PY00004 2

10 PF10_0074 hypothetical protein PY00006 2

10 PF10_0075 asparagine-rich antigen PYO0007 2

10 PF10_0076 hypothetical protein PY07199 2592
10 PF10_0077 eukaryotic translation initiation factor 3 subunit 7, putative PY04269 1288
10 PF10_0079 hypothetical protein PY00764 207
10 PF10_0080 endonuclease, putative PYO0765 207
10 PF10_0081 26S proteasome regulatory subunit 4, putative PY00768 207
10 PF10_0082 hypothetical protein PY05714 1854
10 PF10_0083 hypothetical protein PY05712 1854
10 PF10_0084 tubulin beta chain, putative PYO5711 1854
10 PF10_0085 nucleolar protein NOP5, putative PY05710 1854
10 PF10_0086 adenylate kinase, putative PY01562 417
10 PF10_0087 diphthine synthase PY01561 417
10 PF10_0089 hypothetical protein PY02538 696
10 PF10_0090 hypothetical protein PY02537 696
10 PF10_0091 hypothetical protein PY02536 696
10 PF10_0092 hypothetical protein PY02535 696
10 PF10_0093 hypothetical protein PY02533 696
10 PF10_0094 hypothetical protein PY02532 696
10 PF10_0095 hypothetical protein PY02531 696
10 PF10_0096 hypothetical protein PY04008 1205
10 PF10_0097 hypothetical protein PY04009 1205
10 PF10_0098 hypothetical protein PY04010 1205
10 PF10_0099 hypothetical protein PY04011 1205
10 PF10_0100 hypothetical protein PY06182 2070
10 PF10_0101 hypothetical protein PY06184 2070
10 PF10_0103 eukaryotic translation initiation factor 2, beta, putative PY02091 574
10 PF10_0104 hypothetical protein PY02090 574
10 PF10_0105 hypothetical protein PY02089 574
10 PF10_0106 hypothetical protein PY02088 574
10 PF10_0108 hypothetical protein PY02715 751

10 PF10_0111 20S proteasome beta subunit, putative PY06767 2351
10 PF10_0112 hypothetical protein PY06766 2351
10 PF10_0114 DNA repair protein RAD23, putative PYO1513 403




10 PF10_0117 hypothetical protein PY03640 1072
10 PF10_0118 hypothetical protein PY03641 1072
10 PF10_0119 hypothetical protein PY03476 1005
10 PF10_0120 hypothetical protein PY03477 1005
10 PF10_0122 phosphoglucomutase, putative PY03478 1005
10 PF10_0123 GMP synthetase PY03479 1005
10 PF10_0124 hypothetical protein PY03480 1005
10 PF10_0125 hypothetical protein PY01362 358
10 PF10_0126 hypothetical protein, conserved PY01361 358
10 PF10_0127 hypothetical protein PY01360 358
10 PF10_0128 hypothetical protein PY01359 358
10 PF10_0129 hypothetical protein PY05155 1626
10 PF10_0130 hypothetical protein PY06773 2354
10 PF10_0131 hypothetical protein PY06770 2354
10 PF10_0132 phospholipase C-like, putative PY04833 1496
10 PF10_0133 hypothetical protein PY04831 1496
10 PF10_0135 hypothetical protein PY01919 525
10 PF10_0136 Initiation factor 2 subunit family, putative PY01920 525
10 PF10_0137 GDP-fucose synthase, putative PY01921 525
10 PF10_0139 hypothetical protein PY04749 1464
10 PF10_0140 hypothetical protein PY04750 1464
10 PF10_0141 cdk?, putative PY05139 1619
10 PF10_0144 prohibitin, putative PY07442 2740
10 PF10_0145 hypothetical protein PY05986 1979
10 PF10_0146 hypothetical protein PY03084 875
10 PF10_0147 fad synthetase, putative PY07439 2739
10 PF10_0148 hypothetical protein PY07440 2739
10 PF10_0149 cysteinyl-tRNA synthetase, putative PY04618 1423
10 PF10_0150 methionine aminopeptidase, putative PY04617 1423
10 PF10_0151 hypothetical protein PY04616 1423
10 PF10_0152 hypothetical protein PY04615 1423
10 PF10_0153 hsp60 PY04614 1423
10 PF10_0154 ribonucleotide reductase small subunit, putative PYO7154 2564
10 PF10_0155 enolase PY06644 2281
10 PF10_0156 hypothetical protein PY06645 2281
10 PF10_0158 hypothetical protein PY01539 409




10 PF10_0165 DNA polymerase delta catalytic subunit PY00203 55

10 PF10_0166 hypothetical protein PY00202 55

10 PF10_0167 hypothetical protein PY00201 55

10 PF10_0168 hypothetical protein PY00200 55

10 PF10_0170 hypothetical protein PY02639 729
10 PF10_0173 hypothetical protein PY02642 729
10 PF10_0174 26s proteasome subunit p55, putative PY02643 729
10 PF10_0175 tRNA pseudouridine synthase, putative PY02575 708
10 PF10_0176 hypothetical protein PY02574 708
10 PF10_0177 erythrocyte membrane-associated antigen PY02573 708
10 PF10_0179 hypothetical protein PY05008 1570
10 PF10_0180 hypothetical protein PY02493 686
10 PF10_0181 hypothetical protein PY02494 686
10 PF10_0183 hypothetical protein PY04040 1214
10 PF10_0187 ribosomal protein L30e, putative PY05200 1645
10 PF10_0188 hypothetical protein PY05202 1645
10 PF10_0189 hypothetical protein PY00609 164
10 PF10_0192 hypothetical protein PY00607 164
10 PF10_0193 hypothetical protein, conserved PY00606 164
10 PF10_0194 hypothetical protein PY00605 164
10 PF10_0195 hypothetical protein PY00603 164
10 PF10_0196 cytoplasmic dynein intermediate chain, putative PY00602 164
10 PF10_0197 hypothetical protein PY00601 164
10 PF10_0200 hypothetical protein, conserved PY04574 1406
10 PF10_0407 dihydrolipoamide acetyltransferase, putative PY04573 1406
10 PF10_0203 predicted protein PY04572 1406
10 PF10_0204 hypothetical protein PY03164 898
10 PF10_0206 hypothetical protein PY04954 1548
10 PF10_0208 hypothetical protein, conserved PY02254 617
10 PF10_0209 RNA helicase, putative PY02253 617
10 PF10_0210 deoxyribose-phosphate aldolase, putative PY02252 617
10 PF10_0212 hypothetical protein PY04801 1486
10 PF10_0213 10b antigen, putative PY01999 550
10 PF10_0214 hypothetical protein PY04813 1490
10 PF10_0215 hypothetical protein PY05046 1584
10 PF10_0217 pre-mRNA splicing factor, putative PY01659 449




10 PF10_0218 citrate synthase, mitochondrial precursor, putative PY01660 449
10 PF10_0219 hypothetical protein PY01661 449
10 PF10_0220 hypothetical protein PY01663 449
10 PF10_0221 GcpE protein PYO1664 449
10 PF10_0223 hypothetical protein PY01666 449
10 PF10_0225 orotidine-monophosphate-decarboxylase, putative PY01515 404
10 PF10_0227 hypothetical protein, conserved PY01517 404
10 PF10_0228 hypothetical protein, conserved PY01518 404
10 PF10_0229 hypothetical protein, conserved PY06470 2198
10 PF10_0230 hypothetical protein, conserved PY02295 631

10 PF10_0231 hypothetical protein PY02296 631

10 PF10_0232 hypothetical protein PY02297 631

10 PF10_0233 hypothetical protein PY01461 391

10 PF10_0236 hypothetical protein PY04990 1563
10 PF10_0237 hypothetical protein PY04991 1563
10 PF10_0238 hypothetical protein PY04992 1563
10 PF10_0240 hypothetical protein PY04993 1563
10 PF10_0241 hypothetical protein PY04994 1563
10 PF10_0242 hypothetical protein PY05815 1903
10 PF10_0243 hypothetical protein PY05813 1903
10 PF10_0244 hypothetical protein PY05812 1903
10 PF10_0245 glucosamine--fructose-6-phosphate aminotransferase, putative PY00101 30

10 PF10_0246 hypothetical protein PY07041 2506
10 PF10_0249 hypothetical protein PY05441 1733
10 PF10_0251 hypothetical protein PY03390 974
10 PF10_0252 hypothetical protein PY03823 1132
10 PF10_0253 hypothetical protein PY03822 1132
10 PF10_0257 hypothetical protein PY03819 1132
10 PF10_0259 hypothetical protein PY06712 2322
10 PF10_0264 40S ribosomal protein, putative PY06059 2019
10 PF10_0265 hypothetical protein PY06061 2019
10 PF10_0267 hypothetical protein PY03833 1137
10 PF10_0269 DNA-directed RNA polymerase I, putative PY05877 1934
10 PF10_0270 hypothetical protein PY05878 1934
10 PF10_0271 centrin, putative PY05880 1934
10 PF10_0272 ribosomal protein L3, putative PY05881 1934




10 PF10_0274 hypothetical protein PY02953 835

10 PF10_0275 protoporphyrinogen oxidase, putative PY02951 835

10 PF10_0276 hypothetical protein PY02950 835

10 PF10_0277 hypothetical protein, conserved PY05509 1765
10 PF10_0278 hypothetical protein, conserved PY05510 1765
10 PF10_0280 hypothetical protein PY05512 1765
10 PF10_0282 hypothetical protein PY01427 377
10 PF10_0283 hypothetical protein PYO7110 2542
10 PF10_0284 hypothetical protein PY02874 808
10 PF10_0285 hypothetical protein PY02875 808
10 PF10_0286 hypothetical protein PY02073 571

10 PF10_0287 hypothetical protein PY02074 571

10 PF10_0289 adenosine deaminase, putative PY02076 571

10 PF10_0290 hypothetical protein PY02078 571

10 PF10_0291 hypothetical protein PY02079 571

10 PF10_0292 hypothetical protein PY04105 1234
10 PF10_0293 transcription factor, putative PY04106 1234
10 PF10_0294 RNA helicase, putative PY04107 1234
10 PF10_0295 hypothetical protein PY04569 1405
10 PF10_0296 hypothetical protein PY04570 1405
10 PF10_0297 hypothetical protein PY07004 2484
10 PF10_0298 26S proteasome subunit, putative PY00527 147
10 PF10_0299 hypothetical protein, conserved PY00526 147
10 PF10_0300 hypothetical protein, conserved PY00525 147
10 PF10_0301 calmodulin, putative PY00524 147
10 PF10_0302 ookinete surface protein Pos28-1, putative PY00523 147
10 PF10_0303 25 kDa ookinete surface antigen precursor (pfs25) PY00522 147
10 PF10_0306 hypothetical protein PY05981 1977
10 PF10_0307 hypothetical protein PY05982 1977
10 PF10_0308 hypothetical protein PY05983 1977
10 PF10_0310 hypothetical protein PY05979 1976
10 PF10_0312 hypothetical protein PY06322 2129
10 PF10_0313 hypothetical protein PY04560 1402
10 PF10_0316 phosphatidyl-inositol glycan, class A, putative PY03143 890
10 PF10_0317 hypothetical protein PY03142 890
10 PF10_0318 hypothetical protein, conserved PY02602 715




10 PF10_0319 hypothetical protein PY02600 715
10 PF10_0321 hypothetical protein PY04753 1465
10 PF10_0322 S-adenosylmethionine decarboxylase-ornithine decarboxylase PY04754 1465
10 PF10_0324 hypothetical protein PY03151 891
10 PF10_0325 hypothetical protein, conserved PY03150 891
10 PF10_0326 hypothetical protein PY03149 891
10 PF10_0327 Myb?2 protein PY03148 891
10 PF10_0328 hypothetical protein PY03147 891
10 PF10_0329 aspartyl protease, putative PY00469 131
10 PF10_0330 ubiquitin-conjugating enzyme, putative PY00468 131
10 PF10_0331 hypothetical protein, conserved PY00467 131
10 PF10_0332 ribosomal protein L27, putative PY00465 131
10 PF10_0333 hypothetical protein PY05467 1746
10 PF10_0334 flavoprotein subunit of succinate dehydrogenase PY05468 1746
10 PF10_0335 hypothetical protein PY05469 1746
10 PF10_0336 hypothetical protein PY05470 1746
10 PF10_0337 ADP-ribosylation factor-like protein PY05471 1746
10 PF10_0339 hypothetical protein PY05474 1746
10 PF10_0340 methionyl-tRNA synthetase, putative PY03894 1161
10 PF10_0341 hypothetical protein, conserved PY03893 1161
10 PF10_0358 hypothetical protein PY01012 271
10 PF10_0359 hypothetical protein PY01011 271
10 PF10_0360 hypothetical protein PY01010 271
10 PF10_0361 hypothetical protein PY01008 271
10 PF10_0363 pyruvate kinase, putative PY03879 1157
10 PF10_0365 hypothetical protein PY03881 1157
10 PF10_0366 ADP/ATP transporter on adenylate translocase PY03882 1157
10 PF10_0367 hypothetical protein PY03883 1157
10 PF10_0368 dynamin protein, putative PY04073 1226
10 PF10_0369 helicase, putative PY04074 1226
10 PF10_0370 hypothetical protein PY04075 1226
10 PF10_0371 hypothetical protein PY03525 1023
10 PF10_0373 hypothetical protein PY06809 2375
10 PF10_0374 gene 11-1 protein precursor PY02057 566
11 PF11_0036 hypothetical protein, conserved PY05326 1685
11 PF11_0043 60S acidic ribosomal protein p1, putative PY06972 2461




11 PF11_0044 hypothetical protein PY00907 242

11 PF11_0046 hypothetical protein PY00905 242

11 PF11_0047 hypothetical protein PY00904 242

11 PF11_0048 Casein kinase Il beta chain, putative PY01939 530
11 PF11_0051 phenylalanyl-tRNA synthetase beta subunit, putative PY02380 654
11 PF11_0052 hypothetical protein PY02378 654
11 PF11_0053 PfSNF2L PY02376 654
11 PF11_0054 hypothetical protein PY03716 1093
11 PF11_0055 hypothetical protein PY03715 1093
11 PF11_0056 hypothetical protein PY03714 1093
11 PF11_0058 hypothetical protein, conserved PY02385 656

11 PF11_0059 hypothetical protein PY02384 656

11 PF11_0063 hypothetical protein PY05391 1709
11 PF11_0064 hypothetical protein PY05389 1709
11 PF11_0065 ribosomal protein S4, putative PY03779 1115
11 PF11_0066 caltractin (centrin), putative PY03778 1115
11 PF11_0067 hypothetical protein PY03777 1115
11 PF11_0068 hypothetical protein, conserved PY03776 1115
11 PF11_0069 hypothetical protein PY03372 971

11 PF11_0071 RuvB DNA helicase, putative PY03371 971

11 PF11_0072 hypothetical protein PY03370 971

11 PF11_0073 hypothetical protein PY03369 971

11 PF11_0076 hypothetical protein PY05771 1885
11 PF11_0078 hypothetical protein PY06416 2178
11 PF11_0083 nucleic acid binding factor, putative PY03627 1063
11 PF11_0086 hypothetical protein PY05484 1752
11 PF11_0087 Rad51 homolog, putative PY03786 1118
11 PF11_0088 hypothetical protein PY03787 1118
11 PF11_0089 hypothetical protein PY03788 1118
11 PF11_0090 hypothetical protein PY07549 2808
11 PF11_0091 hypothetical protein PY07039 2505
11 PF11_0092 hypothetical protein PY05855 1924
11 PF11_0094 hypothetical protein PY00918 246
11 PF11_0095 hypothetical protein, conserved PY00917 246
11 PF11_0096 casein kinase ii, alpha subunit, putative PY05048 1585
11 PF11_0097 succinyl-CoA synthetase alpha subunit, putative PY05049 1585




11 PF11_0098 endoplasmic reticulum-resident calcium binding protein PY05050 1585
11 PF11_0099 heat shock protein DnaJ homologue Pfj2 PYO7174 2576
11 PF11_0100 hypothetical protein PY02753 765

11 PF11_0101 hypothetical protein PY02752 765

11 PF11_0105 hypothetical protein PY00699 191

11 PF11_0106 60S Ribosomal protein L36, putative PY06787 2362
11 PF11_0107 hypothetical protein PY03705 1090
11 PF11_0108 hypothetical protein, conserved PY03704 1090
11 PF11_0109 hypothetical protein PY03703 1090
11 PF11_0111 asparagine-rich antigen PY01748 471

11 PF11_0112 vacuolar sorting protein 35, putative PYO1746 471

11 PF11_0113 ribosomal protein L11, putative PY01745 471

11 PF11_0114 actin, putative PYD1744 471

11 PF11_0115 hypothetical protein PY01743 471

11 PF11_0116 hypothetical protein PY01742 471

11 PF11_0118 hypothetical protein PY02705 747
11 PF11_0119 hypothetical protein PY02704 747
11 PF11_0122 hypothetical protein PY03723 1097
11 PF11_0123 hypothetical protein PY03726 1097
11 PF11_0127 hypothetical protein PY05763 1878
11 PF11_0128 hypothetical protein, conserved PY05764 1878
11 PF11_0130 hypothetical protein PY04594 1413
11 PF11_0131 hypothetical protein PY05480 1751
11 PF11_0527 hypothetical protein PY05481 1751
11 PF11_0134 hypothetical protein PY05482 1751
11 PF11_0528 hypothetical protein PY06768 2352
11 PF11_0139 protein tyrosine phosphatase, putative PY05564 1787
11 PF11_0141 UDP-galactose transporter, putative PY04044 1215
11 PF11_0142 hypothetical protein, conserved PY04045 1215
11 PF11_0143 hypothetical protein PY00735 196
11 PF11_0144 hypothetical protein PY00734 196
11 PF11_0145 glyoxalase |, putative PY00733 196
11 PF11_0146 hypothetical protein PY00732 196
11 PF11_0147 mitogen-activated protein kinase 2 PY00731 196
11 PF11.0148 dynein light chain type 2, putative PY00730 196
11 PF11_0150 hypothetical protein PY00729 196




11 PF11_0151 hypothetical protein PY00727 196
11 PF11_0153 hypothetical protein PY00725 196
11 PF11_0154 hypothetical protein PY00724 196
11 PF11_0155 hypothetical protein PY00723 196
11 PF11_0156 hypothetical protein PY02926 826
11 PF11_0157 glycerol-3-phosphate dehydrogenase, putative PY00789 211

11 PF11_0158 hypothetical protein PY00788 211

11 PF11_0160 hypothetical protein PY00784 211

11 PF11_0162 falcipain-3 PY00783 211

11 PF11_0163 hypothetical protein PY00782 211

11 PF11_0164 peptidyl-prolyl cis-trans isomerase PY00781 211

11 PF11_0167 hypothetical protein PY02160 592
11 PF11_0168 hypothetical protein PY02157 592
11 PF11_0169 hypothetical protein PY02155 592
11 PF11_0170 cyclophilin, putative PY02154 592
11 PF11_0171 hypothetical protein PY02153 592
11 PF11_0172 hypothetical protein, conserved PY02152 592
11 PF11_0173 oligosacharyl transferase STT3 subunit, putative PY02151 592
11 PF11_0174 hypothetical protein PY05365 1700
11 PF11_0175 heat shock protein 101, putative PY05364 1700
11 PF11_0177 ubiquitin C-terminal hydrolase, family 1, putative PY04400 1338
11 PF11_0178 hypothetical protein PY06288 2113
11 PF11_0179 hypothetical protein PY06289 2113
11 PF11_0180 hypothetical protein PY06290 2113
11 PF11_0183 GTP-binding nuclear protein ran/tc4 PY04253 1280
11 PF11_0184 DNA mismatch repair protein MLH1, putative PY05214 1648
11 PF11_0185 hypothetical protein PY05215 1648
11 PF11_0187 clathrin assembly protein AP19, putative PY05216 1648
11 PF11_.0188 heat shock protein 90, putative PY05217 1648
11 PF11_.0189 hypothetical protein PY04232 1274
11 PF11_0190 hypothetical protein PY04231 1274
11 PF11_0192 hypothetical protein PY00909 243

11 PF11_0193 hypothetical protein PY00910 243

11 PF11_0196 hypothetical protein PY04673 1437
11 PF11_0197 hypothetical protein PY04674 1437
11 PF11_0198 hypothetical protein, conserved PY04675 1437




11 PF11_0199 hypothetical protein PY04676 1437
11 PF11_0200 U2 snRNP aucxiliary factor, small subunit, putative PYO4677 1437
11 PF11_0201 hypothetical protein PY05842 1916
11 PF11_0202 clathrin coat assembly protein, putative PY05839 1915
11 PF11_0203 hypothetical protein PY05838 1915
11 PF11_0206 hypothetical protein PY03021 857
11 PF11_0209 hypothetical protein PY00888 240
11 PF11_0210 hypothetical protein PY00890 240
11 PF11_0212 hypothetical protein PY00891 240
11 PF11_0213 hypothetical protein PY00892 240
11 PF11_0215 hypothetical protein PY03575 1041
11 PF11_0216 hypothetical protein PY03576 1041
11 PF11_0217 hypothetical protein PY03577 1041
11 PF11_0220 hypothetical protein PY07273 2632
11 PF11_0222 hypothetical protein PY03942 1178
11 PF11_0223 hypothetical protein PY03941 1178
11 PF11_0224 circumsporozoite-related antigen PY04421 1345
11 PF11_0225 PfGCN20 PY06050 2015
11 PF11_0226 hypothetical protein PY06052 2015
11 PF11_0227 hypothetical protein PY06967 2459
11 PF11_0228 hypothetical protein PY06966 2459
11 PF11_0229 hypothetical protein PY06965 2459
11 PF11_0233 hypothetical protein PY03232 923
11 PF11_0234 hypothetical protein PY03231 923
11 PF11_0235 hypothetical protein PY03229 923
11 PF11_0236 hypothetical protein PY03228 923
11 PF11_0238 hypothetical protein PY06138 2053
11 PF11_0239 hypothetical protein PY04265 1286
11 PF11_0240 dynein heavy chain, putative PY00078 22

11 PF11_0242 asparagine-rich protein PY00029 6

11 PF11_0243 hypothetical protein PY06315 2125
11 PF11_0245 translation elongation factor EF-1, subunit alpha, putative PY04385 1333
11 PF11_0247 hypothetical protein PY01452 387
11 PF11_0248 hypothetical protein PY01451 387
11 PF11_0250 high mobility group-like protein NHP2, putative PY03136 887
11 PF11_0251 endoplasmic reticulum oxidoreductin, putative PY07009 2488




11 PF11_0252 hypothetical protein PY01158 305
11 PF11_0254 hypothetical protein PY05246 1659
11 PF11_0256 pyruvate dehydrogenase E1 component, alpha subunit, putative PY00819 219
11 PF11_0257 ethanolamine kinase, putative PYO0818 219
11 PF11_0258 co-chaperone GrpE, putative PYO0817 219
11 PF11_0259 hypothetical protein PY00816 219
11 PF11_0261 hypothetical protein PY03512 1017
11 PF11_0262 hypothetical protein PY03513 1017
11 PF11_0264 DNA-dependent RNA polymerase PY06559 2239
11 PF11_0265 mitochondrial import inner membrane translocase, putative PY06558 2239
11 PF11_0266 small nuclear ribonucleoprotein D1, putative PY00270 78

11 PF11_0267 hypothetical protein PY00272 78

11 PF11_0268 hypothetical protein PY00275 78

11 PF11_0269 hypothetical protein PY06958 2455
11 PF11_0270 threonyl-tRNA synthetase, putative PY06957 2455
11 PF11_0272 ribosomal protein S18, putative PY07508 2785
11 PF11_0274 hypothetical protein PY00459 129
11 PF11_0275 hypothetical protein PY05911 1946
11 PF11_0277 hypothetical protein PY04937 1542
11 PF11_0279 hypothetical protein PY02124 584
11 PF11_0282 deoxyuridine 5'-triphosphate nucleotidohydrolase, putative PY05536 1776
11 PF11_0284 methyltransferase, putative PY05818 1905
11 PF11_0286 hypothetical protein, conserved PY03555 1033
11 PF11_0287 hypothetical protein PY03550 1032
11 PF11_0288 hypothetical protein PY03551 1032
11 PF11_0289 hypothetical protein PY03552 1032
11 PF11_0290 hypothetical protein PY02161 593
11 PF11_0291 hypothetical protein PY02741 762
11 PF11_0293 multiprotein bridging factor type 1, putative PY05916 1949
11 PF11_0294 ATP-dependent phosphofructokinase, putative PY05918 1949
11 PF11_0295 farnesyl pyrophosphate synthase, putative PY05919 1949
11 PF11_0301 spermidine synthase PY04977 1556
11 PF11_0303 26S proteasome regulatory complex subunit, putative PY06923 2438
11 PF11_0304 hypothetical protein PY06922 2438
11 PF11_0305 hypothetical protein PY05667 1832
11 PF11_0306 A/G-specific adenine glycosylase, putative PY05666 1832




11 PF11_0308 hypothetical protein PY05170 1632
11 PF11_0309 hypothetical protein PY05171 1632
11 PF11_0310 hypothetical protein PY02129 586
11 PF11_0311 N-acetyl-glucosamine phosphate mutase, putative PY02130 586
11 PF11_0313 ribosomal phosphoprotein PO PY00659 181

11 PF11_0314 26S protease subunit regulatory subunit 6a, putative PY00657 181

11 PF11_0315 hypothetical protein PY00656 181

11 PF11_0316 hypothetical protein PY00654 181

11 PF11_0317 structural maintenance of chromosome protein, putative PY06472 2199
11 PF11_0318 PF16 protein, putative PYO1164 307
11 PF11_0319 hypothetical protein PY01166 307
11 PF11_0322 hypothetical protein PY06085 2027
11 PF11_0323 hypothetical protein PY06084 2027
11 PF11_0324 hypothetical protein PY06083 2027
11 PF11_0327 hypothetical protein PY04188 1253
11 PF11_0329 hypothetical protein PY03631 1066
11 PF11_0330 hypothetical protein PY03630 1066
11 PF11_0331 t-complex protein 1, alpha subunit, putative PY03629 1066
11 PF11_0332 hypothetical protein PY07197 2590
11 PF11_0333 hypothetical protein PY07196 2590
11 PF11_0335 hypothetical protein PY05954 1963
11 PF11_0336 hypothetical protein, conserved PY05953 1963
11 PF11_0337 50S ribosomal protein L2, putative PY05952 1963
11 PF11_0338 Aquaglyceroporin PY05950 1963
11 PF11_0339 hypothetical protein PY05949 1963
11 PF11_0341 hypothetical protein PY01034 275
11 PF11_0342 hypothetical protein PY01035 275
11 PF11_0344 apical membrane antigen 1 precursor PY01581 425
11 PF11_0345 hypothetical protein PY01582 425
11 PF11_0347 hypothetical protein PY00240 69

11 PF11_0348 hypothetical protein PY05313 1681
11 PF11_0350 hypothetical protein PY05311 1681
11 PF11_0351 heat shock protein hsp70 homologue PY06981 2466
11 PF11_0352 protein disulfide isomerase related protein PY06980 2466
11 PF11_0353 hypothetical protein PY01922 526
11 PF11_0354 hypothetical protein PY01923 526




11 PF11_0358 DNA-directed RNA polymerase, beta subunit, putative PY05002 1567
11 PF11_0359 Coatomer delta subunit, putative PYO0471 132
11 PF11_0360 hypothetical protein PY00472 132
11 PF11_0362 hypothetical protein PY01995 548
11 PF11_0363 hypothetical protein PY01993 548
11 PF11_0365 hypothetical protein PY03003 851
11 PF11_0368 hypothetical protein PY03007 851
11 PF11_0369 hypothetical protein PY03008 851
11 PF11_0371 hypothetical protein PY01225 321
11 PF11_0372 hypothetical protein PY01226 321
11 PF11_0373 hypothetical protein PY01227 321
11 PF11_0374 hypothetical protein PY01228 321
11 PF11_0375 hypothetical protein PY01229 321
11 PF11_0377 casein kinase 1 PY06011 1993
11 PF11_0378 hypothetical protein PY05749 1872
11 PF11_0379 hypothetical protein PY05752 1872
11 PF11_0380 hypothetical protein PY05753 1872
11 PF11_0381 subtilisin-like protease 2 PY01222 319
11 PF11_0382 ribosomal protein S9, putative PY01220 319
11 PF11_0383 hypothetical protein PY01218 319
11 PF11_0384 hypothetical protein, conserved PY01217 319
11 PF11_0385 hypothetical protein PY01216 319
11 PF11_0386 30S ribosomal protein S14, putative PY02435 670
11 PF11_0389 hypothetical protein PY02433 670
11 PF11_0390 reticulocyte binding protein, putative PY05022 1575
11 PF11_0392 hypothetical protein PY06422 2179
11 PF11_0393 hypothetical protein, conserved PY06420 2179
11 PF11_0394 hypothetical protein PY06419 2179
11 PF11_0395 guanylyl cyclase PY04451 1360
11 PF11_0396 Protein phosphatase 2C PY06845 2393
11 PF11_0397 hypothetical protein, conserved PY06844 2393
11 PF11_0399 hypothetical protein PY07203 2594
11 PF11_0400 hypothetical protein PY07202 2594
11 PF11_0402 hypothetical protein PY05866 1928
11 PF11_0403 hypothetical protein PY05865 1928
11 PF11_0404 malaria antigen PY00769 208




11 PF11_0405 hypothetical protein, conserved PY02068 570
11 PF11_0407 adrenodoxin reductase, putative PY02070 570
11 PF11_0408 hypothetical protein PY02071 570
11 PF11_0410 hypothetical protein PY00744 199
11 PF11_0413 hypothetical protein PY00532 148
11 PF11_0414 hypothetical protein PY00531 148
11 PF11_0415 hypothetical protein PY00530 148
11 PF11_0416 myosin heavy chain subunit, putative PY04789 1481
11 PF11_0419 hypothetical protein PY05532 1773
11 PF11_0420 hypothetical protein PY05531 1773
11 PF11_0421 hypothetical protein PY02872 806
11 PF11_0424 hypothetical protein PY06250 2097
11 PF11_0427 dolichyl-phosphate b-D-mannosyltransferase, putative PY00944 254
11 PF11_0428 hypothetical protein, conserved PY03414 982
11 PF11_0429 hypothetical protein PY03412 982
11 PF11_0431 membrane skeletal protein, putative PY03535 1028
11 PF11_0432 hypothetical protein PY03536 1028
11 PF11_0433 hypothetical protein PY02756 767
11 PF11_0434 hypothetical protein PY05499 1761
11 PF11_0435 hypothetical protein PY05500 1761
11 PF11_0438 Ribosomal protein, putative PY05736 1863
11 PF11_0440 hypothetical protein PY04079 1228
11 PF11_0441 hypothetical protein PY04076 1227
11 PF11_0445 DNA-directed RNA polymerase |, putative PY01971 542
11 PF11_0447 translation initiation factor elF-1A, putative PY01973 542
11 PF11_0448 hypothetical protein PY01974 542
11 PF11_0451 hypothetical protein PY02610 719
11 PF11_0452 hypothetical protein PY02609 718
11 PF11_0453 hypothetical protein, conserved PY02608 718
11 PF11_0455 hypothetical protein PY06955 2454
11 PF11_0456 hypothetical protein PY00296 83

11 PF11_0458 hypothetical protein PY03467 1001
11 PF11_0461 rab6 PY00721 195
11 PF11_0462 hypothetical protein PY00720 195
11 PF11_0463 coat protein, gamma subunit, putative PYO0718 195
11 PF11_0464 hypothetical protein PYO0717 195




11 PF11_0466 transport protein, putative PY06546 2230
11 PF11_0467 hypothetical protein PYQ7272 2631
11 PF11_0468 hypothetical protein PY02594 714
11 PF11_0469 hypothetical protein PY02595 714
11 PF11_0471 hypothetical protein PY02598 714
11 PF11_0476 hypothetical protein PY07651 2860
11 PF11_0477 CCAAT-box DNA binding protein subunit B PY05259 1664
11 PF11_0478 hypothetical protein PY05257 1664
11 PF11_0480 hypothetical protein PY03269 932
11 PF11_0481 hypothetical protein PY02412 664
11 PF11_0482 hypothetical protein PY02411 663
11 PF11_0483 farnesyltransferase beta subunit, putative PY02409 663
11 PF11_0485 hypothetical protein PY05978 1975
11 PF11_0486 MAEBL, putative PY05977 1975
11 PF11_0487 hypothetical protein PY05976 1975
11 PF11_0507 antigen 332, putative PY03350 962
12 PFLO035¢ octapeptide-repeat antigen, putative PY05999 1986
12 PFLOO7 5w XPA binding protein 1, putative PY01480 396
12 PFLO090c hypothetical protein PY04195 1256
12 PFLO095c hypothetical protein PY04196 1256
12 PFLO110c PfmpC PY00463 130
12 PFLO115w hypothetical protein PY01526 405
12 PFLO120c cyclophilin, putative PY01525 405
12 PFLO125c¢ hypothetical protein PY01523 405
12 PFLO130c hypothetical protein, conserved PY01520 405
12 PFLO135w hypothetical protein PY05185 1639
12 PFLO145c high mobility group protein PY05184 1639
12 PFLO150w origin recognition complex 1 protein PY05283 1673
12 PFLO160w hypothetical protein PY05285 1673
12 PFLO165c hypothetical protein PY05286 1673
12 PFLO180w cytochrome c1 heme lyase, putative PY05914 1948
12 PFL0200c hypothetical protein PY00981 265
12 PFLO205w hypothetical protein PY00982 265
12 PFLO210c eukaryotic initiation factor 5a, putative PY00983 265
12 PFLO230w hypothetical protein PY04717 1452
12 PFLO235w hypothetical protein PY05381 1707




12 PFLO250w hypothetical protein PY05383 1707
12 PFLO255¢ uga suppressor trna-associated antigenic protein, putative PY05385 1707
12 PFLO260c hypothetical protein PY05386 1707
12 PFL0O270c hypothetical protein PY07399 2711
12 PFLO275w hypothetical protein PY01765 477
12 PFLO280c expressed transcript PYO1764 477
12 PFLO285w glyoxalase Il family protein, putative PY01776 480
12 PFLO290w hypothetical protein PY06049 2014
12 PFL0295c¢ hypothetical protein, conserved PY07444 2741
12 PFLO310c eukaryotic translation initiation factor 3 subunit 8, putative PY00916 245
12 PFLO315c hypothetical protein PY01844 503
12 PFLO320w hypothetical protein PY01845 503
12 PFLO325w hypothetical protein PY01846 503
12 PFLO330c DNA-directed RNA polymerase lll subunit, putative PY01847 503
12 PFLO335c eukaryotic translation initiation factor 5, putative PY07150 2561
12 PFLO340w hypothetical protein PY02726 755
12 PFLO345w hypothetical protein PY05926 1953
12 PFLO370w hypothetical protein PY04162 1248
12 PFLO375w hypothetical protein PY04163 1248
12 PFL0O380c tRNA delta(2)-isopentenylpyrophosphate transferase, putative PY04164 1248
12 PFLO385c¢ blood stage antigen 41-3 precursor PY04165 1248
12 PFLO390c hypothetical protein PY04167 1248
12 PFLO405w hypothetical protein PY00074 21

12 PFLO410w hypothetical protein PY00076 21

12 PFLO420w hypothetical protein PY06164 2063
12 PFLO425c hypothetical protein PY06162 2063
12 PFLO430w tim10 homologue, putative PY06161 2063
12 PFLO435w hypothetical protein PY06577 2249
12 PFL0440c hypothetical protein PY06576 2249
12 PFLO445w expressed transcript PY06781 2358
12 PFL0450c hypothetical protein PY06694 2311
12 PFLO460w u6 snRNA-associated Sm-like protein, putative PY03614 1059
12 PFLO465c Zinc finger transcription factor (krox1) PY03615 1059
12 PFLO475w 3',5'-cyclic-nucleotide phosphodiesterase, putative PY01829 497
12 PFLO480w porphobilinogen deaminase, putative PY01828 497
12 PFLO490c hypothetical protein PY01827 497




12 PFLO495c¢ ABC transporter, putative PY01826 497

12 PFLO500w 50s ribosomal protein 11, putative PY03485 1006
12 PFLO505c¢ hypothetical protein PY03484 1006
12 PFLO510c hypothetical protein PY03482 1006
12 PFLO515w hypothetical protein PY07010 2489
12 PFL0520c hypothetical protein PY03064 871

12 PFLO525w hypothetical protein PY03063 871

12 PFLO530c hypothetical protein PY02289 629

12 PFLO535c¢ hypothetical protein PY02288 629

12 PFLO545w kinesin-related protein, putative PY02427 669
12 PFLO550w hypothetical protein PY02428 669
12 PFLO555¢ hypothetical protein PY02429 669
12 PFLO565w heat shock protein DNAJ homologue Pfj4 PY01224 320
12 PFLO570c hypothetical protein PY01223 320
12 PFLO580w DNA replication licensing factor mcm5, putative PY04668 1435
12 PFLO585w PfpUB Plasmodium falciparum polyubiquitin PY03337 955

12 PFLO590c p-type atpase, putative PY03970 1191
12 PFLOG600OwW hypothetical protein PY06936 2445
12 PFLO605c hypothetical protein PY06591 2256
12 PFLOG10w hypothetical protein PY06589 2256
12 PFL0620c choline transporter PY06015 1996
12 PFLO625c eukaryotic translation initiation factor 3 subunit 10, putative PY04546 1397
12 PFLOG630w iron-sulfur subunit of succinate dehydrogenase PY04921 1533
12 PFLO635c bromodomain protein, putative PY04922 1533
12 PFLO640w hypothetical protein PY05922 1951
12 PFLO650c hypothetical protein PY05921 1951
12 PFLOG55w hypothetical protein PY02015 556
12 PFLOG660wW dynein light chain 1, putative PY02016 556
12 PFLO665c RNA polymerase subunit 8c, putative PY02017 556
12 PFLO670c Bi-functional aminoacyl-tRNA synthetase, putative PY02018 556
12 PFLO675c hypothetical protein PY02019 556
12 PFLO680c hypothetical protein PY02020 556
12 PFLOG685w hypothetical protein PY02021 556
12 PFLO690c hypothetical protein PY02023 556
12 PFLO695c geranylgeranyl transferase type2 beta subunit, putative PY02024 556
12 PFLO720w hypothetical protein PY02746 763




12 PFLO725w thioredoxin peroxidase PY02747 763
12 PFLO730w hypothetical protein PY02748 763
12 PFLO735w cyclophilin PY02749 763
12 PFLO740c 10 kd chaperonin, putative PY02750 763
12 PFLO745c hypothetical protein PY07048 2511
12 PFLO750w hypothetical protein PY02275 625
12 PFLO760w hypothetical protein PY02273 625
12 PFLO780w glycerol-3-phosphate dehydrogenase, putative PY05585 1794
12 PFLO785c¢ signal recognition particle 19 kd protein, putative PY05584 1794
12 PFLO790w hypothetical protein PY00178 49

12 PFLO795c¢ expressed transcript PY00179 49

12 PFLO805w hypothetical protein PY00181 49

12 PFLO815w DNA-binding chaperone, putative PY01558 416
12 PFL0820c hypothetical protein PY01559 416
12 PFLO830w hypothetical protein PY07349 2681
12 PFLO835w gtp-binding protein, putative PY05368 1702
12 PFL0840c hypothetical protein PY05369 1702
12 PFLO845w expressed transcript PY04727 1458
12 PFLO850w hypothetical protein PY04728 1458
12 PFLO855c¢ hypothetical protein PY04729 1458
12 PFLO860c hypothetical protein, conserved PY04730 1458
12 PFLO865w hypothetical protein PY04731 1458
12 PFLO870w hypothetical protein PY04732 1458
12 PFLO875w hypothetical protein PY04840 1499
12 PFLO880c hypothetical protein PY04838 1499
12 PFLO885w hypothetical protein PY06523 2219
12 PFL0890c hypothetical protein PY06524 2219
12 PFLO905c hypothetical protein PY01801 487
12 PFL0920c hypothetical protein PY01802 487
12 PFLO930w clathrin heavy chain, putative PY01854 505
12 PFLO950c p-type Atpase2 PY01853 505
12 PFLO955¢ phosphatidylethanolamine-binding protein, putative PY01852 505
12 PFLO960w D-ribulose-5-phosphate 3-epimerase, putative PY01807 488
12 PFLO965c hypothetical protein PY01806 488
12 PFLO970w pre-mrna splicing factor, putative PY01805 488
12 PFLO980w hypothetical protein PY06625 2273




12 PFL0985c¢ hypothetical protein PY06626 2273
12 PFL1005c chromodomain protein PY04907 1525
12 PFL1010c hypothetical protein PY03491 1009
12 PFL1025c hypothetical protein PY01138 301
12 PFL1030w expressed transcript PY01137 301
12 PFL1035w hypothetical protein PY01136 301
12 PFL1040w hypothetical protein PY01135 301
12 PFL1045w hypothetical protein PY03214 918
12 PFL1050w expressed transcript PY03215 918
12 PFL1055c¢ hypothetical protein PY03216 918
12 PFL1065c hypothetical protein PY00581 159
12 PFL1070c endoplasmin homolog precursor, putative PY00582 159
12 PFL1085w hypothetical protein PY03447 995
12 PFL1090w hypothetical protein PY03448 995
12 PFL1100w hypothetical protein PY03449 995
12 PFL1110c camp-dependent protein kinase regulatory subunit, putative PY03451 995
12 PFL1115w hypothetical protein PY03452 995
12 PFL1120c DNA GyrAse a-subunit, putative PYO7326 2667
12 PFL1130c hypothetical protein PY05844 1918
12 PFL1135c¢ hypothetical protein PY06737 2333
12 PFL1140w hypothetical protein, conserved PY06735 2333
12 PFL1145w hypothetical protein, conserved PY06734 2333
12 PFL1155w GTP cyclohydrolase | PY03300 940
12 PFL1160c hypothetical protein, conserved PY03299 940
12 PFL1165w hypothetical protein PY05412 1718
12 PFL1170w polyadenylate-binding protein, putative PY05398 1712
12 PFL1175w hypothetical protein PY05853 1922
12 PFL1180w Chromatin assembly protein (ASF1), putative PY04448 1359
12 PFL1195w hypothetical protein PY07238 2615
12 PFL1200c hypothetical protein, conserved PY07239 2615
12 PFL1210w hypothetical protein PY05788 1893
12 PFL1215c hypothetical protein PY05789 1893
12 PFL1220w expressed transcript PYO5790 1893
12 PFL1225c hypothetical protein PY05791 1893
12 PFL1230w hypothetical protein PY05849 1921
12 PFL1235c¢c expressed transcript PY05850 1921




12 PFL1240c hypothetical protein PY05852 1921
12 PFL1245w ubiquitin-activating enzyme e1, putative PY01879 514
12 PFL1250c hypothetical protein PY01880 514
12 PFL1255c¢ hypothetical protein PY01881 514
12 PFL1260w hydrolase / phosphatase, putative PY03530 1026
12 PFL1270w hypothetical protein PY03531 1026
12 PFL1275c hypothetical protein PY03532 1026
12 PFL1285c¢ proliferating cell nuclear antigen, putative PY06718 2325
12 PFL1290w hypothetical protein PY06717 2325
12 PFL1295w hypothetical protein PY06998 2479
12 PFL1300c hypothetical protein PY04372 1326
12 PFL1310c ATP-dependent RNA helicase, putative PY04046 1216
12 PFL1315w hypothetical protein PY05131 1614
12 PFL1320w hypothetical protein PY02136 589
12 PFL1335w hypothetical protein PY00535 149
12 PFL1340c hypothetical protein PY00537 149
12 PFL1350w RNA pseudouridylate synthase, putative PY04000 1203
12 PFL1355w hypothetical protein PY04001 1203
12 PFL1360c hypothetical protein PY04003 1203
12 PFL1365w hypothetical protein PY04004 1203
12 PFL1375w hypothetical protein PY05683 1841
12 PFL1385c 101 kd malaria antigen PY02883 811

12 PFL1390w hypothetical protein PY02884 811

12 PFL1395c¢ hypothetical protein PY01983 545

12 PFL1410c hypothetical protein PY05035 1581
12 PFL1420w macrophage migration inhibitory factor homolog, putative PY05452 1738
12 PFL1425w t-complex protein 1, gamma subunit, putative PY07337 2674
12 PFL1440c unknown PY02515 690
12 PFL1445w hypothetical protein PY07065 2521
12 PFL1450c hypothetical protein PY07066 2521
12 PFL1455w hypothetical protein PY06375 2152
12 PFL1460c hypothetical protein PY03771 1114
12 PFL1465c heat shock protein hslv, putative PY03772 1114
12 PFL1470c hypothetical protein PY03773 1114
12 PFL1475w sun-family protein, putative PY03774 1114
12 PFL1485w hypothetical protein PY01573 420




12 PFL1490w hypothetical protein PY01572 420
12 PFL1500w Rab?2 gtpase, putative PY05254 1663
12 PFL1505c¢ hypothetical protein PY05255 1663
12 PFL1510c hypothetical protein PY05931 1956
12 PFL1515c hypothetical protein PY03721 1096
12 PFL1520w dim1 protein homolog, putative PY07357 2687
12 PFL1525c¢ pre-mrna splicing factor RNA helicase, putative PY07358 2687
12 PFL1530w asparagine-rich protein, putative PY06041 2010
12 PFL1535w hypothetical protein PY06044 2011
12 PFL1545c chaperonin cpn60, mitochondrial precursor PY04792 1482
12 PFL1550w lipoamide dehydrogenase PY04793 1482
12 PFL1555w cytochrome b5, putative PY04794 1482
12 PFL1565c¢ hypothetical protein PY04962 1553
12 PFL1570w hypothetical protein PY04702 1447
12 PFL1575w hypothetical protein PY04703 1447
12 PFL1580w hypothetical protein PY04704 1447
12 PFL1585c¢ hypothetical protein PY04705 1447
12 PFL1590c elongation factor g, putative PY04706 1447
12 PFL1595w hypothetical protein, conserved PY04707 1447
12 PFL1605w hypothetical protein PY04935 1541
12 PFL1610c hypothetical protein PY04934 1541
12 PFL1630c hypothetical protein PY07835 2962
12 PFL1635w hypothetical protein PY02388 657
12 PFL1640c hypothetical protein PY02387 657
12 PFL1645w hypothetical protein PY03752 1108
12 PFL1650w hypothetical protein PY06199 2078
12 PFL1655c¢ hypothetical protein PY06200 2078
12 PFL1660c hypothetical protein PY06201 2078
12 PFL1665c hypothetical protein PY06202 2078
12 PFL1675c¢ expressed transcript PY03515 1018
12 PFL1680w splicing factor 3b, subunit 3, 130kD, putative PY03514 1018
12 PFL1690w hypothetical protein PY00508 142
12 PFL1695c hypothetical protein PY00509 142
12 PFL1700c vacuolar-type H+-translocating inorganic pyrophosphatase PY00513 143
12 PFL1705w hypothetical protein PY00512 143
12 PFL1710c tetQ family GTPase, putative PY00960 260




12 PFL1715w hypothetical protein PY00961 260
12 PFL1720w Serine hydroxymethyltransferase PY00962 260
12 PFL1725w ATP synthase beta chain, mitochondrial precursor, putative PY00963 260
12 PFL1730c hypothetical protein PY00966 261

12 PFL1735c hypothetical protein PY00967 261

12 PFL1745c clustered-asparagine-rich protein PY03171 901

12 PFL1750c hypothetical protein PY04611 1421
12 PFL1760w hypothetical protein PY06123 2043
12 PFL1765c hypothetical protein PY06122 2043
12 PFL1770c hypothetical protein PY05543 1778
12 PFL1775c hypothetical protein, conserved PY05542 1778
12 PFL1780w hypothetical protein PY05541 1778
12 PFL1785c hypothetical protein PY05540 1778
12 PFL1790w ubiquitin activating enzyme, putative PYO5539 1778
12 PFL1795c hypothetical protein PY07449 2745
12 PFL1800w hypothetical protein PY05868 1929
12 PFL1805c hypothetical protein PY04407 1340
12 PFL1810w hypothetical protein PY04408 1340
12 PFL1820w hypothetical protein PY03590 1048
12 PFL1825w expressed transcript PY03591 1048
12 PFL1830w ubiquitin-like protein, putative PY06022 1999
12 PFL1835w hypothetical protein PY04830 1495
12 PFL1845c calcyclin binding protein, putative PY04829 1495
12 PFL1850c hypothetical protein PY04826 1495
12 PFL1855w cell cycle control protein, putative PY04825 1495
12 PFL1870c hypothetical protein PY06895 2422
12 PFL1875w hypothetical protein PY05961 1968
12 PFL1885c¢ calcium/calmodulin-dependent protein kinase 2, putative PY00790 212
12 PFL1890c hypothetical protein, conserved PY05854 1923
12 PFL1895w ribosomal protein L23, putative PY02911 818
12 PFL1900w expressed transcript PY06790 2364
12 PFL1915w dna gyrase subunit b, putative PY04024 1210
12 PFL1925w cell division protein FtsH, putative PY05070 1591
12 PFL1930w hypothetical protein PY05279 1671
12 PFL1935c¢ hypothetical protein PY02218 610
12 PFL1940w 3-hydroxyisobutyryl-coenzyme A hydrolase, putative PY02220 610




12 PFL1975c hypothetical protein, conserved PY02221 610
12 PFL1980c hypothetical protein PY02222 610
12 PFL1985c¢ hypothetical protein PY03465 1000
12 PFL1990c hypothetical protein PY03466 1000
12 PFL1995c¢ hypothetical protein PY01495 398
12 PFL2000w mitochondrial carrier protein, putative PY01494 398
12 PFL2005w replication factor ¢ subunit 4 PY01493 398
12 PFL2010c DEAD/DEAH box helicase, putative PY01492 398
12 PFL2015w expressed transcript PY01491 398
12 PFL2020c hypothetical protein PY01490 398
12 PFL2025w hypothetical protein PY01489 398
12 PFL2030w gueuine trna ribosyltransferase, putative PY01488 398
12 PFL2040w hypothetical protein PY01486 398
12 PFL2045w hypothetical protein PY04104 1233
12 PFL2050w hypothetical protein PY04103 1233
12 PFL2060c rabGDI protein PY04102 1233
12 PFL2065c mitochondrial import inner membrane translocase subunit, putative PY04101 1233
12 PFL2070w t-SNARE, putative PY03571 1039
12 PFL2075c hypothetical protein, conserved PY03572 1039
12 PFL2080c hypothetical protein PY01277 333
12 PFL2090c P. falciparum homologue of yeast snf7 PY01275 333
12 PFL2095w Translation initiation factor SUI1, putative PY01209 318
12 PFL2100w hypothetical protein PY01211 318
12 PFL2105c hypothetical protein PY01212 318
12 PFL2110c expressed transcript PY01213 318
12 PFL2115c glucose inhibited division protein A homologue, putative PY01214 318
12 PFL2120w expressed transcript PY01215 318
12 PFL2125c hypothetical protein PY06009 1991
12 PFL2140c adp-ribosylation factor gtpase-activating protein PY03828 1134
12 PFL2145w hypothetical protein PY00985 266
12 PFL2150c hypothetical protein, conserved PY00986 266
12 PFL2165w kinesin-like protein, putative PY03174 902
12 PFL2180w 50s ribosomal protein 13, putative PY04814 1491
12 PFL2190c hypothetical protein PY06543 2229
12 PFL2195w hypothetical protein PY07827 2956
12 PFL2200w expressed transcript PY05461 1743




12 PFL2205w hypothetical protein PY05460 1743
12 PFL2210w delta-aminolevulinic acid synthetase PY05459 1743
12 PFL2215w actin PY02240 615
12 PFL2220w hypothetical protein PY02243 615
12 PFL2225w myosin A tail domain interacting protein MTIP, putative PY00409 115
12 PFL2230c hypothetical protein, conserved PY00407 115
12 PFL2235w hypothetical protein PY00406 115
12 PFL2240w hypothetical protein PY00405 115
12 PFL2245w hypothetical protein PY00404 115
12 PFL2250c rac-beta serine/threonine protein kinase, putative PY00403 115
12 PFL2275c 70 kDa peptidylprolyl isomerase, putative PY02360 646
12 PFL2285c¢ expressed transcript PY06848 2395
12 PFL2295w hypothetical protein PY01569 419
12 PFL2300w hypothetical protein PY01570 419
12 PFL2305w hypothetical protein, conserved PY01571 419
12 PFL2310w hypothetical protein, conserved PY03562 1035
12 PFL2315c hypothetical protein PY03563 1035
12 PFL2325c P. falciparum homologue of Drosophila nmda1 protein, putative PY00378 106
12 PFL2330w hypothetical protein PY05458 1742
12 PFL2345c tat-binding protein homolog PY02897 815
12 PFL2350c hypothetical protein PY02898 815
12 PFL2355w expressed transcript PY02899 815
12 PFL2365w hypothetical protein PY02901 815
12 PFL2370c hypothetical protein PY02902 815
12 PFL2385c¢ hypothetical protein PY02788 778
12 PFL2390c hypothetical protein PY01809 490
12 PFL2400w hypothetical protein PY06282 2110
12 PFL2405c¢ PFG377 protein PY06283 2110
12 PFL2415w Hbeta58/Vps26 protein homolog, putative PY05367 1701
12 PFL2430c eukaryotic translation initiation factor 2b, subunit 2, putative PY03599 1052
12 PFL2440w DNA repair protein rhp16, putative PY00648 178
12 PFL2465c thymidylate kinase, putative PY01336 353
12 PFL2470c hypothetical protein PY01335 353
12 PFL2475w DEAD/DEAH box helicase, putative PY07601 2828
12 PFL2490c hypothetical protein PY01704 460
12 PFL2505¢ hypothetical protein PY01808 489




12 PFL2510w chitinase PY00008 3

12 PFL2520w reticulocyte-binding protein, putative PY01185 313
12 PFL2530w hypothetical protein PY01459 390
13 PF13_0012 hypothetical protein PY03011 853
13 MAL13P1.13 hypothetical protein PY02855 800
13 PF13_0013 PBS lyase HEAT-like repeat domain protein PY00741 198
13 MAL13P1.14 ATP-dependent DEAD box helicase, putative PY00742 198
13 PF13_0014 40s ribosomal protein s7 homologue, putative PY03900 1165
13 PF13_0015 hypothetical protein PY03901 1165
13 PF13_0016 methyl transferase-like protein, putative PY03902 1165
13 MAL13P1.16 synaptobrevin-like protein, putative PY03903 1165
13 PF13_0018 hypothetical protein PY02930 828
13 PF13_0019 sodium/hydrogen exchanger, putative PY02931 828
13 MAL13P1.18 hypothetical protein PY01944 532
13 MAL13P1.19 hypothetical protein PY01943 532
13 MAL13P1.21 hypothetical protein PY01534 408
13 MAL13P1.22 DNA ligase 1 PY01533 408
13 MAL13P1.23 hypothetical protein PY01532 408
13 MAL13P1.24 hypothetical protein PYO7311 2657
13 PF13_0020 hypothetical protein PY07310 2657
13 MAL13P1.25 hypothetical protein PY05161 1628
13 PF13_0022 cyclin 4 PY00225 61

13 PF13_0024 hypothetical protein PY02186 602
13 PF13_0025 hypothetical protein PY02187 602
13 PF13_0026 hypothetical protein PY02188 602
13 MAL13P1.26 hypothetical protein PY02189 602
13 PF13_0027 hypothetical protein PY00561 155
13 PF13_0028 hypothetical protein PY00562 155
13 PF13_0029 hypothetical protein PY00563 155
13 PF13_0031 hypothetical protein PY05590 1797
13 MAL13P1.29 hypothetical protein PY04953 1547
13 PF13_0032 hypothetical protein PY02587 713
13 MAL13P1.31 hypothetical protein PY02588 713
13 PF13_0033 26s protease regulatory subunit, putative PY02590 713
13 MAL13P1.32 hypothetical protein PY02591 713
13 PF13_0034 vacuolar ATP synthase subunit h, putative PY02592 713




13 MAL13P1.33 hypothetical protein PY02593 713
13 MAL13P1.34 hypothetical protein PY05613 1805
13 MAL13P1.35 ul small nuclear ribonucleoprotein a, putative PY05612 1805
13 MAL13P1.36 hypothetical protein, conserved PY05611 1805
13 PF13_0035 hypothetical protein PY05610 1805
13 PF13_0036 DNAJ protein, putative PYO0038 7

13 PF13_0037 DEAD box helicase, putative PYO0037 7

13 PF13_0038 hypothetical protein PY00036 7

13 PF13_0039 hypothetical protein PY00034 7

13 PF13_0040 DNA-directed RNA polymerase alpha chain, putative PY00033 7

13 PF13_0041 hypothetical protein PY00032 7

13 PF13_.0042 fork head domain protein, putative PY00031 7

13 MAL13P1.37 hypothetical protein PY00030 7

13 MAL13P1.38 hypothetical protein PY06255 2099
13 PF13.0043 ccaat-binding transcription factor, putative PY06256 2099
13 PF13_0044 carbamoyl phosphate synthetase, putative PY04781 1477
13 PF13_0045 40S ribosomal protein s27, putative PY03153 893
13 MAL13P1.39 hypothetical protein PY03155 893
13 MAL13P1.40 hypothetical protein PY04905 1524
13 MAL13P1.42 hypothetical protein PY04273 1290
13 PF13_0048 hypothetical protein PY07320 2663
13 MAL13P1.43 hypothetical protein PY01749 472
13 PF13_0049 60S ribosomal protein 124, putative PY06973 2462
13 MAL13P1.44 protein phosphatase 2c-like protein, putative PY02322 638
13 MAL13P1.45 hypothetical protein, conserved PY02323 638
13 PF13_0050 hypothetical protein PY02325 638
13 PF13_0051 snornp protein gar1 homologue, putative PY02326 638
13 PF13_0052 ribosomal RNA methyltransferase, putative PY03106 883
13 PF13_0053 hypothetical protein PY03107 883
13 PF13_0054 hypothetical protein PY03108 883
13 MAL13P1.46 hypothetical protein PY03109 883
13 MAL13P1.47 mitochondrial ATP synthase delta subunit, putative PY03110 883
13 MAL13P1.48 hypothetical protein PY05346 1691
13 MAL13P1.49 hypothetical protein PY05347 1691
13 PF13_0055 FYVE zinc finger protein, putative PY05348 1691
13 PF13_0056 hypothetical protein PY06125 2045




13 PF13_0057 Rab5B protein PY02796 783
13 PF13_0058 hypothetical protein PY02798 783
13 MAL13P1.52 hypothetical protein PY02799 783
13 PF13_0059 ribosomal protein s15, mitochondrial precursor, putative PY02800 783
13 PF13_0060 hypothetical protein PY02801 783
13 MAL13P1.54 hypothetical protein, conserved PY02802 783
13 PF13_0061 ATP synthase gamma chain, mitochondrial precursor, putative PY02803 783
13 PF13_0062 clathrin-adaptor medium chain, putative PY02804 783
13 PF13_0063 26s protease regulatory subunit 7, putative PY02805 783
13 PF13_0064 hypothetical protein PY02806 783
13 MAL13P1.55 cytochrome c2 precursor,putative PY02807 783
13 MAL13P1.56 m1-family aminopeptidase PY01557 415
13 PF13_0065 vacuolar ATP synthase catalytic subunit a PY01556 415
13 PF13_0066 malonyl coa-acyl carrier PY05492 1757
13 MAL13P1.57 hypothetical protein PY02335 640
13 PF13_0068 hypothetical protein PY02336 640
13 PF13_0069 translation initiation factor if-2, putative PY02337 640
13 PF13_0070 branched-chain alpha keto-acid dehydrogenase, putative PY05086 1596
13 MAL13P1.63 Plasmodium falciparum asparagine-rich protein PY07184 2583
13 MAL13P1.66 hypothetical protein PY03769 1113
13 MAL13P1.67 methionyl-trna formyltransferase, putative PY03768 1113
13 PF13_0077 DEAD box helicase, putative PY03767 1113
13 PF13_0078 hypothetical protein PY02836 794
13 PF13_0079 hypothetical protein PY02835 794
13 MAL13P1.69 septum formation protein MAF homologue, putative PY02834 794
13 MAL13P1.71 hypothetical protein PY01883 515
13 MAL13P1.74 hypothetical protein PY00478 133
13 PF13_.0082 cop-coated vesicle membrane protein p24 precursor, putative PY00476 133
13 PF13_0083 lipoate-protein ligase a, putative PY00475 133
13 MAL13P1.75 hypothetical protein PY00474 133
13 PF13_0084 ubiquitin-like protein, putative PY00473 133
13 MAL13P1.76 hypothetical protein PY06921 2437
13 PF13_0085 serine/threonine protein kinase, putative PY04620 1424
13 MAL13P1.78 hypothetical protein PY04619 1424
13 PF13_0086 hypothetical protein PY04584 1410
13 MAL13P1.79 hypothetical protein PY04586 1410




13 MAL13P1.80 hypothetical protein PY04587 1410
13 PF13_0087 hypothetical protein, conserved PY06950 2453
13 PF13_0088 Myb1 protein PY06951 2453
13 MAL13P1.83 hypothetical protein PY06555 2236
13 MAL13P1.84 protein kinase, putative PY06554 2236
13 PF13_0090 ADP-ribosylation factor, putative PY03241 925
13 PF13_0091 hypothetical protein PY03239 925
13 PF13_0092 cholinephosphate cytidylyltransferase PY02436 671
13 PF13_0093 hypothetical protein PY02438 672
13 MAL13P1.87 hypothetical protein PY03407 981
13 PF13_0094 hypothetical protein PY03408 981
13 PF13_0095 DNA replication licensing factor mcm4, putative PY03411 981
13 PF13_0096 Ubiquitin Carboxyl-terminal Hydrolase-like zinc finger protein PY03410 981
13 PF13_0098 hypothetical protein PY00193 52
13 PF13_0099 hypothetical protein PY00192 52
13 MAL13P1.89 hypothetical protein PY00191 52
13 MAL13P1.90 hypothetical protein PY00190 52
13 MAL13P1.91 hypothetical protein PY00189 52
13 MAL13P1.92 40s ribosomal protein s15, putative PY00188 52
13 MAL13P1.93 hypothetical protein PY00187 52
13 MAL13P1.95 ferredoxin PY03801 1124
13 PF13_0101 hypothetical protein PY01969 541
13 MAL13P1.96 chromosome segregation protein, putative PY01780 481
13 MAL13P1.100 hypothetical protein PY01779 481
13 MAL13P1.102 hypothetical protein PY01778 481
13 PF13_0102 DNAJ-like Sec63 homologue PY03272 934
13 PF13_0103 hypothetical protein PY03273 934
13 PF13_0106 hypothetical protein PY03275 934
13 PF13_0107 hypothetical protein PY04504 1378
13 PF13_0109 N2,N2-dimethylguanosine tRNA methyltransferase, putative PY04503 1378
13 MAL13P1.103 hypothetical protein PY06278 2108
13 PF13_0114 hypothetical protein PY01942 531
13 MAL13P1.105 hypothetical protein PY01941 531
13 PF13_0116 hypothetical protein PY03873 1154
13 MAL13P1.111 hypothetical protein PY03872 1154
13 PF13_0118 hypothetical protein PY07139 2555




13 MAL13P1.113 hypothetical protein PY07140 2555
13 PF13_0119 small gtpase Rab11 PY07141 2555
13 PF13_0120 hypothetical protein PY03521 1021
13 PF13_0122 cyclophilin, putative PY03520 1021
13 PF13_0123 hypothetical protein PY01632 439
13 MAL13P1.114 hypothetical protein PY01631 439
13 MAL13P1.116 hypothetical protein PY01629 439
13 MAL13P1.118 cAMP-specific 3',5'-cyclic phosphodiesterase 4D, putative PY03988 1199
13 MAL13P1.119 cAMP-specific 3',5'-cyclic phosphodiesterase 4B, putative PY01857 506
13 MAL13P1.120 splicing factor, putative PY05435 1729
13 PF13_0124 hypothetical protein, conserved PY06857 2401
13 MAL13P1.121 hypothetical protein PY06466 2196
13 MAL13P1.123 hypothetical protein PY01063 279
13 MAL13P1.124 hypothetical protein PY01061 279
13 PF13_0126 hypothetical protein PY01060 279
13 MAL13P1.126 hypothetical protein PY00520 146
13 MAL13P1.128 hypothetical protein PY01584 427
13 MAL13P1.129 hypothetical protein PY01585 427
13 PF13_0128 beta-hydroxyacyl-acp dehydratase precursor PY01586 427
13 PF13_0129 ribosomal protein L6 homologue, putative PY01587 427
13 PF13_0130 vacuolar ATP synthase subunit g, putative PY01589 427
13 PF13_0133 aspertyl (acid) protease, putative PY02085 573
13 MAL13P1.130 hypothetical protein PY04760 1469
13 PF13_0135 hypothetical protein PY06640 2280
13 PF13_0136 hypothetical protein PY06639 2280
13 MAL13P1.131 hypothetical protein PY01637 441
13 MAL13P1.132 microfibril-associated protein homologue, putative PY01638 441
13 PF13_0138 hypothetical protein, conserved PY02716 752
13 MAL13P1.134 helicase, putative PY00821 220
13 MAL13P1.135 snare protein homologue, putative PY03887 1158
13 PF13_0140 dihydrofolate synthase/folylpolyglutamate synthase PY03886 1158
13 PF13_0141 L-lactate dehydrogenase PY03885 1158
13 PF13_0142 u6 snrna-associated sm-like protein, putative PY00919 247
13 PF13_0143 phosphoribosylpyrophosphate synthetase PY00920 247
13 PF13_0145 hypothetical malaria antigen PY04318 1304
13 MAL13P1.138 hypothetical protein PY02025 557




13 MAL13P1.139 hypothetical protein, conserved PY02026 557
13 PF13_0146 hypothetical protein PY02027 557
13 MAL13P1.143 hypothetical protein PY01734 469
13 PF13_0147 hypothetical protein PY01733 469
13 MAL13P1.144 hypothetical protein PY05722 1857
13 PF13_0148 hypothetical protein PY01317 346
13 MAL13P1.146 amp deaminase, putative PY01044 276
13 PF13_0149 chromatin assembly factor 1 subunit, putative PY01043 276
13 MAL13P1.147 hypothetical protein PY01042 276
13 MAL13P1.148 P. falciparum myosin PYO01039 276
13 PF13_0150 DNA-directed RNA polymerase iii largest subunit PY01037 276
13 PF13_0151 hypothetical protein PY01555 414
13 PF13_0152 transcriptional regulatory protein sir2 homologue, putative PY01554 414
13 PF13_0154 hypothetical protein PY07292 2644
13 PF13_0156 proteasome subunit beta type 7 precursor, putative PY04957 1549
13 PF13_0157 ribose-phosphate pyrophosphokinase, putative PY01467 394
13 PF13_0158 hypothetical protein PY06727 2330
13 PF13_0159 hypothetical protein PY06728 2330
13 PF13_0161 hypothetical protein PY00261 74

13 MAL13P1.153 hypothetical protein PY00262 74

13 MAL13P1.154 hypothetical protein PY00263 74

13 PF13_0162 hypothetical protein PY01353 356
13 MAL13P1.156 hypothetical protein PY06390 2161
13 MAL13P1.159 hypothetical protein, conserved PY04179 1251
13 MAL13P1.160 unknown PY04180 1251
13 MAL13P1.161 unknown PY04181 1251
13 MAL13P1.163 er lumen protein retaining receptor 1, putative PY06403 2170
13 PF13_0164 hypothetical protein, conserved PY06135 2052
13 MAL13P1.164 elongation factor tu, putative PYO6134 2052
13 PF13_0165 hypothetical protein PY02209 606
13 PF13_0166 protein kinase, putative PY02207 606
13 PF13_0167 hypothetical protein PY00481 134
13 PF13_0169 hypothetical protein PY02177 599
13 PF13_0170 glutaminyl-trna synthetase, putative PY02178 599
13 PF13_0171 60S ribosomal protein 123, putative PY07409 2717
13 MAL13P1.169 syntaxin 5, putative PY07007 2486




13 PF13_0172 hypothetical protein PY02568 706
13 PF13_0173 hypothetical protein PY05730 1858
13 PF13_0174 P. falciparum homologue of human mbp-1 interacting protein-2a; putative PY05729 1858
13 MAL13P1.170 hypothetical protein PY05727 1858
13 PF13_0175 hypothetical protein, conserved PY05726 1858
13 PF13_0176 apurinic/apyrimidinic endonuclease Apn1 PY05725 1858
13 PF13_0177 ATP-dependent RNA helicase, putative PY05724 1858
13 PF13_0178 translation initiation factor 6, putative PY01848 504
13 PF13_0179 isoleucine--tRNA synthetase, putative PY01849 504
13 PF13_0180 chaperonin, putative PY01850 504
13 PF13_0182 hypothetical protein PY01851 504
13 MAL13P1.171 transmembrane protein Tmp21 homologue, putative PY06414 2176
13 MAL13P1.172 hypothetical protein, conserved PY02102 576
13 PF13_.0183 hypothetical protein PY02103 576
13 PF13_0185 histone h3, putative PYO1762 476
13 PF13_0186 hypothetical protein PY04802 1487
13 PF13_0187 hypothetical protein PY01409 372
13 PF13_0188 hypothetical protein PY01408 372
13 PF13_0190 hypothetical protein PY02146 591

13 PF13_0196 MSP7-like protein PY02147 591

13 PF13_0198 reticulocyte binding protein 2 homolog a PY00649 179

13 MAL13P1.177 hypothetical protein, conserved in P. falciparum PY03048 867

13 MAL13P1.178 hypothetical protein PY03049 867

13 PF13_0199 hypothetical protein PY03050 867

13 PF13_0200 hypothetical protein PY03051 867

13 PF13_0201 sporozoite surface protein 2 PY03052 867

13 MAL13P1.179 hypothetical protein PY01509 401

13 PF13_0202 hypothetical protein PY01507 400
13 MAL13P1.181 hypothetical protein PY01505 400
13 MAL13P1.182 hypothetical protein, conserved PY01503 400
13 PF13_0204 nuclear movement protein, putative PY06251 2098
13 PF13_0205 tryptophan--tRNA ligase, putative PY06252 2098
13 PF13_0206 CDK-related protein kinase 6 PY04971 1555
13 PF13_0207 1-deoxy-D-xylulose 5-phosphate synthase PY04970 1555
13 PF13_0208 hypothetical protein PY04969 1555
13 PF13_0209 hypothetical protein PY04968 1555




13 MAL13P1.188 hypothetical protein PY02108 580
13 PF13_0211 calcium-dependent protein kinase PY02109 580
13 PF13_0212 hypothetical protein PY02719 753
13 MAL13P1.189 hypothetical protein PY02720 753
13 MAL13P1.190 proteasome regulatory component, putative PY02721 753
13 PF13_0213 60S ribosomal subunit protein L6e, putative PY02722 753
13 PF13_0214 elongation factor 1-gamma, putative PYO7121 2546
13 MAL13P1.191 hypothetical protein, conserved PYO7119 2546
13 MAL13P1.192 hypothetical protein PY07118 2546
13 MAL13P1.193 hypothetical protein PYO7117 2546
13 MAL13P1.194 hypothetical protein PY05571 1789
13 MAL13P1.195 hypothetical protein PY05570 1789
13 PF13_0215 hypothetical protein PY00558 153
13 MAL13P1.203 hypothetical protein PY02552 701

13 MAL13P1.204 exoribonuclease PH, putative PY02553 701

13 PF13_0219 hypothetical protein PY04556 1401
13 PF13_0220 hypothetical protein PY04557 1401
13 PF13_0221 hypothetical protein PY04558 1401
13 PF13_0222 RNA lariat debranching enzyme, putative PY04559 1401
13 MAL13P1.205 GTP-binding protein, putative PY02876 809
13 PF13_0223 hypothetical protein, conserved PY07365 2690
13 MAL13P1.206 phosphate transporter, putative PY01393 366
13 PF13_0224 60S ribosomal subunit protein L18, putative PY01391 366
13 MAL13P1.209 60S ribosomal subunit porotein L18, putative PY01390 366
13 PF13_0225 hypothetical protein PY01389 366
13 MAL13P1.210 hypothetical protein PY01388 366
13 PF13_0226 hypothetical protein, conserved PY03088 877
13 PF13_0227 vacuolar ATP synthase subunit D, putative PY03087 877
13 PF13_0229 IRP-like protein PY00319 90

13 PF13_0231 hypothetical protein PY01575 422
13 PF13_0232 Casein kinase Il regulatory subunit, putative PYO1577 422
13 PF13_0233 myosin a PY01232 323
13 PF13_0234 phosphoenolpyruvate carboxykinase PY01233 323
13 PF13_0235 hypothetical protein PY01234 323
13 MAL13P1.215 hypothetical protein PY05491 1756
13 PF13_0236 hypothetical protein, conserved PY05490 1756




13 PF13_0237 hypothetical protein PY05489 1756
13 MAL13P1.216 DNA helicase, putative PY02949 834
13 MAL13P1.217 hypothetical protein PY02948 834
13 MAL13P1.218 UDP-N-acetylglucosamine pyrophosphorylase, putative PY02947 834
13 PF13_0238 conserved protein, putative PY02946 834
13 MAL13P1.219 hypothetical protein PY06207 2082
13 MAL13P1.220 lipoate synthase, putative PY06208 2082
13 PF13_0239 hypothetical protein PY06209 2082
13 PF13_0240 aspartate carbamoyltransferase PY06210 2082
13 MAL13P1.222 hypothetical protein PY00584 160
13 MAL13P1.225 thioredoxin, putative PYO0586 160
13 PF13_0241 hypothetical protein PY00587 160
13 MAL13P1.226 hypothetical protein PY00589 160
13 MAL13P1.227 ubiquitin-conjugating enzyme, putative PY00590 160
13 MAL13P1.228 hypothetical protein PY00591 160
13 PF13_0242 isocitrate dehydrogenase [NADP], mitochondrial precursor PYO0592 160
13 PF13_.0243 hypothetical protein PY02507 689
13 MAL13P1.230 hypothetical protein PY02509 689
13 PF13_0244 Pfsec61 PY02510 689
13 MAL13P1.232 hypothetical protein PY02511 689
13 MAL13P1.233 hypothetical protein PY01330 350
13 MAL13P1.234 hypothetical protein PY01329 350
13 PF13_0245 hypothetical protein PY01328 350
13 PF13_0246 hypothetical protein PY01327 350
13 PF13_0247 transmission blocking target antigen precursor PY04207 1260
13 PF13_.0248 pf47 PY04205 1260
13 PF13_0250 G-beta repeat protein, putative PY01132 300
13 PF13_0251 DNA topoisomerase lll, putative PYO1134 300
13 MAL13P1.237 hypothetical protein PY07482 2767
13 PF13_0253 ethanolamine-phosphate cytidylyltransferase, putative PY06073 2025
13 MAL13P1.238 hypothetical protein PY06074 2025
13 MAL13P1.239 hypothetical protein PY06076 2025
13 MAL13P1.240 hypothetical protein PY06077 2025
13 MAL13P1.241 GTPase, putative PY02624 725
13 MAL13P1.242 hypothetical protein PY02626 725
13 MAL13P1.243 elongation factor Tu, putative PY02627 725




13 PF13_0254 hypothetical protein PY06362 2145
13 MAL13P1.244 TBC domain protein, putative PYO5115 1608
13 MAL13P1.245 hypothetical protein PY05114 1608
13 PF13_0256 hypothetical protein PY02889 813
13 MAL13P1.248 nucleoside diphospahte hydrolase PY02890 813
13 PF13_0257 glutamate--tRNA ligase PY02891 813
13 PF13_0258 sexual stage-specific protein kinase PY04013 1206
13 PF13_0259 cytidine and deoxycytidylate deaminase family, putative PY04017 1207
13 MAL13P1.249 hypothetical protein PY04015 1207
13 MAL13P1.250 hypothetical protein PY00112 35

13 PF13_0260 hypothetical protein, conserved PY00113 35

13 PF13_0261 ATP binding protein, putative PY00114 35

13 PF13_0262 lysine--tRNA ligase PY00115 35

13 MAL13P1.253 small nuclear ribonucleoprotein, putative PY05604 1803
13 PF13_0263 hypothetical protein PY05605 1803
13 PF13_0264 hypothetical protein PY05606 1803
13 MAL13P1.254 hypothetical protein PY06976 2464
13 MAL13P1.255 hypothetical protein PY06977 2464
13 PF13_0266 hypothetical protein PY06978 2464
13 PF13_0267 hypothetical protein PY06979 2464
13 MAL13P1.256 phosphatidylinositol transfer protein, putative PY00102 31

13 MAL13P1.259 hypothetical protein PY00933 251

13 PF13_0268 ribosomal protein 117, putative PY00934 251

13 PF13_0269 glycerol kinase, putative PY00935 251

13 MAL13P1.260 hypothetical protein PY03838 1139
13 MAL13P1.262 hypothetical protein PY07173 2575
13 PF13_0271 ABC transporter, putative PYO7088 2532
13 MAL13P1.264 hypothetical protein PY04526 1388
13 MAL13P1.266 hypothetical protein PY06241 2092
13 PF13_0272 thioredoxin-related protein, putative PY06242 2092
13 PF13_0273 hypothetical protein, conserved PY01194 315
13 PF13_0277 hypothetical protein PY00833 225
13 PF13_0279 hypothetical protein PY04660 1431
13 PF13_0281 hypothetical protein PY02353 643
13 PF13_0282 proteasome subunit, putative PY02352 643
13 MAL13P1.270 proteasome subunit, putative PY02351 643




13 PF13_0283 hypothetical protein PY02350 643
13 PF13_0285 hypothetical protein, conserved PY02348 643
13 PF13_0286 methyltransferase, putative PY02347 643
13 MAL13P1.271 vATPase, putative PY05899 1942
13 PF13_0287 adenylosuccinate synthetase PY03301 941
13 MAL13P1.272 hypothetical protein PY03302 941
13 PF13_.0289 hypothetical protein PY04890 1518
13 PF13_0290 hypothetical protein PY04889 1518
13 PF13_0291 replication licensing factor, putative PY04888 1518
13 PF13_0292 hypothetical protein PY04887 1518
13 PF13_0293 hypothetical protein PY04885 1518
13 PF13_0294 serine/threonine protein phosphatase pfPp5 PY04697 1445
13 MAL13P1.275 hypothetical protein PY04698 1445
13 PF13_0300 mitochondrial inner membrane translocase, putative PY04920 1532
13 PF13_0301 ubiquitin-conjugating enzyme, putative PY01609 435
13 PF13_0302 hypothetical protein, conserved PY01608 435
13 PF13_0303 hypothetical protein PY02933 830
13 MAL13P1.278 Ser/Thr protein kinase PY02340 641
13 MAL13P1.279 cell division control protein 2 homolog PY02339 641
13 PF13_0304 elongation factor 1 alpha PY00361 104
13 MAL13P1.281 glutamate--tRNA ligase, putative PY00363 104
13 PF13_0306 dynein light chain PY00364 104
13 PF13_0307 hypothetical protein PY00365 104
13 PF13_0308 DNA helicase PY05882 1935
13 MAL13P1.282 hypothetical protein PY05883 1935
13 PF13_0309 hypothetical protein PY05885 1935
13 MAL13P1.283 TCP1 chaperonin delta subunit, putative PY02937 832
13 MAL13P1.284 pyrroline carboxylate reductase PY02938 832
13 MAL13P1.285 hypothetical protein PY06586 2254
13 PF13_0310 hypothetical protein PY06014 1995
13 PF13_0311 hypothetical protein PY01567 418
13 PF13_0312 hypothetical protein PY01566 418
13 MAL13P1.287 hypothetical protein PY01181 312
13 PF13_0313 zinc finger protein PY01182 312
13 PF13_0314 hypothetical protein PY01183 312
13 PF13_0315 RNA binding protein, putative PY04528 1389




13 MAL13P1.292 riboflavin kinase / FAD synthase family protein, putative PY00264 75

13 MAL13P1.293 hypothetical protein PY03927 1175
13 MAL13P1.294 GTP-binding protein, putative PY03928 1175
13 PF13_0316 40s ribosomal protein s13 PY03929 1175
13 MAL13P1.296 hypothetical protein PY04530 1389
13 MAL13P1.298 hypothetical protein PY00945 255
13 PF13_0317 hypothetical protein PY00946 255
13 PF13_0318 hypothetical protein, conserved PY00947 255
13 MAL13P1.299 hypothetical protein, conserved PY00948 255
13 MAL13P1.300 hypothetical protein PY00949 255
13 PF13_0319 hypothetical protein PY00950 255
13 PF13_0320 guanylyl cyclase PY00951 255
13 MAL13P1.302 hypothetical protein PY02724 754
13 PF13_0322 falcilysin PY07032 2501
13 PF13_0323 binding protein, putative PY07031 2501
13 PF13_0324 vesicle transport protein, putative PY01094 289
13 MAL13P1.304 malaria antigen PY01093 289
13 PF13_0326 actin-depolymerizing factor, putative PY01091 289
13 MAL13P1.307 hypothetical protein PY01090 289
13 PF13_0327 hypothetical protein PY01089 289
13 MAL13P1.308 hypothetical protein PY01759 474
13 PF13_0328 proliferating cell nuclear antigen PY01758 474
13 PF13_0329 hypothetical protein PY06706 2319
13 MAL13P1.309 hypothetical protein PY06707 2319
13 PF13_0331 hypothetical protein, conserved PY00975 263
13 MAL13P1.310 hypothetical protein PY00976 263
13 MAL13P1.311 hypothetical protein PY00977 263
13 MAL13P1.312 hypothetical protein PY00978 263
13 MAL13P1.316 hypothetical protein PY04589 1411
13 MAL13P1.317 hypothetical protein PY04590 1411
13 PF13_0333 hypothetical protein PY05804 1900
13 PF13_0334 polynucleotide kinase, putative PY05803 1900
13 PF13_0335 hypothetical protein PY05801 1899
13 PF13_0336 hypothetical protein PY06685 2305
13 MAL13P1.319 hypothetical protein PY00839 226
13 MAL13P1.321 hypothetical protein PY00838 226




13 PF13_0339 hypothetical protein PY00836 226
13 MAL13P1.322 splicing factor, putative PYO0835 226
13 PF13_0340 exosome complex exonuclease, putative PY06726 2329
13 MAL13P1.324 aldo-keto reductase, putative PY02780 775
13 PF13_0341 DNA-directed RNA polymerase ii, putative PY02779 775
13 MAL13P1.326 ferrochelatase, putative PY02777 775
13 MAL13P1.327 Ribosomal protein S17 homologue, putative PY07362 2689
13 PF13_0344 UBA/THIF-type NAD/FAD binding protein, putative PY02846 797
13 PF13_0345 aminomethyltransferase, mitochondrial precursor PY02845 797
13 MAL13P1.328 hypothetical protein PY02844 797
13 MAL13P1.329 hypothetical protein, conserved PY02843 797
13 MAL13P1.330 hypothetical protein PY03339 956
13 PF13_0347 hypothetical protein PY03338 955
13 MAL13P1.331 hypothetical protein, conserved PY05033 1579
13 MAL13P1.332 hypothetical protein PY05032 1579
13 MAL13P1.334 hypothetical protein PY05218 1649
13 PF13_0348 hypothetical protein PY03152 892
13 PF13_0349 nucleoside diphosphate kinase b; putative PY04911 1527
13 PF13_0350 signal recognition particle receptor alpha subunit, putative PY04912 1527
13 MAL13P1.336 hypothetical protein PY00082 23

13 MAL13P1.337 Skp1 family protein, putative PY00081 23

13 MAL13P1.338 ul small nuclear ribonucleoprotein, putative PY00080 23

13 MAL13P1.339 hypothetical protein PY00079 23

13 PF13_0352 hypothetical protein PY07151 2562
13 PF13_0353 NADH-cytochrome b5 reductase, putative PY03083 874
13 MAL13P1.341 hypothetical protein, conserved PY03082 874
13 PF13_0354 alanine--tRNA ligase, putative PY03081 874
13 PF13_0355 hypothetical protein PY03080 874
13 MAL13P1.342 hypothetical protein PY03079 874
13 MAL13P1.343 proteasome regulatory subunit, putative PY03078 874
13 MAL13P1.344 RNAse L inhibitor protein, putative PY04219 1268
13 MAL13P1.345 hypothetical protein PY04218 1268
13 PF13_0356 hypothetical protein PY05707 1851
13 PF13_0357 hypothetical protein PY05706 1851
13 PF13_0358 mitochondrial import inner membrane translocase, putative PY05705 1851
13 PF13_0359 mitochondrial carrier protein, putative PY04289 1295




13 MAL13P1.347 hypothetical protein PY04251 1279
13 MAL13P1.349 hypothetical protein PY06440 2189
13 MAL13P1.350 hypothetical protein PY06441 2189
13 MAL13P1.351 hypothetical protein PY00288 81

13 PF13_0361 hypothetical protein PY01143 303
14 PF14_0020 choline kinase, putative PYOO116 36

14 PF14_0023 hypothetical protein, conserved PY00117 36

14 PF14_0024 hypothetical protein PY00118 36

14 PF14_0025 proteosome subunit, putative PYO0119 36

14 PF14_0026 hypothetical protein PY00121 36

14 PF14_0027 ribosomal S27a, putative PY0O0122 36

14 PF14_0028 hypothetical protein, conserved PY00123 36

14 PF14_0031 hypothetical protein PY00128 36

14 PF14_0032 hypothetical protein PY05274 1669
14 PF14_0033 hypothetical protein PY06671 2298
14 PF14_0034 hypothetical protein, conserved PY00812 217
14 PF14_0035 hypothetical protein PY00811 217
14 PF14_0037 hypothetical protein PY05431 1726
14 PF14_0038 cytochrome c, putative PY05430 1726
14 PF14_0041 ribosomal protein L16, putative PY00995 269
14 PF14_0042 hypothetical protein PY00994 269
14 PF14_0043 hypothetical protein PY00993 269
14 PF14_0044 hypothetical protein PY06764 2350
14 PF14_0047 hypothetical protein PY05594 1799
14 PF14_0048 hypothetical protein PY07059 2518
14 PF14_0049 hypothetical protein PY07060 2518
14 PF14_0050 hypothetical protein PY07061 2518
14 PF14_0051 hypothetical protein, conserved PY03673 1079
14 PF14_0052 hypothetical protein, conserved PY03672 1079
14 PF14_0053 ribonucleotide reductase small subunit PY03671 1079
14 PF14_0054 hypothetical protein, conserved PY06983 2469
14 PF14_0055 hypothetical protein, conserved PY05281 1672
14 PF14_0057 RNA binding protein, putative PY04111 1235
14 PF14_0058 hypothetical protein PY04112 1235
14 PF14_0059 hypothetical protein PY03219 920
14 PF14_0060 hypothetical protein PY03220 920




14 PF14_0061 hypothetical protein PY03222 920
14 PF14_0063 ATP-dependent Clp protease, putative PY06430 2185
14 PF14_0064 vacuolar protein sorting 29, putative PY06431 2185
14 PF14_0065 hypothetical protein PY06432 2185
14 PF14_0066 hypothetical protein, conserved PY01072 282
14 PF14_0067 hypothetical protein PY01071 282
14 PF14_0069 hypothetical protein PY01070 282
14 PF14_0070 hypothetical protein PY02472 680
14 PF14_0071 hypothetical protein PY02471 680
14 PF14_0074 hypothetical protein PY04135 1239
14 PF14_0075 plasmepsin, putative PY06899 2425
14 PF14_0079 hypothetical protein PY06900 2425
14 PF14_0081 DNA repair helicase, putative PY06657 2287
14 PF14_0083 ribosomal protein S8e, putative PY01682 453
14 PF14_0084 hypothetical protein PY01681 453
14 PF14_0085 hypothetical protein PY01375 363
14 PF14_0086 hypothetical protein PY01376 363
14 PF14_0087 hypothetical protein PY01377 363
14 PF14_0088 hypothetical protein PY01378 363
14 PF14_0089 hypothetical protein PY03352 963
14 PF14_0090 hypothetical protein PY06672 2299
14 PF14_0091 hypothetical protein PY06673 2299
14 PF14_0095 hypothetical protein PY07453 2748
14 PF14_0096 hypothetical protein PY01815 493
14 PF14_0097 Cytidine diphosphate-diacylglycerol synthase PY01816 493
14 PF14_0098 hypothetical protein PY01817 493
14 PF14_0100 cytidine triphosphate synthetase PY00624 169
14 PF14_0101 hypothetical protein PY00623 169
14 PF14_0102 rhoptry-associated protein 1 PY00622 169
14 PF14_0104 eukaryotic translation initiation factor 2 gamma subunit, putative PY04028 1212
14 PF14_0105 hypothetical protein PY04029 1212
14 PF14_0106 hypothetical protein PY04030 1212
14 PF14_0107 hypothetical protein, conserved PY04031 1212
14 PF14_0108 hypothetical protein PY04033 1212
14 PF14_0110 hypothetical protein PY00165 44

14 PF14_0111 hypothetical protein PY00164 44




14 PF14_0112 POM1, putative PY00163 44

14 PF14_0113 hypothetical protein PY00162 44

14 PF14_0114 GTP-binding protein, putative PY00161 44

14 PF14_0115 hypothetical protein PY00160 44

14 PF14_0117 hypothetical protein, conserved PY00427 119
14 PF14_0120 hypothetical protein PY00426 119
14 PF14_0121 hypothetical protein PY00425 119
14 PF14_0122 nuclear transport factor 2, putative PY00424 119
14 PF14_0123 hypothetical protein PY01543 411

14 PF14_0124 actin Il PY01545 411

14 PF14_0125 Deoxyhypusine synthase PY01546 411

14 PF14_0126 hypothetical protein, conserved PY01547 411

14 PF14_0127 N-myristoyltransferase PY01548 411

14 PF14_0128 ubiquitin conjugating enzyme, putative PY05644 1822
14 PF14_0132 ribosomal protein S9, putative PY07168 2572
14 PF14_0135 hypothetical protein PY01402 369
14 PF14_0136 hypothetical protein, conserved PY01400 369
14 PF14_0137 hypothetical protein PY05607 1804
14 PF14_0140 hypothetical protein PY03289 937
14 PF14_0141 ribosomal protein L10, putative PY07431 2734
14 PF14_0142 serine/threonine protein phosphatase, putative PY07156 2565
14 PF14_0144 MRNA capping enzyme, putative PYO5095 1602
14 PF14_0146 ribonucleoprotein, putative PY06406 2171
14 PF14_0147 ATP-dependent protease, putative PY04458 1362
14 PF14_0148 uracil-DNA glycosylase, putative PY04457 1362
14 PF14_0149 hypothetical protein PY04456 1362
14 PF14_0150 RNA polymerase small subunit, putative PY04455 1362
14 PF14_0151 hypothetical protein PY04454 1362
14 PF14_0152 hypothetical protein PY00348 100
14 PF14_0155 hypothetical protein PY00385 108
14 PF14_0156 dimethyladenosine transferase, putative PY06971 2460
14 PF14_0157 hypothetical protein PY06970 2460
14 PF14_0158 hypothetical protein PY06969 2460
14 PF14_0159 hypothetical protein, conserved PY06299 2118
14 PF14_0161 hypothetical protein, conserved PY06610 2266
14 PF14_0163 hypothetical protein PY06608 2266




14 PF14_0164 NADP-specific glutamate dehydrogenase PY04261 1284
14 PF14_0165 hypothetical protein PY04262 1284
14 PF14_0166 lysyl-tRNA synthetase protein, putative PY05658 1829
14 PF14_0167 hypothetical protein PY05659 1829
14 PF14_0168 hypothetical protein PY01549 412
14 PF14_0171 hypothetical protein PY03056 869
14 PF14_0173 hypothetical protein PY05448 1736
14 PF14_0174 hypothetical protein, conserved PY05447 1736
14 PF14_0176 hypothetical protein PY01646 442
14 PF14_0177 DNA replication licensing factor MCM2 PY01644 442
14 PF14_0178 hypothetical protein PY01641 442
14 PF14_0179 hypothetical protein PY01639 442
14 PF14_0181 calmodulin, putative PYO5191 1641
14 PF14_0183 RNA helicase, putative PY06632 2277
14 PF14_0186 hypothetical protein PY03574 1040
14 PF14_0187 glutathione s-transferase, putative PY05088 1597
14 PF14_0188 hypothetical protein PY05087 1597
14 PF14_0190 hypothetical protein PY01208 317
14 PF14_0191 hypothetical protein PY01205 317
14 PF14_0192 glutathione reductase PY01204 317
14 PF14_0193 hypothetical protein PY01203 317
14 PF14_0194 spliceosome-associated protein, putative PY01202 317
14 PF14_0195 hypothetical protein PY01201 317
14 PF14_0196 hypothetical protein PY01200 317
14 PF14_0197 hypothetical protein PY01199 317
14 PF14_0198 glycyl-tRNA synthetase, putative PY01198 317
14 PF14_0200 hypothetical protein PY06793 2366
14 PF14_0774 mannose-1-phosphate guanyltransferase, putative PYO5717 1855
14 PF14_0775 hypothetical protein PY05718 1855
14 PF14_0207 RNA polymerase subunit, putative PY07258 2623
14 PF14_0208 hypothetical protein, conserved PY07259 2623
14 PF14_0209 hypothetical protein PY07260 2623
14 PF14_0212 hypothetical protein PY04493 1373
14 PF14_0213 hypothetical protein PY00027 5

14 PF14_0214 hypothetical protein PY00026 5

14 PF14_0215 hypothetical protein PY00025 5




14 PF14_0216 hypothetical protein PY00024 5
14 PF14_0217 hypothetical protein PY00022 5
14 PF14_0218 actin, putative PY00021 5
14 PF14_0220 hypothetical protein PY00020 5
14 PF14_0221 hypothetical protein, conserved PY00019 5
14 PF14_0222 hypothetical protein PY00018 5
14 PF14_0223 cyclophilin, putative PY00017 5
14 PF14_0224 PP1-like protein serine/threonine phosphatase PY00015 5
14 PF14_0227 calcium-dependent protein kinase, putative PY07390 2705
14 PF14_0228 hypothetical protein PY07193 2588
14 PF14_0229 hypothetical protein PY07085 2530
14 PF14_0230 Ribosomal protein family L5, putative PY06459 2194
14 PF14_0231 ribosomal protein L7a, putative PY06460 2194
14 PF14_0232 hypothetical protein, conserved PY06826 2383
14 PF14_0233 hypothetical protein PY06825 2383
14 PF14_0240 ribosomal protein L21e, putative PY05142 1620
14 PF14_0241 basic transcription factor 3b, putative PY05141 1620
14 PF14_0242 arginine n-methyltransferase, putative PY05140 1620
14 PF14_0243 dynein-associated protein, putative PY00209 56
14 PF14_0244 ABC transporter, putative PY00207 56
14 PF14_0246 phosphoenolpyruvate carboxylase, putative PY00206 56
14 PF14_0247 hypothetical protein PY01065 280
14 PF14_0248 ubiquinol-cytochrome c reductase hinge protein, putative PY01064 280
14 PF14_0251 hypothetical protein PY07136 2554
14 PF14_0252 hypothetical protein PY05795 1896
14 PF14_0253 hypothetical protein PY02120 583
14 PF14_0254 DNA mismatch repair protein Msh2p, putative PY01096 290
14 PF14_0255 hypothetical protein PY07158 2567
14 PF14_0256 exosome complex exonuclease rrp41, putative PY07159 2567
14 PF14_0257 hypothetical protein, conserved PY06840 2391
14 PF14_0260 hypothetical protein PY05760 1877
14 PF14_0264 hypothetical protein PY04471 1368
14 PF14_0266 hypothetical protein PY04472 1368
14 PF14_0267 transcription initiation TFIID-like, putative PY00685 189
14 PF14_0268 hypothetical protein PY00686 189
14 PF14_0269 hypothetical protein, conserved PY00687 189




14 PF14_0270 ribosomal protein L15, putative PY00688 189
14 PF14_0271 hypothetical protein PY00689 189
14 PF14_0276 ribosomal protein L15, putative PY01273 332
14 PF14_0277 coatamer protein, beta subunit, putative PY01272 332
14 PF14_0278 ATP-dependent DNA helicase, putative PY01271 332
14 PF14_0279 hypothetical protein PY01270 332
14 PF14_0280 phosphotyrosyl phosphatase activator, putative PY01269 332
14 PF14_0281 aspartyl protease, putative PY01268 332
14 PF14_0282 hypothetical protein, conserved PY01267 332
14 PF14_0283 hypothetical protein PY01266 332
14 PF14_0284 hypothetical protein PY01265 332
14 PF14_0286 glutamate dehydrogenase, putative PY01264 332
14 PF14_0287 hypothetical protein PY01263 332
14 PF14_0288 cytochrome C oxidase subunit Il precursor, putative PY01261 332
14 PF14_0289 ribosomal protein L17, putative PY01260 332
14 PF14_0292 hypothetical protein, conserved PY06180 2069
14 PF14_0293 hypothetical protein PY06181 2069
14 PF14_0294 mitogen-activated protein kinase 1 PY02176 598
14 PF14_0295 ATP-specific succinyl-CoA synthetase beta subunit, putative PY02175 598
14 PF14_0296 ribosomal protein L14, putative PY02173 598
14 PF14_0300 syntaxin, putative PY04059 1221
14 PF14_0301 hypothetical protein PY04058 1221
14 PF14_0303 hypothetical protein PY04056 1221
14 PF14_0304 hypothetical protein PY04054 1221
14 PF14_0305 hypothetical protein PY05963 1969
14 PF14_0307 hypothetical protein, conserved PY04902 1522
14 PF14_0309 protein-L-isoaspartate O-methyltransferase beta-aspartate methyltransferase, putative PY05016 1572
14 PF14_0310 hypothetical protein PY05015 1572
14 PF14_0311 hypothetical protein PY05014 1572
14 PF14_0312 hypothetical protein PY05262 1665
14 PF14_0314 chromatin assembly factor 1 p55 subunit, putative PY05679 1839
14 PF14_0316 DNA topoisomerase Il, putative PY03394 976
14 PF14_0317 hypothetical protein, conserved PY06001 1988
14 PF14_0321 ABC transporter, putative PYO6911 2431
14 PF14_0322 hypothetical protein PY06909 2431
14 PF14_0323 calmodulin PY06908 2431




14 PF14_0324 hypothetical protein, conserved PY03138 889
14 PF14_0325 hypothetical protein PY03139 889
14 PF14_0326 hypothetical protein PY03141 889
14 PF14_0327 methionine aminopeptidase, type ll, putative PY02559 702
14 PF14_0328 mitochondrial import inner membrane translocase subunit tim17, putative PY02558 702
14 PF14_0329 hypothetical protein, conserved PY02557 702
14 PF14_0330 hypothetical protein PY02556 702
14 PF14_0331 cytochrome c oxidase assembly protein, putative PY02555 702
14 PF14_0333 hypothetical protein PY03718 1095
14 PF14_0334 NAD(P)H-dependent glutamate synthase, putative PY03719 1095
14 PF14_0336 hypothetical protein PY05583 1793
14 PF14_0337 hypothetical protein PY05582 1793
14 PF14_0338 hypothetical protein PY00615 168
14 PF14_0339 hypothetical protein PY00616 168
14 PF14_0340 hypothetical protein PY00617 168
14 PF14_0341 glucose-6-phosphate isomerase PY00618 168
14 PF14_0342 hypothetical protein PY00619 168
14 PF14_0344 hypothetical protein PY02301 633
14 PF14_0345 hypothetical protein PY02303 633
14 PF14_0346 cGMP-dependent protein kinase 1, beta isozyme, putative PY02304 633
14 PF14_0347 hypothetical protein PY04432 1350
14 PF14_0348 ATP-dependent Clp protease proteolytic subunit, putative PY00557 152
14 PF14_0352 ribonucleoside-diphosphate reductase, large subunit PY03473 1004
14 PF14_0353 hypothetical protein PY04927 1536
14 PF14_0354 hypothetical protein PY02917 822
14 PF14_0355 hypothetical protein PY07498 2776
14 PF14_0357 acetyl CoA synthetase, putative PY05175 1634
14 PF14_0359 hypothetical protein, conserved PY02476 682
14 PF14_0360 hypothetical protein PY02477 682
14 PF14_0361 translocation protein sec62, putative PY02255 618
14 PF14_0363 metacaspase-like protein PY00663 183
14 PF14_0364 cleavage and polyadenylation specifity factor protein, putative PY00665 183
14 PF14_0365 hypothetical protein PY00666 183
14 PF14_0367 hypothetical protein PY00415 116
14 PF14_0368 2-Cys peroxiredoxin PY00414 116
14 PF14_0369 hypothetical protein PY00413 116




14 PF14_0370 RNA helicase, putative PY0O0412 116
14 PF14_0371 hypothetical protein PY00411 116
14 PF14_0372 hypothetical protein PY05633 1817
14 PF14_0373 ubiquinol cytochrome c oxidoreductase, putative PY05634 1817
14 PF14_0374 hypothetical protein PY00826 224
14 PF14_0375 hypothetical protein PY00827 224
14 PF14_0376 hypothetical protein PY00828 224
14 PF14_0377 vesicle-associated membrane protein, putative PY06882 2414
14 PF14_0379 hypothetical protein PY04304 1300
14 PF14_0380 hypothetical protein PY04303 1300
14 PF14_0382 metalloendopeptidase, putative PY04302 1300
14 PF14_0383 hypothetical protein PY04301 1300
14 PF14_0384 hypothetical protein PY03526 1024
14 PF14_0385 hypothetical protein PY02582 712
14 PF14_0386 hypothetical protein PY02583 712
14 PF14_0387 hypothetical protein PY02584 712
14 PF14_0388 hypothetical protein PY02585 712
14 PF14_0390 hypothetical protein PY05640 1820
14 PF14_0393 structure specific recognition protein, putative PY06012 1994
14 PF14_0394 hypothetical protein PY06540 2227
14 PF14_0395 hypothetical protein, conserved PY01295 341

14 PF14_0396 hypothetical protein PY01294 341

14 PF14_0399 ADP-ribosylation-like factor, putative PY00881 238
14 PF14_0400 hypothetical protein, conserved PY02995 847
14 PF14_0401 methionyl-tRNA synthetase, putative PY02994 847
14 PF14_0403 protein prenyltransferase alpha subunit, putative PY02453 675
14 PF14_0404 hypothetical protein PY04986 1560
14 PF14_0406 hypothetical protein PY05023 1576
14 PF14_0407 hypothetical protein PY00094 28

14 PF14_0408 Ser/Thr protein kinase, putative PY00095 28

14 PF14_0409 hypothetical protein PY00096 28

14 PF14_0410 hypothetical protein PY01913 523
14 PF14_0412 hypothetical protein PY01912 523
14 PF14_0413 hypothetical protein PY01911 523
14 PF14_0414 hypothetical protein, conserved PY01910 523
14 PF14_0415 dephospho-CoA kinase, putative PY01909 523




14 PF14_0416 hypothetical protein PY01907 523

14 PF14_0417 heat shock protein, putative PY01906 523

14 PF14_0419 hypothetical protein PYO1674 452
14 PF14_0420 hypothetical protein PYO1677 452
14 PF14_0421 hypothetical protein, conserved PY01678 452
14 PF14_0423 Ser/Thr protein kinase, putative PY03319 949
14 PF14_0425 fructose-bisphosphate aldolase PY03709 1091
14 PF14_0427 hypothetical protein PY03707 1091
14 PF14_0428 histidyl-tRNA synthetase, putative PY03706 1091
14 PF14_0433 hypothetical protein PY05556 1783
14 PF14_0436 helicase, truncated, putative PY01902 521

14 PF14_0437 helicase, truncated, putative PY01901 521

14 PF14_0438 hypothetical protein PY01899 521

14 PF14_0439 leucine aminopeptidase, putative PY01898 521

14 PF14_0440 hypothetical protein PY07063 2519
14 PF14_0441 pyruvate dehydrogenase E1 beta subunit, putative PY07062 2519
14 PF14_0442 hypothetical protein PY04610 1420
14 PF14_0443 centrin, putative PY07025 2497
14 PF14_0445 hypothetical protein PY01551 413

14 PF14_0449 hypothetical protein PY06705 2318
14 PF14_0450 hypothetical protein PY04851 1503
14 PF14_0451 mitochondrial ribosomal protein S14 precursor, putative PY00396 112
14 PF14_0453 hypothetical protein PY06003 1989
14 PF14_0455 multidrug resistance protein 2 PY06054 2017
14 PF14_0456 hypothetical protein, conserved PY01106 293

14 PF14_0457 hypothetical protein PY01105 293

14 PF14_0464 hypothetical protein PYO5111 1607
14 PF14_0465 hypothetical protein PY05110 1607
14 PF14_0466 hypothetical protein PY05109 1607
14 PF14_0467 hypothetical protein PY05966 1970
14 PF14_0469 transcription factor lllb subunit, putative PY03746 1106
14 PF14_0470 hypothetical protein PY03745 1106
14 PF14_0474 hypothetical protein PY07340 2676
14 PF14_0475 hypothetical protein PY07341 2676
14 PF14_0476 protein kinase, putative PYO1077 284
14 PF14_0477 signal recognition particle 54 kDa protein, putative PY06341 2138




14 PF14_0479 hypothetical protein PY04120 1237
14 PF14_0480 hypothetical protein PY01987 547
14 PF14_0481 hypothetical protein, conserved PY01988 547
14 PF14_0482 hypothetical protein, conserved PY01989 547
14 PF14_0483 hypothetical protein PY01990 547
14 PF14_0484 acetyl-CoA acetyltransferase, putative PY01991 547
14 PF14_0485 hypothetical protein PY01992 547
14 PF14_0486 elongation factor 2 PYO05356 1695
14 PF14_0488 hypothetical protein PYO1627 438
14 PF14_0489 hypothetical protein PY01626 438
14 PF14_0490 hypothetical protein PY01625 438
14 PF14_0491 hypothetical protein PY01624 438
14 PF14_0492 protein phosphatase 2b regulatory subunit, putative PY01623 438
14 PF14_0493 sortilin, putative PY01622 438
14 PF14_0494 hypothetical protein, conserved PY01621 438
14 PF14_0495 hypothetical protein PY06813 2376
14 PF14_0496 hyothetical protein PY06812 2376
14 PF14_0497 hypothetical protein PY06811 2376
14 PF14_0498 hypothetical protein PY06810 2376
14 PF14_0499 hypothetical protein PY05178 1636
14 PF14_0500 hypothetical protein PY05177 1636
14 PF14_0501 hypothetical protein PY00071 19

14 PF14_0502 hypothetical protein PY04945 1545
14 PF14_0504 hypothetical protein PY04947 1545
14 PF14_0505 hypothetical protein PY04948 1545
14 PF14_0506 hypothetical protein PY00257 73

14 PF14_0507 hypothetical protein PY00259 73

14 PF14_0508 pyridine nucleotide transhydrogenase, putative PY05907 1944
14 PF14_0509 hypothetical protein PY05906 1944
14 PF14_0511 glucose-6-phosphate dehydrogenase-6-phosphogluconolactonase PY00793 213
14 PF14_0512 hypothetical protein PY00794 213
14 PF14_0513 RNA binding protein, putative PY00795 213
14 PF14_0515 hypothetical protein PY00796 213
14 PF14_0517 peptidase, putative PYO0855 232
14 PF14_0518 nifU protein, putative PY00856 232
14 PF14_0519 ribosomal protein S11, putative PY00857 232




14 PF14_0520 6-phosphogluconate dehydrogenase, decarboxylating, putative PY00858 232
14 PF14_0521 hypothetical protein PY00859 232
14 PF14_0522 hypothetical protein PY00860 232
14 PF14_0523 protein phosphatase 2C, putative PY00861 232
14 PF14_0525 hypothetical protein PY00863 232
14 PF14_0526 hypothetical protein, conserved PY00864 232
14 PF14_0527 hypothetical protein PY06284 2111
14 PF14_0529 gamma-adaptin, putative PYO5746 1869
14 PF14_0530 ferlin, putative PY05745 1869
14 PF14_0531 hypothetical protein PY05744 1869
14 PF14_0532 hypothetical protein PY01580 424
14 PF14_0533 hypothetical protein PY00668 184
14 PF14_0534 hypothetical protein PY00669 184
14 PF14_0535 hypothetical protein PY00670 184
14 PF14_0538 hypothetical protein PY02373 653
14 PF14_0539 hypothetical protein PY02374 653
14 PF14_0540 hypothetical protein PY02375 653
14 PF14_0541 V-type H(+)-translocating pyrophosphatase, putative PY06858 2402
14 PF14_0544 hypothetical protein PY04184 1252
14 PF14_0545 thioredoxin PY04185 1252
14 PF14_0546 hypothetical protein, conserved PY04186 1252
14 PF14_0547 hypothetical protein PY00671 185
14 PF14_0548 ATPase, putative PY00672 185
14 PF14_0549 hypothetical protein PY00673 185
14 PF14_0550 hypothetical protein PY00674 185
14 PF14_0551 hypothetical protein PY00675 185
14 PF14_0553 trophozoite cysteine proteinase precursor PYO00109 34

14 PF14_0557 hypothetical protein PY06026 2002
14 PF14_0558 hypothetical protein PY06000 1987
14 PF14_0559 hypothetical protein PY05450 1737
14 PF14_0560 hypothetical protein PY05451 1737
14 PF14_0561 hypothetical protein PY04686 1439
14 PF14_0562 hypothetical protein PY04685 1439
14 PF14_0564 hypothetical protein, conserved PY06530 2223
14 PF14_0566 hypothetical protein PY06531 2223
14 PF14_0567 hypothetical protein PY06532 2223




14 PF14_0568 hypothetical protein PY07051 2513
14 PF14_0569 hypothetical protein PY05521 1767
14 PF14_0570 hypothetical protein, conserved PY05519 1767
14 PF14_0571 hypothetical protein PY05518 1767
14 PF14_0572 hypothetical protein PY01918 524
14 PF14_0573 hypothetical protein PY06060 2019
14 PF14_0574 hypothetical protein PY01916 524
14 PF14_0575 hypothetical protein PY01756 473
14 PF14_0576 ubiquitin carboxyl-terminal hydrolase, putative PY01755 473
14 PF14_0578 hypothetical protein PY01752 473
14 PF14_0579 ribosomal protein L27, putative PY01750 473
14 PF14_0580 hypothetical protein PY05165 1629
14 PF14_0582 hypothetical protein PY05163 1629
14 PF14_0584 ribosomal protein S4, putative PY04143 1241
14 PF14_0585 ribosomal protein S28e, putative PY04142 1241
14 PF14_0586 hypothetical protein PY04141 1241
14 PF14_0587 hypothetical protein PY04139 1241
14 PF14_0589 valyl-tRNA synthetase, putative PY07268 2627
14 PF14_0590 hypothetical protein PY07267 2627
14 PF14_0591 hypothetical protein PY07266 2627
14 PF14_0592 hypothetical protein PY05869 1930
14 PF14_0593 hypothetical protein PY05870 1930
14 PF14_0596 hypothetical protein PY03277 935
14 PF14_0597 cytochrome C1 precursor, putative PY03278 935
14 PF14_0598 glyceraldehyde-3-phosphate dehydrogenase PY03280 935
14 PF14_0599 hypothetical protein PY03281 935
14 PF14_0600 hypothetical protein PY03282 935
14 PF14_0601 replication factor C3 PY04255 1281
14 PF14_0602 DNA polymerase alpha subunit, putative PY04256 1281
14 PF14_0604 hypothetical protein PY04481 1371
14 PF14_0605 cyclin, putative PY06107 2035
14 PF14_0606 hypothetical protein, conserved PYOG777 2356
14 PF14_0608 hypothetical protein PY04483 1371
14 PF14_0609 hypothetical protein PY04484 1371
14 PF14_0610 hypothetical protein PY04485 1371
14 PF14_0611 hypothetical protein PY04486 1371




14 PF14_0614 hypothetical protein PY04404 1339
14 PF14_0615 ATP synthase (C/AC39) subunit, putative PY04403 1339
14 PF14_0616 hypothetical protein, conserved PY04402 1339
14 PF14_0618 hypothetical protein PY01372 362
14 PF14_0619 hypothetical protein PY01371 362
14 PF14_0620 hypothetical protein PY01370 362
14 PF14_0621 hypothetical protein PY01369 362
14 PF14_0622 hypothetical protein PY02006 551

14 PF14_0624 hypothetical protein PY02005 551

14 PF14_0626 dynein beta chain, putative PY02002 551

14 PF14_0630 protein serine/threonine phosphatase PY06605 2263
14 PF14_0632 26S proteasome subunit, putative PY00248 71

14 PF14_0633 hypothetical protein PY00247 71

14 PF14_0634 hypothetical protein PY06249 2096
14 PF14_0639 DNA-3-methyladenine glycosylase, putative PY05580 1792
14 PF14_0640 hypothetical protein PY05579 1792
14 PF14_0641 1-deoxy-D-xylulose 5-phosphate reductoisomerase PY05578 1792
14 PF14_0642 hypothetical protein PY05577 1792
14 PF14_0645 hypothetical protein PY03682 1082
14 PF14_0647 hypothetical protein PY03684 1082
14 PF14_0648 hypothetical protein PY05513 1766
14 PF14_0649 hypothetical protein PY01412 373
14 PF14_0650 hypothetical protein PY02060 567
14 PF14_0651 hypothetical protein PY02061 567
14 PF14_0652 hypothetical protein PY02869 805
14 PF14_0655 RNA helicase-1, putative PY04360 1322
14 PF14_0656 U2 snRNP aucxiliary factor, putative PY04361 1322
14 PF14_0657 hypothetical protein PY04362 1322
14 PF14_0659 hypothetical protein PY03644 1074
14 PF14_0660 hypothetical protein PY03645 1074
14 PF14_0661 hypothetical protein, conserved PY03646 1074
14 PF14_0663 hypothetical protein PY07221 2607
14 PF14_0664 biotin carboxylase subunit of acetyl CoA carboxylase, putative PY01695 458
14 PF14_0665 hypothetical protein PY01696 458
14 PF14_0666 hypothetical protein PY01697 458
14 PF14_0667 hypothetical protein PY01698 458




14 PF14_0669 hypothetical protein PY06654 2286
14 PF14_0670 hypothetical protein PY06653 2286
14 PF14_0672 cyclic nucleotide phosphodiesterase, putative PY03619 1060
14 PF14_0673 hypothetical protein PY03618 1060
14 PF14_0674 hypothetical protein PY03617 1060
14 PF14_0675 reticulocyte binding protein 2 homolog B, putative PY03616 1060
14 PF14_0676 20S proteasome beta 4 subunit, putative PY06665 2294
14 PF14_0677 RNA 3'-Terminal Phosphate Cyclase-like protein, putative PY05891 1939
14 PF14_0678 exported protein 2 PY05892 1939
14 PF14_0679 sulfate transporter, putative PYO7224 2609
14 PF14_0680 hypothetical protein PY07225 2609
14 PF14_0681 diacylglycerol kinase, putative PY06359 2144
14 PF14_0682 hypothetical protein PY06357 2144
14 PF14_0683 hypothetical protein PY03698 1087
14 PF14_0688 hypothetical protein, conserved PY05359 1696
14 PF14_0693 hypothetical protein PY06321 2128
14 PF14_0694 protein disulfide isomerase, putative PY04296 1297
14 PF14_0695 DNA-directed RNA polymerase, alpha subunit, truncated, putative PY04295 1297
14 PF14_0696 hypothetical protein PY04294 1297
14 PF14_0697 dihydroorotase, putative PY04293 1297
14 PF14_0700 hypothetical protein, conserved PY03688 1084
14 PF14_0701 hypothetical protein PY03689 1084
14 PF14_0702 hypothetical protein PY03690 1084
14 PF14_0703 hypothetical protein PY03691 1084
14 PF14_0704 hypothetical protein PY03692 1084
14 PF14_0705 hypothetical protein PY03693 1084
14 PF14_0709 ribosomal protein L20, putative PY02256 618
14 PF14_0710 hypothetical protein PY04239 1276
14 PF14_0711 hypothetical protein, conserved PY02631 727
14 PF14_0712 hypothetical protein PY02634 727
14 PF14_0713 hypothetical protein PY02637 727
14 PF14_0714 hypothetical protein, conserved PY00265 76

14 PF14_0715 hypothetical protein PY00266 76

14 PF14_0716 Proteosome subunit alpha type 1, putative PY00267 76

14 PF14_0717 hypothetical protein PY00704 193
14 PF14_0718 hypothetical protein, conserved PY00705 193




14 PF14_0719 hypothetical protein PY00706 193
14 PF14_0720 hypothetical protein PY00707 193
14 PF14_0721 cytochrome C oxidase assembly protein, putative PY00708 193
14 PF14_0723 hypothetical protein PY05554 1782
14 PF14_0724 hypothetical protein PY05553 1782
14 PF14_0725 tubulin, putative PYO5777 1888




Table B. List of 7

714 P. falciparum genes for which there are known MUMmer matches to P. y. yoelii proteins, bu

t which

di

d not achieve t

he cut-off for inclusion into the orthologous (bi-directional best hit) gene table.

Pf chrom # Pf locus ID Protein name Py locus ID Py contig |
1 PFA0275c hypothetical protein PY04767 1472
1 PFA0285c hypothetical protein PY04326 1308
1 PFA0295c hypothetical protein PY05773 1887
1 PFAO0370w hypothetical protein PY06584 2252
1 PFA0375c patched family protein, putative PY03954 1184
1 PFA0405w hypothetical protein PY06175 2068
1 PFA0440w hypothetical protein PY05079 1593
1 PFA0480w phenylalanyl-trna synthetase beta chain, putative PY00417 118
1 PFAOQ525w transcription initiation factor TFIIB, putative PY06501 2210
1 PFAQ525w transcription initiation factor TFIIB, putative PY07321 2664
1 PFAOQ525w transcription initiation factor TFIIB, putative PYO7322 2664
1 PFAO570w hypothetical protein PY06053 2016
1 PFA0580c TatD-like deoxyribonuclease, putative PY01446 384
2 PFBO150c protein kinase, putative PY07520 2793
2 PFBO161c hypothetical protein PY06904 2428
2 PFBO190c hypothetical protein PY03271 933
2 PFB0O250w hypothetical protein PYO1127 298
2 PFB0265c DNA repair endonuclease, putative PY01122 298
2 PFB0290c transcription factor, putative PYO0068 17
2 PFB0295w adenylosuccinate lyase, putative PY07545 2806
2 PFBO330c cysteine protease, putative PY02062 568
2 PFBO335c cysteine protease, putative PY02062 568
2 PFBO365w hypothetical protein, conserved PY03496 1010
2 PFBO365w hypothetical protein, conserved PY06292 2114
2 PFBO365w hypothetical protein, conserved PY06293 2114
2 PFB0380c hypothetical protein PY02066 569
2 PFBO400w hypothetical protein PY03857 1147
2 PFB0425c hypothetical protein PY00322 91




2 PFBO455w ribosomal L37ae protein, putative PY06446 2192
2 PFB0475c hypothetical protein PY00441 123

2 PFB0495w hypothetical protein PY05091 1600
2 PFBO525w asparaginyl-tRNA synthetase, putative PY02504 688
2 PFBO555c¢ hypothetical protein PY03557 1034
2 PFBO555c¢ hypothetical protein PY05747 1870
2 PFBO560w hypothetical protein PY02992 845

2 PFBO615c hypothetical protein PY03938 1176
2 PFB0640c hypothetical protein, conserved PY03931 1176
2 PFBO655c hypothetical protein PY03137 888
2 PFBO67 5w hypothetical protein PY05194 1643
2 PFBO770c hypothetical protein PY04635 1428
2 PFBO805c clathrin coat assembly protein, putative PY01700 459
2 PFBO805c clathrin coat assembly protein, putative PY01701 459
2 PFB0820c hypothetical protein PY06528 2221
2 PFB0O835c hypothetical protein PY03798 1122
2 PFB0O855c hypothetical protein PY03794 1122
3 PFC0125w ABC transporter, putative PY03961 1188
3 PFC0135c conserved protein PY05627 1813
3 PFCO160w binding protein, putative PY07037 2504
3 PFCO165w hypothetical protein PY00501 141

3 PFCO165w hypothetical protein PY00502 141

3 PFC0225c elongation factor (EF-TS), putative PY07445 2742
3 PFC0230c hypothetical protein PY06941 2448
3 PFC0241w hypothetical protein PY03950 1182
3 PFC0245c hypothetical protein PY03949 1182
3 PFC0280c hypothetical protein PY01192 314
3 PFC0285c T-complex protein beta subunit, putative PY06837 2390
3 PFC0300c 60S ribosomal protein L7, putative PY05756 1873
3 PFC0310c ATP-dependent CLP protease, putative PY06630 2276
3 PFCO360w hypothetical protein, conserved PY02345 642
3 PFC0385c serine/threonine protein kinase, putative PY03456 996
3 PFC0410w rat BRAIN protein-like PY07308 2655
3 PFC0475c hypothetical protein PY06311 2124
3 PFC0486¢ hypothetical protein PY02492 685

3 PFC0495w aspartyl protease, putative PYO1716 463




3 PFC0520w 26S proteasome regulatory subunit S14, putative PY01718 464
3 PFCO581w hypothetical protein PY02847 798
3 PFCO710w inorganic pyrophosphatase, putative PY03581 1044
3 PFCO720w hypothetical protein PY06387 2160
3 PFCO780w hypothetical protein PY02648 731

3 PFCO780w hypothetical protein PY07344 2678
3 PFC0820w hypothetical protein PY00758 204
3 PFC0820w hypothetical protein PY06069 2024
3 PFCO875w hypothetical protein PY03033 863

3 PFCO890w vesicle transport protein, putative PY01819 494
3 PFC0911c hypothetical protein PY05268 1667
3 PFC0950c peptidase, putative PY02677 741

3 PFC0960c hypothetical protein PY03754 1109
4 PFD0200c hypothetical protein PY01345 354
4 PFD0225w hypothetical protein PY01338 354
4 PFD0255w Plasmodium yoelii blood stage membrane protein ag-1 PY04388 1334
4 PFD0255w Plasmodium yoelii blood stage membrane protein ag-1 PY07019 2493
4 PFD0285c amino acid decarboxylase, putative PY00349 101

4 PFDO300w hypothetical protein PY05103 1604
4 PFD0O370w hypothetical protein PY07641 2852
4 PFD0460c hypothetical protein PY04094 1231
4 PFD0O510c protein phosphatase, putative PY02310 633

4 PFDO565c RNA helicase, putative PY04868 1510
4 PFD0590c DNA polymerase alpha PY04863 1509
4 PFD0590c DNA polymerase alpha PY06115 2040
4 PFD0685c chromosome associated protein, putative PY00547 150
4 PFD0O770c ribosomal protein 115 PY02810 785

4 PFD0O810w small GTP-binding protein PY04367 1325
4 PFDO880w hypothetical protein PY03267 931

4 PFD0910w hypothetical protein PY05600 1801
4 PFD0965w hypothetical protein PY01129 299

4 PFD0O97 5w unknown PY06287 2112
4 PFD1045c erythrocyte membrane-associated antigen, putative PY05565 1788
4 PFD1060w u5 small nuclear ribonucleoprotein-specific protein, putative PY04061 1222
5 PFEO155w hypothetical protein PY06660 2289
5 PFEQ160c Ser/Arg-rich splicing factor, putative PY04699 1446




5 PFEO170c protein kinase, putative PY00347 99

5 PFE0235c hypothetical protein PY02792 781

5 PFEO325w hypothetical protein PY06260 2100
5 PFEO330w hypothetical protein PY06258 2100
5 PFE0405c hypothetical protein PY02740 761

5 PFE0420c guanidine nucleotide exchange factor, putative PY06932 2442
5 PFE0420c guanidine nucleotide exchange factor, putative PY07101 2540
5 PFEO445c SNAP protein (soluble N-ethylmaleimide-sensitive factor Attachment Protein), putative PY04300 1299
5 PFEO510c hypothetical protein PY05228 1652
5 PFE0540w WD-repeat potein, putative PY04897 1520
5 PFEO560c hypothetical protein PY00914 244
5 PFEO560c hypothetical protein PY04894 1520
5 PFEO570w hypothetical protein PY02170 597
5 PFEO570w hypothetical protein PY03309 944
5 PFEO570w hypothetical protein PY04257 1282
5 PFEO570w hypothetical protein PY07067 2522
5 PFEO625w gtpase, putative PY04604 1418
5 PFEO665cC GTP-binding protein, putative PY04621 1425
5 PFEO705c helicase, belonging to UvrD family, putative PY02817 787
5 PFEQ725c hypothetical protein PY07186 2584
5 PFEQ780w hypothetical protein PY02013 555
5 PFE0810c 40S ribosomal subunit protein S14, putative PY01635 440
5 PFE0830c unknown protein, mb2 PY03311 946
5 PFE0835w ubiquitin carboxyl-terminal hydrolase 2, putative PY03802 1125
5 PFEO850w hypothetical protein, conserved PY04344 1316
5 PFE0875c hypothetical protein, conserved PY05379 1706
5 PFE0880c f-actin capping protein beta subunit, putative PY03888 1159
5 PFEO910w hypothetical protein PY02684 743
5 PFE0935c RNA-binding protein, putative PY04072 1225
5 PFE0995c¢ hypothetical protein PY03310 945
5 PFE1010w protein phosphatase 2c, putative PY02192 603
5 PFE1045c hypothetical protein PY06945 2450
5 PFE1050w adenosylhomocysteinase(S-adenosyl-L-homocysteine hydrolase) PY07799 2940
5 PFE1060c hypothetical protein PY02895 814
5 PFE1090w nuceotide binding protein, putative PY01368 361

5 PFE1120w hypothetical protein PY06434 2186




5 PFE1145w hypothetical protein PY06948 2452
5 PFE1175w hypothetical protein PY02815 786
5 PFE1235c¢ hypothetical protein PY07394 2708
5 PFE1320w hypothetical protein PY07355 2685
5 PFE1350c ubiquitin-conjugating enzyme, putative PY03737 1101
5 PFE1465w hypothetical protein PY02785 777
5 PFE1480c hypothetical protein PY05156 1627
5 PFE1520c hypothetical protein PY06815 2377
5 PFE1545c diaphanous homolog, putative PYO7114 2545
5 PFE1555¢ hypothetical protein PY07113 2544
5 PFE1570c hypothetical protein PY02966 841
6 MALGP1.23 hypothetical protein PY02270 623
6 MALGP1.41 hypothetical protein PY03249 927
6 MALGP1.44 hypothetical protein PY05930 1955
6 MALGP1.59 nucleoside diphosphate kinase, putative PY01722 466
6 MALGP1.70 coatomer alpha subunit, putative PY01045 277
6 MALGP1.76 uroporphyrinogen decarboxylase, putative PY02528 695
6 MALGP1.84 hypothetical protein PY02622 724
6 MALGP1.90 chaperone, putative PY02258 619
6 MALGP1.93 hypothetical protein PY03633 1068
6 MALGP1.93 hypothetical protein PY04915 1529
6 MALGP1.93 hypothetical protein PY07493 2773
6 MALGP1.98 hypothetical protein PY04467 1367
6 MALGP1.102 hypothetical protein PY04389 1335
6 MALGP1.106 histone H3, putative PY00496 138
6 MALGP1.309 hypothetical protein PY02914 821
6 MALGP1.308 hypothetical protein PY02915 821
6 MALGP1.295 hypothetical protein PY03097 880
6 MALGP1.292 integral membrane protein PY01670 451
6 MALGP1.287 hypothetical protein PY01086 288
6 MALGP1.281 60S ribosomal protein L19, putative PY05486 1753
6 MALGP1.277 hypothetical protein PY04743 1462
6 MALGP1.269 RNA and export factor binding protein, putative PY05533 1774
6 MALGP1.268 hypothetical protein PY07542 2805
6 MALGP1.258 malate:quinone oxidoreductase, putative PY05233 1653
6 MALGP1.255 alpha adaptin-like protein, putative PY04230 1273




6 MALGP1.248 histone h3 PY00496 138
6 MALGP1.237 hypothetical protein PY03382 972
6 MALGP1.237 hypothetical protein PY03384 972
6 MALGP1.236 hypothetical protein PY04987 1561
6 MALGP1.231 bi-functional enzyme: long-chain fatty- acid Co-A ligase and oxalyl Co-A decarboxylase PY05696 1847
6 MALGP1.229 hypothetical protein PYQ7222 2608
6 MALGP1.228 hypothetical protein PYQ7222 2608
6 MALGP1.214 hypothetical protein PY04474 1369
6 MALGP1.210 nascent polypeptide associated complex alpha chain, putative PY06211 2083
6 MALGP1.200 hypothetical protein PY02180 600
6 MALGP1.198 hypothetical protein PY06272 2106
6 MALGP1.196 hypothetical protein PY06274 2106
6 MALGP1.195 RNA-binding protein mei2 homologue, putative PY04891 1519
6 MALGP1.187 hypothetical protein PY02032 559
6 MALGP1.183 iswi protein homologue PY05642 1821
6 MALGP1.183 iswi protein homologue PY06148 2057
6 MALGP1.147 hypothetical protein PY02710 748
6 MALGP1.147 hypothetical protein PY02711 748
6 MALGP1.146 P. falciparum PK4 protein kinase PY05545 1779
6 MALG6P1.131 SET-domain protein, putative PY00684 188
6 MALGP1.127 hypothetical protein PY06261 2101
6 MALGP1.125 DNA polymerase epsilon, catalytic subunit a, putative PY06086 2028
6 MALGP1.123 microtubule-associated protein ytm1 homologue, putative PY03519 1020
7 PFO7_0005 lysophospholipases-like protein, putative PY01434 381

7 MAL7P1.12 erythrocyte membrane-associated antigen PY00683 187
7 MAL7P1.16 hypothetical protein PY05498 1760
7 MAL7P1.18 hypothetical protein PY01945 533
7 MAL7P1.19 hypothetical protein PY05241 1656
7 MAL7P1.19 hypothetical protein PY06114 2039
7 PFO7_0019 hypothetical protein PY06024 2000
7 PFO7_0020 hypothetical protein PY04146 1243
7 PFO7_0029 heat shock protein 86 PY00131 37

7 PFO7_0029 heat shock protein 86 PY00974 262
7 PFO7_0037 Cg2 PY07596 2825
7 MAL7P1.29 hypothetical protein PY02921 824
7 MAL7P1.31 hypothetical protein PY04690 1442




7 MAL7P1.32 hypothetical protein PY04689 1442
7 MAL7P1.75 mitochondrial ATP synthase epsilon chain, putative PY02879 810
7 PFO7_0068 cysteine desulfurase, putative PY06105 2034
7 MAL7P1.89 hypothetical protein PY02766 770
7 MAL7P1.89 hypothetical protein PY02767 770
7 MAL7P1.91 exported serine/threonine protein kinase PY02763 770
7 MAL7P1.92 cysteine repeat modular protein 2 homologue PY05845 1919
7 MAL7P1.94 prefoldin subunit 3, putative PY05270 1668
7 MAL7P1.100 serine/threonine protein kinase 2, putative PY02455 676
7 PFO7_0082 hypothetical protein PY02464 676
7 MAL7P1.118 PelOta protein homologue, putative PY02838 796
7 MAL7P1.119 hypothetical protein PY07383 2700
7 MAL7P1.133 hypothetical protein PY03344 960
7 MAL7P1.134 hypothetical protein PY03343 959
7 MAL7P1.134 hypothetical protein PY03344 960
7 PFO7_0108 hypothetical protein PY02527 694
7 PFO7_0118 hypothetical protein PY01306 344
7 PFO7_0118 hypothetical protein PY04136 1240
7 MAL7P1.155 hypothetical protein PY02958 838
7 MAL7P1.162 dynein heavy chain, putative PY01468 395
7 MAL7P1.164 adaptor-related protein, putative PY03000 850
7 MAL7P1.166 regulator of nonsense transcripts 1 homologue, putative PY00683 187
8 MAL8P1.11 hypothetical protein PY06243 2093
8 PFO8_0011 leucyl-rRNA synthetase PY05778 1889
8 MAL8P1.17 disulfide isomerase precursor, putative PY00638 174
8 MAL8P1.22 dehydrodolichyl diphosphate synthetase, putative PY05574 1790
8 MAL8P1.23 ubiquitin-protein ligase 1, putative PY00959 259
8 MAL8P1.23 ubiquitin-protein ligase 1, putative PY01030 274
8 MAL8P1.23 ubiquitin-protein ligase 1, putative PY07433 2736
8 PF08_0032 hypothetical protein PY04500 1377
8 MAL8P1.41 hypothetical protein PY02681 742
8 PF08_0036 protein transport protein PY02496 687
8 MAL8P1.49 hypothetical protein PY07228 2612
8 PF08_0042 ATP-dependent RNA helicase prh1, putative PY03686 1083
8 PF08_0049 ribonucleoprotein, putative PY03069 873
8 PFO8_0056 zinc finger protein, putative PY00088 25




8 MAL8P1.69 14-3-3 protein PY05990 1982
8 PF08_0060 asparagine-rich antigen PYO5735 1862
8 PFO8_0070 hypothetical protein PY05695 1846
8 PF08_0083 hypothetical protein PY03189 910
8 MAL8P1.99 hypothetical protein PY03875 1155
8 MAL8P1.108 protein phosphatase, putative PY06111 2037
8 MAL8P1.113 hypothetical protein PY04220 1269
8 PF08_0102 asparagine-rich antigen Pfa55-14 PY06592 2256
8 PF08_0102 asparagine-rich antigen Pfa55-14 PY06875 2412
8 MAL8P1.122 hypothetical protein PY01891 519
8 MAL8P1.123 hypothetical protein PY01387 365

8 PFO8_0110 Rab18 gtpase PY01074 283

8 MAL8P1.130 hypothetical protein PY01073 283

8 MAL8P1.139 hypothetical protein PY00801 216
8 MAL8P1.139 hypothetical protein PY07050 2512
8 PF08_0124 hypothetical protein PY00804 216
8 PF08_0126 DNA repair protein rad54, putative PYO0810 216
8 MAL8P1.145 hypothetical protein, conserved PY00810 216
8 MAL8P1.150 hypothetical protein PY07180 2580
8 MAL8P1.153 hypothetical protein PY03702 1089
8 MAL8P1.154 hypothetical protein PY02606 717

8 PFO8_0135 hypothetical protein, conserved PY04189 1254
9 PFI0220w prefoldin subunit, putative PY06424 2181
9 PFI0260c hypothetical protein PY01799 486

9 PFI0260c hypothetical protein PY04544 1396
9 PFI0265c rhoptry protein, putative PY01798 486

9 PFI0290c beta subunit of coatomer complex, putative PY05987 1980
9 PFIO300w developmental protein, putative PY07558 2811
9 PFIO310w hypothetical protein PY05017 1573
9 PFI0320w hypothetical protein PY05019 1573
9 PFI0325c hypothetical protein PY03445 994
9 PFI0490c hypothetical protein PY03505 1012
9 PFIO520w actin-like protein, putative PY00854 231

9 PFI0630w 26S proteasome regulatory subunit, putative PY05051 1586
9 PFIO645w EF-1B PY06160 2062
9 PFI0700c Met-10+ like protein, putative PY04160 1247




9 PFIO735c NADH dehydrogenase, putative PY03419 984
9 PFIO750c hypothetical protein PY01320 348
9 PFIO855w hypothetical protein PY07218 2605
9 PFI0O900w hypothetical protein PY02657 734
9 PFI0O900w hypothetical protein PY02658 734
9 PFI0910w DNA helicase, putative PY07206 2597
9 PFI1005w ADP-ribosylation factor-like protein, putative PY05464 1744
9 PFI1050c hypothetical protein PY02489 684
9 PFI1090w s-adenosylmethionine synthetase, putative PY07799 2940
9 PFIT110w glutamate--ammonia ligase (glutamine synthetase), putative PY04688 1441
9 PFI1175c RNA-binding protein, putative PY00009 4

9 PFI1 180w hypothetical protein PY06683 2304
9 PFI1190w hypothetical protein PY05195 1644
9 PFI1205c hypothetical protein PY05198 1644
9 PFI1215w splicesome-associated protein, putative PY07291 2643
9 PFI1325w hypothetical protein PY02910 817
9 PFI1335w hypothetical protein PY02908 817
9 PFI1365w cytochrome c oxidase subunit, putative PY05589 1796
9 PFI1375w hypothetical protein PY05587 1796
9 PFI1430w hypothetical protein PY04172 1250
9 PFI1470c hypothetical protein PY04279 1292
9 PFI1480w hypothetical protein PY01869 509
9 PFI1500w hypothetical protein PY06205 2081
9 PFI1505c hypothetical protein PY07561 2813
9 PFI1560c hypothetical protein PY03208 917
9 PFI1570c aminopeptidase, putative PY03205 917
9 PFI1590c hypothetical protein PY04917 1530
9 PFI1600w MRNA processing protein, putative PY02603 716
9 PFI1620c hyptohetical protein PY01833 498
9 PFI1635w delta tubulin, putative PY01830 498
9 PFI1695c small nuclear ribonucleoprotein (snRNP), putative PYO1195 316
10 PF10_0031 hypothetical protein PY05646 1823
10 PF10_0032 hypothetical protein PY04382 1331
10 PF10_0043 ribosomal protein L13, putative PY07370 2693
10 PF10_0052 hypothetical protein PY06889 2420
10 PF10_0054 hypothetical protein PY02979 844




10 PF10_0064 hypothetical protein PY00045 9

10 PF10_0069 hypothetical protein PY07583 2821
10 PF10_0071 rhoGAP protein PY01875 513
10 PF10_0078 hypothetical protein PY0O7179 2579
10 PF10_0085 nucleolar protein NOP5, putative PY01565 417
10 PF10_0092 hypothetical protein PY02534 696
10 PF10_0099 hypothetical protein PY06189 2073
10 PF10_0107 hypothetical protein PY02086 574
10 PF10_0113 hypothetical protein PY07008 2487
10 PF10_0115 QF122 antigen PY03523 1022
10 PF10_0132 phospholipase C-like, putative PY04832 1496
10 PF10_0132 phospholipase C-like, putative PY05133 1616
10 PF10_0140 hypothetical protein PY04751 1464
10 PF10_0143 ADAZ2-like protein PY03808 1127
10 PF10_0145 hypothetical protein PY07441 2740
10 PF10_0155 enolase PY07802 2941
10 PF10_0169 phosphomannomutase, putative PY00199 55

10 PF10_0171 hypothetical protein PY02640 729
10 PF10_0175 tRNA pseudouridine synthase, putative PY02644 729
10 PF10_0177 erythrocyte membrane-associated antigen PY06959 2456
10 PF10_0186 hypothetical protein PY04042 1214
10 PF10_0195 hypothetical protein PY00604 164
10 PF10_0211 hypothetical protein PY04800 1486
10 PF10_0212 hypothetical protein PY04081 1229
10 PF10_0215 hypothetical protein PY05045 1584
10 PF10_0216 hypothetical protein PY07622 2840
10 PF10_0224 dynein heavy chain, putative PY01514 404
10 PF10_0224 dynein heavy chain, putative PY03506 1013
10 PF10_0226 hypothetical protein, conserved PYO1516 404
10 PF10_0244 hypothetical protein PY05811 1903
10 PF10_0246 hypothetical protein PY00099 30

10 PF10_0246 hypothetical protein PY00100 30

10 PF10_0261 hypothetical protein PY07496 2775
10 PF10_0268 merozoite capping protein-1 PY03834 1137
10 PF10_0273 hypothetical protein PY05972 1973
10 PF10_0282 hypothetical protein PY07108 2542




10 PF10_0285 hypothetical protein PY02072 571
10 PF10_0294 RNA helicase, putative PY04108 1234
10 PF10_0314 asparagine-rich antigen PY00841 227
10 PF10_0320 hypothetical protein PY02599 715
10 PF10_0320 hypothetical protein PY04752 1465
10 PF10_0328 hypothetical protein PY03146 891
11 PF11_0045 hypothetical protein PY00906 242
11 PF11_0049 hypothetical protein, conserved PY01432 380
11 PF11_0049 hypothetical protein, conserved PY01940 530
11 PF11_0049 hypothetical protein, conserved PY02383 655
11 PF11_0051 phenylalanyl-tRNA synthetase beta subunit, putative PY02381 655
11 PF11_0057 hypothetical protein PY02386 656
11 PF11_0060 hypothetical protein PY02823 788
11 PF11_0068 hypothetical protein, conserved PY03374 971
11 PF11_0074 hypothetical protein PY03368 971
11 PF11_0077 hypothetical protein PY06417 2178
11 PF11_0077 hypothetical protein PY06503 2211
11 PF11_0078 hypothetical protein PY02789 779
11 PF11_0079 hypothetical protein PY02790 779
11 PF11_0079 hypothetical protein PY02791 780
11 PF11_0524 U6 snRNA associated Sm-like protein Ls; U6 snRNA associated Sm-like protein LsM4 PY07662 2869
11 PF11_0086 hypothetical protein PY03626 1063
11 PF11_0086 hypothetical protein PY04926 1535
11 PF11_0093 hypothetical protein PY03357 967
11 PF11_0525 hypothetical protein PY06690 2308
11 PF11_0117 replication factor C subunit 5, putative PY01741 471
11 PF11_0127 hypothetical protein PY05034 1580
11 PF11_0157 glycerol-3-phosphate dehydrogenase, putative PY02925 826
11 PF11_0168 hypothetical protein PY02159 592
11 PF11_0174 hypothetical protein PY02150 592
11 PF11_0176 hypothetical protein PY04401 1338
11 PF11_0181 tyrosyl-tRNA synthetase, putative PY06291 2113
11 PF11_0191 hypothetical protein PY00908 243
11 PF11_0195 hypothetical protein PY04672 1437
11 PF11_0201 hypothetical protein PY05840 1915
11 PF11_0218 hypothetical protein PY03578 1041




11 PF11_0220 hypothetical protein PY06791 2365
11 PF11_0230 hypothetical protein PY05603 1802
11 PF11_0232 hypothetical protein PY03233 923
11 PF11_0234 hypothetical protein PY03230 923
11 PF11_0241 hypothetical protein PY00077 22

11 PF11_0244 hypothetical protein PY06314 2125
11 PF11_0246 hypothetical protein PY01448 386
11 PF11_0249 hypothetical protein PY01450 387
11 PF11_0249 hypothetical protein PY03135 887
11 PF11_0255 hypothetical protein PY00820 219
11 PF11_0260 ribosomal protein L35, putative PY03511 1017
11 PF11_0264 DNA-dependent RNA polymerase PY06560 2239
11 PF11_0267 hypothetical protein PY00273 78

11 PF11_0268 hypothetical protein PY00274 78

11 PF11_0271 hypothetical protein, conserved PY06467 2197
11 PF11_0280 small nuclear ribonucleoprotein F, putative PY02122 584
11 PF11_0280 small nuclear ribonucleoprotein F, putative PY02123 584
11 PF11_0294 ATP-dependent phosphofructokinase, putative PY05917 1949
11 PF11_0296 hypothetical protein PY03468 1002
11 PF11_0297 hypothetical protein PY03469 1002
11 PF11_0298 GPI8p transamidase PY03470 1003
11 PF11_0300 hypothetical protein PY02856 801

11 PF11_0301 spermidine synthase PY04976 1556
11 PF11_0317 structural maintenance of chromosome protein, putative PY00653 181

11 PF11_0331 t-complex protein 1, alpha subunit, putative PY07275 2633
11 PF11_0343 hypothetical protein, conserved PY00797 214
11 PF11_0356 hypothetical protein PY05742 1868
11 PF11_0367 hypothetical protein PY03005 851

11 PF11_0368 hypothetical protein PY03006 851

11 PF11_0370 hypothetical protein PY03009 851

11 PF11_0395 guanylyl cyclase PY04450 1360
11 PF11_0395 guanylyl cyclase PY04459 1363
11 PF11_0405 hypothetical protein, conserved PY02067 570
11 PF11_0412 Vacuolar ATP synthase subunit F, putative PY00743 199
11 PF11_0416 myosin heavy chain subunit, putative PY00529 148
11 PF11_0418 hypothetical protein PY03628 1065




11 PF11_0429 hypothetical protein PY03413 982
11 PF11_0433 hypothetical protein PY03538 1028
11 PF11_0436 hypothetical protein PY05501 1761
11 PF11_0439 hypothetical protein PY04078 1228
11 PF11_0442 hypothetical protein PY04077 1227
11 PF11_0447 translation initiation factor elF-1A, putative PY01972 542
11 PF11_0457 hypothetical protein PY00295 83

11 PF11_0465 dynamin-like protein PYO0714 195
11 PF11_0465 dynamin-like protein PYO7647 2857
11 PF11_0467 hypothetical protein PY06545 2230
11 PF11_0478 hypothetical protein PY03054 868
11 PF11_0478 hypothetical protein PY05256 1664
11 PF11_0479 hypothetical protein PY03053 868
11 PF11_0480 hypothetical protein PY03923 1173
11 PF11_0481 hypothetical protein PY02413 664
11 PF11_0483 farnesyltransferase beta subunit, putative PY02410 663
11 PF11_0484 hypothetical protein PY02407 663
11 PF11_0488 hypothetical protein PY04928 1537
11 PF11_0488 hypothetical protein PY05975 1975
12 PFLO100c ATP dependent RNA helicase, putative PY00461 130
12 PFLO100c ATP dependent RNA helicase, putative PY04197 1256
12 PFLO115w hypothetical protein PY00464 130
12 PFLO175c hypothetical protein, conserved PY05913 1948
12 PFLO185c¢ nucleosome assembly protein 1, putative PY05915 1948
12 PFLO190w ubiquitin-conjugating enzyme e2, putative PY03025 859
12 PFL0O225c¢ hypothetical protein PY04716 1451
12 PFLO350c hypothetical protein PY05925 1953
12 PFLO355c¢ hypothetical protein PY06370 2148
12 PFLO405w hypothetical protein PY03518 1019
12 PFLO445w expressed transcript PY03793 1121
12 PFLO470w hypothetical protein PY00229 64

12 PFLO470w hypothetical protein PY07576 2818
12 PFLO560c minichromosome maintenance protein, putative PY02431 669
12 PFLO575w hypothetical protein PY03791 1120
12 PFLOG10w hypothetical protein PY06590 2256
12 PFLO705¢ adrenodoxin-type ferredoxin, putative PY07468 2759




12 PFLO710w hypothetical protein PY05068 1590
12 PFLO720w hypothetical protein PY02745 763
12 PFLO765w hypothetical protein PY02272 625
12 PFL0880c hypothetical protein PY04837 1499
12 PFLO895c¢ hypothetical protein PY01800 487
12 PFLO900c arginyl-trna synthetase, putative PY01800 487
12 PFLO925w Formin 2, putative PY01855 505
12 PFLO975w hypothetical protein PY06624 2273
12 PFL1070c endoplasmin homolog precursor, putative PY00131 37

12 PFL1120c DNA GyrAse a-subunit, putative PY03453 995
12 PFL1125w phospholipid-transporting ATPase, putative PY06483 2203
12 PFL1150c ribosomal protein L24, putative PY06733 2333
12 PFL1180w Chromatin assembly protein (ASF1), putative PY04449 1359
12 PFL1210w hypothetical protein PY07371 2694
12 PFL1210w hypothetical protein PY07372 2694
12 PFL1315w hypothetical protein PY02135 589
12 PFL1330c hypothetical protein PY00072 20

12 PFL1345c hypothetical protein, conserved PY03999 1203
12 PFL1360c hypothetical protein PY04002 1203
12 PFL1370w NIMA-related protein kinase (Pfnek-1) PY04005 1203
12 PFL1370w NIMA-related protein kinase (Pfnek-1) PY05684 1841
12 PFL1380w hypothetical protein PY02882 811

12 PFL1390w hypothetical protein PY01984 545
12 PFL1430c hypothetical protein PY07335 2674
12 PFL1435c myosin d PY02134 588
12 PFL1445w hypothetical protein PY02512 690
12 PFL1455w hypothetical protein PY03770 1114
12 PFL1480w hypothetical protein PY01574 420
12 PFL1480w hypothetical protein PY03775 1114
12 PFL1510c hypothetical protein PY03720 1096
12 PFL1515c hypothetical protein PY03722 1096
12 PFL1540c phenylalanyl-trna synthetase alpha chain, putative PY04756 1467
12 PFL1545c chaperonin cpn60, mitochondrial precursor PY04757 1467
12 PFL1560c expressed transcript PY04963 1553
12 PFL1600c hypothetical protein PY04708 1447
12 PFL1620w asparagine/aspartate rich protein, putative PY01356 357




12 PFL1620w asparagine/aspartate rich protein, putative PY01357 357
12 PFL1620w asparagine/aspartate rich protein, putative PY03832 1136
12 PFL1625w hypothetical protein PY07836 2962
12 PFL1630c hypothetical protein PY02389 657
12 PFL1670c hypothetical protein PY03517 1018
12 PFL1710c tetQ family GTPase, putative PYOO0511 143
12 PFL1740w hypothetical protein PY04228 1272
12 PFL1860c hypothetical protein PY04824 1495
12 PFL1880w long-chain-fatty-acid--CoA ligase, putative PY00791 212
12 PFL1895w ribosomal protein L23, putative PY02912 818
12 PFL1930w hypothetical protein PY02217 610
12 PFL1930w hypothetical protein PY03361 969
12 PFL2045w hypothetical protein PY01485 398
12 PFL2090c P. falciparum homologue of yeast snf7 PY01274 333
12 PFL2120w expressed transcript PYO6007 1991
12 PFL2130w expressed transcript PY06408 2172
12 PFL2165w kinesin-like protein, putative PY07317 2661
12 PFL2230c hypothetical protein, conserved PY00408 115
12 PFL2260w hypothetical protein PY00402 115
12 PFL2290w preprocathepsin ¢ precursor, putative PY01568 419
12 PFL2335w hypothetical protein PY02896 815
12 PFL2395c¢ dimethyladenosine transferase, putative PY06281 2110
12 PFL2410w hypothetical protein PY06730 2331
12 PFL2440w DNA repair protein rhp16, putative PY01231 322
12 PFL2460w Coronin PY01337 353
12 PFL2510w chitinase PY07200 2593
13 MAL13P1.13 hypothetical protein PY02854 800
13 MAL13P1.20 hypothetical protein PY01535 408
13 PF13_0023 DNA-directed RNA polymerase ii, putative PY02185 602
13 MAL13P1.28 hypothetical protein PY00560 155
13 MAL13P1.30 hypothetical protein PY04952 1547
13 PF13_0036 DNAJ protein, putative PY05609 1805
13 PF13_0044 carbamoyl phosphate synthetase, putative PY06257 2099
13 PF13_0067 hypothetical protein PY02334 640
13 PF13_0072 hypothetical protein PY05085 1596
13 MAL13P1.70 hypothetical protein PY01885 515




13 MAL13P1.72 hypothetical protein PY04287 1294
13 MAL13P1.73 hypothetical protein PY04287 1294
13 PF13_0080 hypothetical protein PY00479 133
13 PF13_0081 hypothetical protein PY00477 133
13 MAL13P1.83 hypothetical protein PY06952 2453
13 MAL13P1.84 protein kinase, putative PY06553 2236
13 PF13_0089 hypothetical protein PY06556 2237
13 PF13_0097 hypothetical protein PY07205 2596
13 PF13_0117 hypothetical protein, conserved PY03871 1154
13 MAL13P1.112 hypothetical protein PY07138 2555
13 MAL13P1.116 hypothetical protein PY06320 2127
13 MAL13P1.117 hypothetical protein, conserved PY03989 1199
13 PF13_0125 hypothetical protein PY06856 2401
13 MAL13P1.123 hypothetical protein PY01062 279
13 MAL13P1.124 hypothetical protein PY01062 279
13 PF13_0126 hypothetical protein PY00751 202
13 PF13_0126 hypothetical protein PY01059 279
13 PF13_0131 hypothetical protein PY04599 1416
13 PF13_0132 60S ribosomal protein L23a, putative PY04600 1416
13 PF13_0134 hypothetical protein PY07345 2679
13 MAL13P1.130 hypothetical protein PY06642 2280
13 PF13_0137 hypothetical protein PY06638 2280
13 PF13_0144 oxidoreductase, putative PY03397 978
13 PF13_0144 oxidoreductase, putative PY03922 1172
13 MAL13P1.141 hypothetical protein PY02849 799
13 MAL13P1.150 hypothetical protein PY01552 414
13 MAL13P1.151 hypothetical protein PY04447 1358
13 MAL13P1.162 DNAJ-like protein, putative PY04182 1251
13 MAL13P1.164 elongation factor tu, putative PY05361 1697
13 MAL13P1.166 helicase, putative PY02206 606
13 MAL13P1.167 signal peptidase, putative PY00480 134
13 PF13_0168 hypothetical protein PY04297 1298
13 MAL13P1.169 syntaxin 5, putative PYO7006 2486
13 MAL13P1.169 syntaxin 5, putative PY07410 2717
13 PF13_0173 hypothetical protein PY02567 706
13 PF13_0182 hypothetical protein PY06413 2176




13 PF13_0184 hypothetical protein PY01761 476
13 PF13_.0189 hypothetical protein PY01407 372
13 MAL13P1.184 endopeptidase, putative PY06253 2098
13 PF13_0210 hypothetical protein PY04966 1555
13 MAL13P1.191 hypothetical protein, conserved PY07120 2546
13 MAL13P1.194 hypothetical protein PYO7116 2546
13 MAL13P1.196 protein kinase, putative PY06928 2440
13 PF13_0217 hypothetical protein PY04272 1289
13 PF13_0218 ABC transporter, putative PY02551 701

13 PF13_0228 40S ribosomal subunit protein S6, putative PY06397 2166
13 MAL13P1.226 hypothetical protein PY00588 160
13 PF13_0242 isocitrate dehydrogenase [NADP], mitochondrial precursor PY02505 689
13 PF13_.0243 hypothetical protein PY02506 689
13 PF13_0250 G-beta repeat protein, putative PYO1131 300
13 PF13_0254 hypothetical protein PY07162 2569
13 MAL13P1.245 hypothetical protein PY05113 1608
13 MAL13P1.246 hypothetical protein PY06372 2150
13 MAL13P1.250 hypothetical protein PYO0111 35

13 PF13_0265 hypothetical protein PY06975 2464
13 MAL13P1.258 hypothetical protein PY00932 251

13 MAL13P1.261 hypothetical protein PYO7172 2575
13 PF13_0274 hypothetical protein, conserved PY02732 758
13 PF13_0278 hypothetical protein PY04659 1431
13 PF13_0280 ER lumen protein retaining receptor PY05552 1781
13 PF13_0281 hypothetical protein PY05550 1781
13 PF13_0286 methyltransferase, putative PY05898 1942
13 PF13_0296 hypothetical protein, conserved PY06774 2355
13 PF13_0304 elongation factor 1 alpha PY02338 641

13 PF13_0305 elongation factor 1 alpha PY02338 641

13 PF13_0315 RNA binding protein, putative PY02887 812
13 MAL13P1.289 mitotic control protein dis3 homologue, putative PY02885 812
13 MAL13P1.289 mitotic control protein dis3 homologue, putative PY06658 2288
13 MAL13P1.293 hypothetical protein PY06661 2290
13 PF13_0320 guanylyl cyclase PY00952 255
13 PF13_0320 guanylyl cyclase PY02999 849
13 MAL13P1.302 hypothetical protein PY02723 754




13 PF13_0330 ATP-dependent DNA helicase, putative PY05342 1689
13 MAL13P1.315 hypothetical protein PY04588 1411
13 MAL13P1.318 hypothetical protein PY05802 1900
13 PF13_0341 DNA-directed RNA polymerase ii, putative PY02778 775
13 PF13_0346 ubiquitin/ribosomal fusion protein uba52 homologue, putative PY03336 955
13 PF13_0346 ubiquitin/ribosomal fusion protein uba52 homologue, putative PY03971 1191
13 MAL13P1.333 hypothetical protein PY05031 1579
13 MAL13P1.333 hypothetical protein PY05219 1649
13 MAL13P1.346 DNA repair endonuclease PY04288 1295
13 MAL13P1.348 hypothetical protein PY04252 1279
13 MAL13P1.351 hypothetical protein PY00287 81

13 MAL13P1.352 hypothetical protein PY00290 81

14 PF14_0029 hypothetical protein PY00124 36

14 PF14_0062 hypothetical protein PY07045 2510
14 PF14_0070 hypothetical protein PY02473 680
14 PF14_0072 hypothetical protein, conserved PY05264 1666
14 PF14_0072 hypothetical protein, conserved PY05265 1666
14 PF14_0084 hypothetical protein PY01374 363
14 PF14_0084 hypothetical protein PY01680 453
14 PF14_0088 hypothetical protein PY03351 963
14 PF14_0094 hypothetical protein PY03959 1187
14 PF14_0108 hypothetical protein PY04032 1212
14 PF14_0123 hypothetical protein PY07237 2614
14 PF14_0139 hypothetical protein PY03288 937
14 PF14_0139 hypothetical protein PY03290 938
14 PF14_0143 hypothetical protein PY04349 1317
14 PF14_0143 hypothetical protein PY04350 1317
14 PF14_0143 hypothetical protein PY07155 2565
14 PF14_0145 hypothetical protein PY05772 1886
14 PF14_0159 hypothetical protein, conserved PY06968 2460
14 PF14_0160 hypothetical protein PY04718 1453
14 PF14_0163 hypothetical protein PY06609 2266
14 PF14_0170 hypothetical protein PY00416 117
14 PF14_0170 hypothetical protein PY03055 869
14 PF14_0184 hypothetical protein PY02577 710
14 PF14_0185 ATP-dependent RNA helicase, putative PY03573 1040




14 PF14_0188 hypothetical protein PY04019 1208
14 PF14_0199 hypothetical protein PY01197 317
14 PF14_0211 hypothetical protein PY04491 1373
14 PF14_0224 PP1-like protein serine/threonine phosphatase PY00016 5

14 PF14_0234 DNA-directed DNA polymerase, putative PY06824 2383
14 PF14_0242 arginine n-methyltransferase, putative PY00210 56

14 PF14_0249 hypothetical protein PY03329 953
14 PF14_0254 DNA mismatch repair protein Msh2p, putative PY07191 2587
14 PF14_0259 hypothetical protein PY06720 2326
14 PF14_0260 hypothetical protein PY05761 1877
14 PF14_0273 hypothetical protein PY06442 2190
14 PF14_0274 hypothetical protein, conserved PY06443 2190
14 PF14_0315 hypothetical protein PY05680 1839
14 PF14_0326 hypothetical protein PY00634 172
14 PF14_0332 hypothetical protein PY02554 702
14 PF14_0349 histidine triad protein, putative PY07476 2764
14 PF14_0358 41-2 protein antigen precursor PY02475 682
14 PF14_0358 41-2 protein antigen precursor PYO5174 1634
14 PF14_0366 small subunit DNA primase PY00667 183
14 PF14_0372 hypothetical protein PY00410 116
14 PF14_0378 triose-phosphate isomerase PY04306 1300
14 PF14_0391 ribosomal protein L1, putative PY05328 1686
14 PF14_0391 ribosomal protein L1, putative PY05525 1770
14 PF14_0392 Ser/Thr protein kinase, putative PY05330 1686
14 PF14_0393 structure specific recognition protein, putative PY06541 2227
14 PF14_0397 hypothetical protein, conserved PY01293 341

14 PF14_0419 hypothetical protein PY05476 1748
14 PF14_0429 RNA helicase, putative PY07373 2695
14 PF14_0430 hypothetical protein PY06873 2411
14 PF14_0431 serine/threonine kinase-1 PY06874 2411
14 PF14_0434 hypothetical protein PY05555 1783
14 PF14_0448 ribosomal protein S2, putative PY06704 2318
14 PF14_0452 hypothetical protein PY06002 1989
14 PF14_0460 hypothetical protein PY03162 897
14 PF14_0462 SEL-1 protein, putative PYOS5112 1607
14 PF14_0468 hypothetical protein PY06409 2173




14 PF14_0469 transcription factor lllb subunit, putative PY07313 2658
14 PF14_0471 hypothetical protein PY07598 2826
14 PF14_0478 hypothetical protein PY06344 2138
14 PF14_0479 hypothetical protein PY01986 547
14 PF14_0501 hypothetical protein PY04944 1545
14 PF14_0507 hypothetical protein PY05908 1944
14 PF14_0509 hypothetical protein PY05905 1944
14 PF14_0510 hypothetical protein PY00792 213
14 PF14_0516 serine/threonine-protein kinase PY06885 2417
14 PF14_0532 hypothetical protein PY05090 1599
14 PF14_0535 hypothetical protein PY02772 772
14 PF14_0537 hypothetical protein PY02773 772
14 PF14_0542 hypothetical protein, conserved PY06506 2213
14 PF14_0543 hypothetical protein, conserved PY06507 2213
14 PF14_0556 hypothetical protein PY06027 2002
14 PF14_0563 DEAD-box RNA helicase, putative PY06529 2222
14 PF14_0571 hypothetical protein PY05517 1767
14 PF14_0581 ribosomal protein S10, putative PY05164 1629
14 PF14_0583 hypothetical protein PY05162 1629
14 PF14_0589 valyl-tRNA synthetase, putative PY00514 144
14 PF14_0607 hypothetical protein PY06776 2356
14 PF14_0613 hypothetical protein PY06198 2077
14 PF14_0617 hypothetical protein PY01373 362
14 PF14_0626 dynein beta chain, putative PY02001 551

14 PF14_0626 dynein beta chain, putative PY02003 551

14 PF14_0626 dynein beta chain, putative PY04739 1460
14 PF14_0643 hypothetical protein, conserved PY05576 1792
14 PF14_0653 hypothetical protein PY02870 805
14 PF14_0668 hypothetical protein PY06655 2286
14 PF14_0671 hypothetical protein PY06652 2286
14 PF14_0672 cyclic nucleotide phosphodiesterase, putative PY07430 2733
14 PF14_0690 Histone deactylase, putative PY05395 1711
14 PF14_0691 hypothetical protein PY05897 1941
14 PF14_0699 hypothetical protein, conserved PY04291 1297
14 PF14_0722 hypothetical protein PY00150 40

14 PF14_0722 hypothetical protein PY00709 193




14 \ PF14_0737 \ lysophospholipase, putative \ PY02009 \ 552




Table C P. falciparum and P. y. yoelii synteny map statistics

Pfchromno.  Cum. MUMs (kb)/ % Pf chrom No. Pf genes with No. conserved No. Py syntenic Py chrom no.***
(length kb) cum. Py contigs (kb)  coveredMUMs/Total (%) intergenic regions™ groups (no. contigs)

1(643) 141/668 22% 59/143 (41%) 4 4 (53) 2

2 (947) 124/506 13% 95/223 (43%) 4 8 (81) ND

3 (1,060) 172/682 16% 140/239 (59%) 1 16 (99) 4,8

4 (1,204) 141/668 12% 107/237 (45%) 3 4 (67) 5,6,7,10
5(1,343) 264/1030 20% 198/312 (63%) 12 23 (156) 11,12

6 (1,378) 268/985 19% 189/312 (61%) 4 25 (142) 11

7 (1,350) 230/996 17% 161/277 (58%) 9 35 (118) 8

8 (1,323) 252/981 19% 194/295 (66%) 21 20 (149) 13
9(1,542) 268/966 17% 216/365 (59%) 2 23 (145) 4,8

10 (1,694) 280/1,135 17% 216/403 (54%) 4 2 (150) 5,12

11 (2,035) 387/1,523 19% 303/492 (62%) 11 79 (232) 9



12 (2,271) 464/1,690 20%
13 (2,747) 582/2,057 21%
14 (3,291) 722/2,474 22%
Total = 14 4,295/16,361 18%

344/526 (65%)

448/672 (67%)" 8

503/769 (65%)

3,137/5,268 (60%)

3

10

95

73 (254)

51 (299)

94 (344)

457 (2,289**)

NK

11,13, 14

10, 13, 14

12

* May represent additional exons missed during annotation, or conserved non-coding/regulatory elements that require further investigation

** Some P. y. yoelii sequences appear more than once in the chromosome tiling paths; actual total no. contigs in tiling path is 2,212

*** Limited chromosome localization data for each syntenic group available



