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tify the closest relative of each human Plasmodium species,
investigations on molecular phylogeny are essential.

Plasmodium phylogeny is still controversial. Optimal
trees reconstructed using different genes are not always
consistent with each other. Previous attempts for phyloge-
netic reconstruction of the genus Plasmodium have used
several molecular markers such as cytosolic small subunit
rRNA (cy1o-SSU rRNA or 188 rRNA) (e.g. Qan et al.,
1996; Escalante et al., 1997; Leclerc et al., 2004; Rooney,
2004), mitochondrial cytochrome B (CytB) (Escalante
et al., 1998; Perkins and Schall, 2002), apicoplast caseino-
Iytic protease (ClpC) (Rathore et al., 2001), circumspor-
ozoite protein (CSP) (McCutchan et al., 1996; Escalante
et al., 1995; Vargas-Serrato et al., 2003), and merozoite sur-
face antigen 9 (MSP9) (Vargas-Serrato et al., 2003). There
are two phylogenetic analyses that simultaneously consider
more than one gene (Escalante et al., 2005; Perkins et al.,
2007). Until recently, based on these phylogenetic analyses,
the monophyly of simian (non-hominoid) Plasmodium
species and P. vivax (referred to as ‘simian Plasmo-
dium + P. vivax clade’ in this report) and the monophyly
of rodent Plasmodium species (‘rodent Plasmodium clade’)
have been demonstrated.

Among the molecular markers described above, cyto-
SSU rRNA has been examined most frequently and many
trees have been proposed (e.g. Qari et al., 1996; Escalante
et al, 1997; Leclerc et al., 2004; Rooney, 2004). Since
cyto-SSU rRNA is the most common marker generally
applied in the field of eukaryotic phylogeny, and with a
wealth of sequence data reported from various Plasmodium
species, phylogenetic inference of the Plasmodium tree
based on the cyto-SSU rRNA sequences is always impor-
tant and indispensable, especially when it entails the anal-
ysis and positioning of a new species. There are, however,
inherent problems in using cyto-SSU rRNA genes in recon-
structing Plasmodium phylogeny. Unlike most of the
eukaryotic organisms analyzed so far, the Plasmodium spe-
cies have divergent, paralogous copies of cyto-SSU rRNA
gene. For example, in P. falciparum, sequence difference
among the multi-copy genes amounts to as high as 11%
(McCutchan et al.,, 1988). Different genes are expressed at
various stages of the parasite life cycle. The presence of
asexual- (A-) and sporozoite- (S-) types has been reported
in P. falciparum, P. berghei, P. vivax, and several other spe-
cies (Rogers et al., 1998; van Spaendonk et al., 2001). An
additional oocyst- (O-) type has also been reported in
P. vivax (Li et al., 1997). These gene duplication events
could potentially complicate inference of Plasmodium phy-
logeny, because an inferred tree always reflects the history
of gene duplication and speciation events. However, this
issue has not been confronted in previous attempts to infer
4 species tree, with most reports largely focusing only on
the A-type-like genes (Qari et al., 1996; Leclerc et al., 2004).

Recently, the underlying mechanism maintaining differ-
ent copies of cyto-SSU rRNAs in apicomplexan parasites,
the genus Plasmodium and the genus Cryprosporidium, has
been investigated (Rooney, 2004). In the simian Plasmo-

dium + P. vivax clade of the Plasmodium tree, different
SSU rRNA genes were found to form three clades in a
between-species clustering manner, which was explained
by a birth-and-death model under strong purifying selec-
tion. In this model, new genes are created by gene duplica-
tion and some duplicate genes stay in the genome for a long
time, while others are inactivated or deleted from the gen-
ome, The model is in contrast to the concerted evolution
model, in which all member genes of a family evolve as a
unit in concert (for review see Nei and Rooney, 2005).
Since eukaryotic rRNA genes were generally considered
to evolve in a concerted manner, the finding that cyto-
SSU rRNAs of the genus Plasmodium evolve in the birth-
and-death manner was a novel insight. However, even
though Rooney (2004) used all Plasmodium cyto-SSU
rRNA sequences available at that time, the Plasmodium
species originating from simian taxa were limited in num-
ber. In this case, we wondered whether additional patterns
not detected in Rooney (2004) might be revealed through
further analysis of the cyto-SSU rRNA phylogeny when
genes from additional species are considered, especially in
the simian Plasmodium + P. vivax clade.

In this work, we cloned and sequenced the cyto-SSU
rRNA genes from eight simian Plasmoedium species (P.
gonderi, P. fragile, P. coatneyi, P. inui, P. hylobari, P.
fieldi, P. simiovale, and P. cynomelgi). Natural host and
geographic distribution of these species are summarized
in Table 1, together with those of P. knowlesi and P.
vivax. P. gonderi is found in African monkeys while
other species are found in Asian monkeys mainly in
Macaca spp. P. hylobati is considered to have switched
its host from macaques to gibbons (Mu et al, 2005).
The human parasite, P. vivax, has been shown to be clo-
sely related to these simian parasites, but its closest rela-
tive has not been clearly established (Escalante et al.,
2005). Close relationships between P. inui and P. hylobar-
i, between P. coatneyi and P. knowlesi, and between P.
simiovale and P. fieldi and the earliest branching status
of P. gonderi in the simian Plasmodium tree have been
suggested by several different phylogenetic markers (Per-
kins and Schall, 2002; Vargas-Serrato et al., 2003; Lecl-
erc et al, 2004; Escalante et al., 2005; Tanabe et al,
2007). However, the positions of other species and the
branching order among the simian Plasmodium + P.
vivax clade, except for P. gonderi, remains to be
determined.

Here, we report the sequences of A- and S-type-like
cyto-SSU rRNA genes of the above eight simian Plasmo-
dium species. Detailed alignment analysis together with
exploration of the secondary structure model of the P.
vivax A-type cyto-SSU rRNA demonstrated an approxi-
mately 50-residue insertion in the V7 variable region near
the stem 43 is shared exclusively by the S-type-like
sequences of the Asian simian Plasmodium species and
the S- and O-type sequences of P. vivax. Phylogenetic anal-
yses including all sequences from the human, simian,
rodent, and avian Plasmodium species demonstrated that
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Table 1
Simian Plagmodium species and P. vivax with their host and sccession
numbers for the cytosolic SSU rRNA sequences determined in this study

Species Host Geographic Accession
distribution No.
P. gonderi Cercocebus arys  Ceatral Africa AB287269
Cercopithecus spp. AB287270
AB287271
P. fragile Macaca radiat, Southern India AB287272
M. sinisca Sri Lanka AB287273
P. coatneyi M. fascicularis Malaysia AB265789
Philippines AB265790
AB265791
P. knowlesi M. fascicularis Southeast Asia
M. nemestrina
Presbytis
melalophos
Homo sapiens
P. inui Cynopithecus niger South and East Asia AB287275
M. cyclopis AB287276
M. fascicularis AB287277
M. nemestrina
M. puilatta
M. radiata
P. cristatus
P abscurus
P. hylobati Hylobati moloch  Indonesia AB287278
Malaysia (Borneo) AB287279
AB287280
P. fieldi M. nemestrina Malaysia AB287281
M. fascicularis AB287282
AB2387283
AB28T7284
P, simiovale M. sinica Sri Lanka AB287285
AB287286
AB287287
P. cynomalgi M fascicularis Southeast Asia AB287288
M. nemestrina AB287289
M. radiata AB287290
M. cyclopis
M. sinica
M. mulatta
P. entrellus
P. critatus
P. vivax Human Tropics Worldwide
Nate N I hosts and geographic di are found in Coatney
et al. (1971).

gene duplication events giving rise to A- and S-type-like
sequences took place independently at least three times in
the evolution of Plasmodium.

2. Material and methods
2.1. Sample collection

Genomic DNAs of P. gonderi, P. fragile (Hacken
strain), P. inui (Celebes strain), P. hylobati, and P. simio-

vale was isolated from whole blood using the QlAamp®
DNA Mini Kit (Qiagen, Valencia, CA, USA). Infected
blood samples of P. fieldi (N-3 strain) and P. cynomolgi
[M (Mulligan) strain] were obtained from ATCC (no
36163 and no 30155, respectively), and genomic DNAs
were prepared using a QIAamp DNA Blood mini Kit
(QIAGEN, Hilden, Germany) according to the method
described by Sakihama et al. (2001). P. coameyi (CDC
strain) was provided by the Centers for Disease Control
and Prevention (Atlanta, GA, USA), and animal infection
was performed according to the procedures described by
Matsumoto et al. (2000) and Kawai et al. (2006). Parasite
infected blood sample was passed through a leukocyte
reduction filter (Immugard® III-RC; TERUMO, Tokyo,
Japan) and washed three times with RPMI 1640 medium.
Genomic DNA of P. coatneyi was extracted with the use
of DNeasy Blood & Tissue Kit (QIAGEN, Hilden, Ger-
many) according to the manufacturer's protocol.

2.2. Amplification and sequencing

SSU rRNA genes were amplified by PCR using Pfu
DNA Polymerase (Promega, Madison, WI, USA) and
two sets of primers of which sequences are common in
A- and S-type genes: the first primers were PlaSSUS and
PlaSSU3r, the second (nested) primers were SSUFI and
SSURI (Supplementary Table 1). A reaction mixture of
16.5 pl contained 2.5 mM of each dNTP, | puM of each pn-
mer, 0.5 U of Pfu DNA Polymerase, 0.5 pg DNA template,
and Ix reaction buffer (Promega, Madison, WI, USA).
After initial denaturation at 95 °C for 2 min, PCR was per-
formed for 30 cycles of 15 s at 95 °C, 30 s at 60 °C, 5 min at
68 °C with a final extension of 10 min at 68 °C. The nested
PCR cycling condition was 95 °C for 2 min, followed by 30
cycles of 155 at 95 °C, 30 s at 59.3 °C, 5 min at 68 °C with a
final extension of 10 min at 68 °C.

The amplified products were cloned into pCR-Blunt [I-
TOPO vector according to the manufacturer’s instructions
(Invitrogen, Carlsbad, CA, USA). Plasmid DNAs contain-
ing the SSU rRNA genes were prepared using QIAGEN
Plasmid Mini kit (QIAGEN, Hilden, Germany). Ten
clones for each species with approximately 2 kb inserted
fragments were sequenced on an ABI 3100 Genetic Ana-
lyzer using ABI BigDye Terminator Cycle Sequencing kit
v1.1 (Applied Biosystems, Foster City, CA, USA).

Since we could not completely exclude the possibility
that cyto-SSU rRNA sequences obtained here might be
artifacts due to in vitro recombination events during clon-
ing (Tanabe et al., 2002), sequences were confirmed using
the direct sequencing approach. A- and S-type specific
primers were designed in the vicinity of the unique inser-
tion/deletion region based on the S5U rRNA sequences
of each Plasmodium species determined in this study (Sup-
plementary Table 1). The PCR condition was the same as
the one described above for amplifying approximately
2 kb fragments. PCR products were purified on MicroSpin
Columns prepared with Sephacryl S-300 HR resin (Amer-
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sham BioSciences, Sweden) and sequenced on an ABI 3100
Genetic Analyzer using ABI BigDye Terminator Cycle
Sequencing kit vl.l. The simian Plasmodium SSUrRNA
sequences reported in this study were deposited in Gen-
Bank, with the Accession Nos. AB265789-AB265791 and
AB287269-AB287290.

2.3. Sequence alignment and phylogenetic analyses

The cyto-SSU rRNA sequences of the simian Plasmo-
dium species were aligned with those of other Plasmodium
species obtained from GenBank and TIGR databases.
The species name and accession numbers are given in the
resultant trees (see Figs. | and 2). The alignment of the
genus Plasmodium was based on the secondary structure
of the molecule available in the European ribosomal
RNA database (Wuyts et al,, 2004), and was manually
optimized with other database sequences and orginally
reported sequences (shown in supplementary Fig. 1). The
secondary structure model of P. vivax (U03079, A-type)
at the website (http://www.psb.ugent.be/rRNA/secmodel/
Pviv_SSU.himl) was used for searching the location of
insertion/deletion region characteristic to A-, S-, and O-
type genes.

Two data sets with different taxon samplings were gen-
erated from the alignment. One included 58 cyto-SSU
rRNA sequences of the Plasmodium species from humans,
simians, rodents, and birds, while the other included 37
sequences, which only consisted those from simian Plasmo-
dium species and from P. vivax.

Phylogenetic analyses were performed with neighbor-
joining (NJ), maximum parsimony (MP), and maximum
likelihood (ML) methods using PAUP 4.0p10 (Swofford,
2002) program. Prior to the NJ and ML analyses, 56 differ-
ent substitution models were compared by using MODEL-
TEST3.7 (Posada and Crandall, 1998) program. The GTR
(Rodriguez et al, 1990; Yang, 1996) + I' + I model and
HKY85 (Hasegawa et al, 1985)+ I +/ model were
selected as the best models for the two data sets with 58
and 37 sequences, respectively. Parameters estimated by
the MODELTEST 3.7 program were assumed for inferring
phylogenetic trees. The parameter estimales were con-
firmed to be comparable with those estimated during the
inference of the ML tree. The ML and MP trees were
reconstructed under heuristic searches using tree bisection
reconnection (TBR) branch swapping in which the start-
ing tree was obtained via stepwise addition. Nodal sup-
port was estimated by using non-parametric bootstrap
(BP) (Felsenstein, 1985) with 100 replications for ML
analyses, and 1000 replications for MP and NJ analyses.
In the ML analyses, to evaluate the support of a given
tree among alternative trees, p-values generated from
an approximately unbiased AU test (Simodaira, 2002)
were used for comparing log-likelihoods among alterna-
tive trees. The programs, PAML 3.15 (Yang, 1997) and
CONSEL (Shimodaira and Hasegawa, 2001), were used
for the comparison analysis.

3. Results

3.1. eyto-SSU rRNA sequences of the simian Plasmodium
species

Nucleotide sequences of the cyto-SSU rRNA genes from
eight simian Plasmodium species were obtained by cloning
and direct sequencing of corresponding PCR products.
Based on sequence alignment analysis, we found a single
S-type-like sequence and two to three A-type-like
sequences for each Asian simian Plasmodium species (Sup-
plementary Fig. 1). The S-type-like sequences of Asian sim-
ian Plasmodium species and P. vivax have a unique
insertion of approximately 50 residues in the V7 variable
region near the stem 43 (e.g. Van de Peer et al., 2000), while
no such insertion was found in their A-type-like sequences.
An insertion at this region was observed also for the O-type
sequence of P. vivax. On the other hand, no such distinctive
insertion was observed in the cyto-SSU rRNA sequences of
other Plasmodium species including the African simian
Plasmodium species P. gonderi (Supplementary Fig. 1).

3.2, eyto-SSU rRNA phylogeny of the simian
Plasmodium + P. vivax clade

The data set of 37 cyto-SSU rRNA sequences including
simian Plasmodium species and P. vivax consisted of 1618
sites, with 332 variable and 165 parsimony informative
sites. Redundant identical sequences that had been gener-
ated in the process of selecting the 1618 sites from an ori-
ginal alignment were removed from the data set, and
then 35 different sequences were analyzed. The ML tree
revealed monophyly of all S-type-like sequences and mono-
phyly of all A-type-like sequences, placing the P. vivax O-
type sequence within the A-type-like clade (Fig. 1). In the
S-type-like clade, close relationships were recovered for
P. inui-P. hylobati, P. fieldi-P. simiovale, and for Asian
simian Plasmodium species. In contrast, for the A-type-like
clade, no clear resolution was obtained for most of the sub-
tree. Also, in the A-type-like clade, two to three different
sequences in a given species were closely related with each
other to form a clade that excluded the sequences from
other species. The position of the O-lype sequence of P.
vivax in the clade of A-type-like sequences is yet unclear,
as will be described below.

To address the influence of the extremely long branch O-
type sequence on the obtained phylogenetic tree in Fig. 1,
we reconstructed a tree using the data set from 34 simian
Plasmodium sequences excluding the P. wvivax O-lype
sequence. Omission of the O-type sequence did not produce
an optimal ML tree that was significantly different from the
one including the O-type sequence (data not shown).

3.3 cyta-SSU rRNA phylogeny of the genus Plasmodium

The data set of 58 SSU rRNA sequences from parasiles
from simians, humans, birds, and rodents consisted of 1419
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sites, with 312 variable and 164 parsimony informative
sites. Removing redundant identical sequences, 52
sequences were analyzed, The optimal ML tree (Fig. 2)
explicitly recovered monophyletic relationships of the
rodent Plasmodium clade (100% BP in the ML analysis),
the P. malariae clade (94% BP), the P. ovale clade (98%
BP), and the simian Plasmodium + P. vivax clade (94%
BP). The tree clearly supported also a monophyletic rela-
tionship for the avian Plasmodium clade and the P. falcipa-
rum/P. reichenowi clade (100% BP), and a sister-group
relationship of the P. malariae clade 1o the large clade of
the avian Plasmodium + P. falciparum!/P. reichenowi
(100% BP) (Fig. 2).

The ML tree demonstrated that the root of the simian
Plasmodium + P. vivax clade was located on the common
ancestor of the sequences of the A-type-like clade, although
BP support for this rooting was low (65%) (Fig. 2). We
investigated a possibility for an alternative root position
as shown by the asterisk in Fig. 2, which separates two
types of the P. gonderi sequences. The p-values of the
AU test for the alternative rooting was p = 0.091, revealing
that the possibility cannot be rejected with this data set.

3.4. Position of the O-type sequence

We evaluated alternative possibilities for the position
of O-type sequence using the AU test. On the backbone
tree in Fig. 1, the branch leading to the O-type sequence
was constrained to the alternative positions: (A) the
branch for the common ancestor of the A-type sequences
of P. vivax, (B) the branch for the common ancestor of
the A-type-like sequences of the Asian simian Plasmo-
dium species and the P. gonderi AB287270/AB287271
sequences, and (C) the branch for the common ancestor
of the S-type-like sequences, and all branches within the
S-type-like clade. As shown in the tree in Fig. 1, the trees
that constrained the O-type sequence to the positions (A)
and (B) were not staustically significantly different from
the optimal tree, while all other Lrees were significant
(p <0.05, data not shown). Similarly, on the backbone
tree in Fig. 2, the branch leading to the O-type sequence
was constrained to the alternative positions: (a) the
branch for the common ancestor of the A-type-like
sequences, (b) the branch for the root of the simian Plas-
modium + P. vivax clade, (c) the branch for the common
ancestor of the P. gonderi AB287269 sequence and the
S-type-like sequences, and (d) the branch for the com-
mon ancestor of the S-type-like sequences, and all
branches within the S-type-like clade. The AU test
indicated that the trees with the O-type sequence at the
alternative positions (a) through (c) were not statistically
significantly different from the optimal tree, while other
trees were significantly different (p <0.05, data not
shown). These results suggest that the P. vivax O-lype
sequence is unlikely to have originated from an S-type-
like sequence by gene duplication(s), although both of
these gene types share the 50-residue insertion.

4. Discussion

In the present study, we sequenced multiple genes
encoding cytosolic SSU rRNA of eight simian Plasmodium
species, and performed phylogenetic analyses of these and
previously published sequences. The ML phylogeny of
the simian Plasmodium + P. vivax clade clearly revealed
the P. inui-P. hylobati and P. simiovale-P. fieldi relation-
ships (Fig. 1). These further strengthen the results obtained
using a concatenated B-tubulin, cde-2, and plastid rufA
data set (Escalante et al., 2005), The close affinity of P. inui
with P. hylobari has been revealed also by the phylogenies
of mitochondrial Cyt B (Perkins and Schall, 2002) and
MSP! (Tanabe et al, 2007). Although not clearly
supported by BP analyses, the close relationship between
P. coameyi and P. knowlesi was reconstructed in the
A-type-like clade in the tree in Fig. 1, comparable to the
previous results obtained from phylogenies of CSP and
MSP9 (Vargas-Serrato et al., 2003), MSP1 (Tanabe et al.,
2007), and the concatenated p-tubulin, cde-2, and plastid
tufA data set (Escalante et al., 2005).

In the unrooted tree of the simian Plasmodium + P. vivax
clade (Fig. 1), separation between the A- and the S-type-like
clades for Asian simian sequences was clearly supported
(Fig. 1), placing the P. vivax O-type within the A-type-like
clade. Although we could not confirm the types, A or §,
for three sequences from the African simian Plasmodium spe-
cies P. gonderi, if two closely related sequences, AB287270
and AB287271, were A-type, while a relatively divergent
sequence, AB287269, was S-type, then a gene duplication
event would likely have occurred in the common ancestor
of simian Plasmodium species, generating the ancestors of
the S- and the A-type-like sequences. Although the rooted
tree (Fig, 2) did not locate the root between the P. gonderi
AB287269 sequence and the F. gonderi AB287270/
AB287271 sequences, this possibility could not be rejected
with statistical significance, and thus cannot be ruled out.
In the simian Plasmodium + P. vivax clade in Figs. 1 and 2,
closely related A-type-like sequences were found in multi-
copies in all branches of simian Plasmodium species exam-
ined, suggesting that independent gene duplications
occurred after the divergence of all simian Plasmodium
species.

Since the possibility for the S-type relationship of the
P. vivax O-type sequence was excluded by statistical test,
shared insertions by the P. vivax O- and S-types (Supplemen-
tary Fig. 1) should have been acquired independently on the
branch leading to the common ancestor of S-type-like
sequences and the branch leading to the P. vivax O-type
sequence. However, an alternative possibility exists that
homologous recombination of the partial sequence flanking
the insertion/deletion region may have occurred between the
S- and A-type genes of P. pvivax and thus resulted in the
formation of the ancestor of O-type gene. The presence of
O-type gene has been confirmed on the genome sequencing
database (Accession No. AAKMO01002769), where a
sequence of more than 99% similarity to the O-type gene
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(U93095) exists. Thus, it is highly unlikely that the P. vivax
O-type gene is an artificial recombination product.

In the analysis of the tree in Fig. 2, in which the simian
Plasmodium + P. vivax clade was rooted by other Plasmo-
dium sequences, neither the root of the tree nor the phyloge-
netic relationships among sequences could clearly be
established, probably because of the lack of phylogenetic
information resided in the restricted number of sites used.
If the branching position of the P. vivax O-type was at (a),
(b), or (c) in Fig. 2, then other simian Plasmodium species
might also possess O-type genes. However, no O-type-like
sequence has been reported so far from other simian Plasmo-
dium species. Further sequence analyses are necessary to set-
tle whether or not O-type-like genes are present in simian
Plasmodium species. Of the alternative trees on different
branching positions of the P. vivax O-lype, the tree locating
it at the position (b) in Fig. 2 is congruent with Lietal. (1997)
maximum parsimony tree. Analyzing only limited number of
Plasmodium sequences, the BP support of the early branch-
ing status of the P. vivax O-type in their tree amounted to
95% and thus the support was significant. Since the estimated
branch length leading to the P. vivax O-type was extremely
long (Figs. 1 and 2), the tree of Liet al. (1997) is most likely
affected by a long branch attraction artifact. Although our
analysis could not exclude the tree with statistical signifi-
cance, the tree is less likely than our best tree (Fig. 2).

Similar to the simian Plasmodium + P. vivax clade, a gene
duplication event that produced S- and A-type-like genes
predated the speciation event both in the avian + P. falcipa-
rumlP. reichenowi clade and in the rodent Plasmodium clade
(Fig. 2). Thus, at least three gene duplications that gave rise
to the S- and A-type-like cyto-SSU rRNA genes occurred
independently during Plasmedium evolution, supporting
Rooney's (2004) hypothesis that the evolution of cyto-SSU
rRNA genes of the genus Plasmodium can be explained by
the birth-and-death model (Rooney, 2004). In either of these
three clades, branch lengths leading to the S-type-like
sequences were significantly longer than those of the
A-type-like sequences (likelihood ratio test, p < 0.01, data
not shown), indicating that evolutionary rates of the
S-type-like sequences are accelerated, compared to those of
the A-types. Functional constraints on the cyto-SSU rRNA
might be different between the two types, plausibly because
the A-types are expressed in vertebrate hosts, while the
S-types in mosquitoes. An extremely long branch of the
P. vivax O-type sequence (Fig. 1) suggests that the O-type
cyto-SSU rRNA is functionally divergent. Since scarce
information is available on the types of genes on P. ovale,
P. malariae, and avian Plasmodium species, further
characterization of the genes in these species is likely to be
important for understanding the overall evolutionary his-
tory of cyto-SSU rRNA genes in the genus Plasmodium.
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THE FIRST QUARTER REPORT

1. Project title:

~ Circulation of Influenza like iliness in Cam Giang district, Hai Duong province, 2009
2. Host agency:

— Ministry of Health, Viet Nam

3. Implementation agency:

— National Institute of Hygiene and Epidemiology, Viet Nam

4. Study site:

I

Cam Giang district, Hai Duong province

5. Research duration:

1 year (2009)

6. Study budget:

Total funding for the project is 2.000.000 JPY equivalent to 376.000.000 VND
Funding status: NIHE have received all of 2.000.000 JPY

|

1

National Institute of Infectious Diseases, Japan as project sponsor
7. Implementation activities
7.1. Completed work

Administration approval: The project has been translated to Vietnamese and adapted
with the legal and scientific forms to submit IRB, Scientific Committee at National Institute
of Hygiene and Epidemiology, Viet Nam for reviewing and approval. And then the project
document has been also submitted to Ministry of Health for reviewing and approval

An official letter from the National Institute of Hygiene and Epidemiology signed by
Director has been sent to Provincial Preventive Medicine Center of Hai Duong province to
request their collaboration, authority support and approval from Provincial People
Committee.

List of 28 health staff from 19 communes in Cam Giang district, 3 health officers
from Preventive Medicine Center of Cam Giang district and 3 health officers of Provincial
Preventive Medicine Center of Hai Duong province are formulated in which the name,
address, individual contact and position of all those collaborators are requesting to complete
and send to the National Institute of Hygiene and Epidemiclogy and Provincial Preventive

Medicine Center of Hai Duong province for supervision and management.
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A plan for training course is proposed to conduct afler getting an official approval

from Ministrial level. The training course will be organized in the Preventive Medicine

Center of Cam Giang district to train health staff for 2 days on the objective of the survey,

survev method, mechanism of management and reporting, logistic arrangement.

A list of equipment, materials used for the survey is also generated and will be

distributed to 19 Commune Health Stations, Preventive Medicine Center of Cam Giang

district and Provincial Preventive Medicine Center of Hai Duong province.

Implementation plan is also built with the timing schedule to define individual works

during 12 months.

Unimplemented works and plan

~ To examine the prevalence of influenza like illness in Cam Giang district, Hai Duong

province.

o

=3

o

©

=]

Carry out the training plan
Organize and implement the field work:
= Questionnaire field testing
= Routine identification of defined cases and conduct the interview and
data and sample collection.
= Supervision and management activities
Manage, store and enter data.
Direct the field activities
Analyse sample and data

Periodically complete report

To evaluate the sensitivity and specificity of existing influenza and influenza like illness

surveillance system at district level.

o]

Collect influenza like illness cases in Cam Giang district, Hai Duong
province from 2004 — 2008 and 2009

Use statistical software to evaluate the sensitivity and specificity of existing
influenza like illness surveillance system at district level.

Complete summary report

8. Financial report
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| Fund Currency Average | Yea rly Process of Cummulative | Proportion (%)
source | unit rate of process of investment of | process of of fact process of
exchange in | investment report year investment investment to
report year from the yearly plan
beginning of
project
(1j ) (€] [0) ) (6) (7)=(5)*100/(4)
Sponsor | JPY 1JPY=I88 [ 2.000.000JPY | 2.000.000 JPY [ 2.000.000 JPY | 0.0%
VND =376.000.000 | =376.000.000 | =376.000.000
VND VYND VND

NIHE has been received all the funding from the National Institute of Infectious Diseases,

Japan for one-year porject. All funding has not yet been reimbursed until having an approval

from Ministry of Health. Therefore, all activities will be delayed until its approval pass.

Hanoi, dated February 28", 2009

Assoc, Prof. Nguyen Tran Hien, MD., MPH., PhD

Project Director

dal "

//

Dr. Tham Chi Dung, MD,, MS.
Reporter
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