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Annex Table 2 Deaths by cause, sex and mortality stratum in WHO regions,? estimates for 2002
Fgures compuied by WHO i assure comparshility;? they are not necessarily the official siafistics of Member States, which may use aliemative rigorous methods.

SExe AFRICA THE AMERICAS
Causz® Mortality strafum Mortality siratum
B sexes Males Females Highchild,  Hagh child, Very low child, Low chid, High chid,
high aduft  wery high adut ~ very low adult  lowadut  high adult
Pop ulation (00 & 224 985 3131 052 393 833 311273 360 965 333580 445161 T3IBI0
000} % tolal (000) % total (000} % total (000) (00d) (000) (000) (000)
TOTAL Deaths 57 029 100 20 801 100 27138 100 4 B5T 6007 2720 2701 541
| Communicable dizeases, matemal
and perinatal conditions and

___nuiritional deficiencise 18 374 0 265 na 8950 13 3245 4 426 167 482 227
Infecfious and parasitic diseases 10 004 ?:-:-I 5705 10.4 5100 18.8 271 3414 185 133
Tuberculosis 1 566 27 1030 34 536 20 143 205 1 26 14
STls excluding HV 180 0.3 o 0.3 84 0.3 41 52 0 i i
Syphilis 157 0.3 B4 0.3 T2 0.3 m 50 0 1 0
Chiamydia 0 0.0 0 0.0 a 0.0 1 0 0 0 0
Gonomhoea 1 0.0 0 0.0 i 0.0 0 0 0 0 0
HNFAIDS 277 440 1447 48 1330 440 470 1616 14 50 1
Diarrhoeal diseasas 1708 32 o920 a1 850 32 351 356 2 ] 21
Childhood diseasas 1124 20 563 18 562 21 308 219 0 i 4
Pertussis 204 0.5 147 05 147 0.5 78 53 0 0 3
Poliomyelitis™ 1 0.0 0 0.0 0 0.0 0 0 0 0 0
Diphiheria g 0.0 3 0.0 3 0.0 i 1 0 0 0
Measkes 611 1.1 206 1.0 05 1.1 180 1 0 0 0
Tetanus 214 0.4 107 0.4 107 0.4 44 35 0 0 0
Meningits 173 0.3 an 0.3 83 0.3 B 12 1 B a
Hepatitis B 103 0.2 71 0.2 32 0.1 10 10 1 3 2
Henatitis C! 54 0.1 35 01 18 0.1 4 4 5 2 0
| Malaria | 1272 22 607 20 BEG 25 BT 570 0 1 0
Tropical dsesses 120 0.2 7o 0.3 50 0.2 2B 28 0 12 4
Trypanosomiasis 48 0.1 M 01 17 0.1 24 23 0 0 0
Chagas disease 14 0.0 B 0.0 7 0.0 0 0 0 11 4
Schistosomiasis 15 0.0 0 0.0 5 0.0 i 1 0 i 0
51 0.1 20 0.1 21 0.1 4 4 0 0 0
Lymphatic filariasis 0 0.0 0 0.0 0 0.0 0 0 0 0 0
Onchocerciasis 0 0.0 0 0.0 0 0.0 0 0 0 0 0




Sleeping sickness
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Territories are sized in proportion to
the absolute number of people who
died from each disease in one year.

http://www.worldmapper.org/
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http://www.worldmapper.org/images/largepng/394.png
http://www.worldmapper.org/images/largepng/392.png
http://www.worldmapper.org/images/largepng/391.png

126 The World Health Report 2004

Annex Table 3 Burden of disease in DALYs by cause, sex and mortality stratum in WHO I‘Eﬂlﬂl’ls,[L estimates for 2002
Ripures computad by WHO to assure comparabifity-? they are not necessarily te official statisfics of Member States, which may use atternative rigorous mefods.

SEXF AFRICA THE AMERICAS
Cause Mortality stratum Mortality stratum
B0 s Wales Fomdes Hghchid,  Highchild,  Verylowchid, Lowchid,  High child,
ighadut veryhighadull  verylowaddt lowaduf  high adut
Popuiation (000 5224 0% 3131 052 3003 @3 311 273 360 065 327580 445161 73810
[000) % total {000} % tokal (000} % fotal {oooy (00 (Do (Do (Do
TOTAL DALYs 1400126 100 772812 100 7213 100 160 415 200 061 G868 81580 17130
| Communicable disaases, matemal
and perinatal conditions and
nutritional deficiencies BI030 40 20676 304 M35 437 11537 150405 3106 16334 7210
Infactious and parasitic diseases 50333 25| 703w 232 171025 238 75066 111483 1228 670 3044
Tuberculosis 34 136 73 24005 2B 12831 18 3786 5480 12 506 440
STs encluding HIV TET 0.8 3855 05 7402 10 1030 2444 75 487 &0
Syphilis 4200 0.3 1070 03 2230 03 1028 147 2 56 20
Chiamydia 3574 0.2 32 00 31260 05 364 428 55 241 15
Gonorhoea 3365 0.2 1473 02 1802 0.3 520 573 16 183 e
HIV/AIDS 34 450 57 42663 55 44705 58 14620 40343 454 1504 1163
Diarrhoeal diseases 61 066 42 223583 42 20614 41 11548 11680 106 1404 750
Childhood diseases 41 480 28 20713 27 20767 20 11061 7034 54 177 162
Portussis 12 505 0.8 6283 0B §312 00 3078 2165 52 163 145
Poliomyelitis® 154 0.0 % 00 400 11 4 3 1
Diphtheria 185 0.0 % 00 80 0.0 24 24 0 7
Measles H 475 14 1077 14 10748 15 §328 4587 0
Tatanus 7074 0.5 353 05 1543 05 1620 1155 0 B g
G102 0.4 082 04 1110 04 304 407 T 356 280
2170 0.1 1450 02 Mmoo 0d 302 280 20 56 38
1004 01 668 04 3% 0.0 120 122 77 7 1
45 486 21 22943 20 24742 14 20070 20785 0 86 25
12 245 0.8 8273 14 1073 08 2030 2743 0 504 178
{525 0.1 066 04 550 04 744 740 0 0 0
867 0.0 43 00 324 0.0 0 0 g 483 17
1702 0.1 1020 04 g1 04 624 742 0 74 0
7090 ] 0.1 1240 02 B0 04 208 175 1 38 5
5777 0.4 4413 06 1364 0.2 76 1035 0 9 1
Onchocerciasis 484 0.0 280 00 204 0.0 300 80 0 1 1
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a quick guide to...

SEQU ENCED GENOMES

The genomes of more than 180 organisms have been sequenced since 1993, The Quick Guide tncludes descriptions of these
organisms and has links to sequencing centers and scientific abstracts.

» See the Complete List of Organisms Written by Kate Ruder and Edward R. Winstead
Created for GNN by Mary 5. Gibbs

A-B|C-G|H-N|]O-5|T-Z

Aeropyrum pernix (trchasa) backto top
This microbe was isolated from a hydrothermal vent on the ocean floor near Kodakara-

Jirna Island, Japan. It grows attermperatures up to 100°C (212°F) and is able to live in the presence of
oxygen.

» Sequenced by: National Institute of Technology and Evaluation A. permix K1 Abstract

» Image: @Y. Sako, Kyoto University.

http://www.genomenewsnetwork.org/resources/sequenced_genomes/g
enome_guide_pla.shtml

180 !l Since 1995
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http://www.dermpath.de/
http://www.infek.lu.se/bakt/english/index.htm
http://www.genomenewsnetwork.org/articles/08_00/cholera_genome.shtml
http://www.genomenewsnetwork.org/articles/05_02/xanthomonas.shtml
http://www.genomenewsnetwork.org/articles/04_02/rice_genomes.shtml
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Trypanosomatid
Genomes

El-Sayed et al. 2005; Ivens et al. 2005; Berriman et al., 2005

Among ~8,000 coding genes in Leishmania
~6,200 are common to the tritryp (Leishmania major,
Trypanosoma cruzi, Trypanosoma brucei)
~1,000 are Leishmania-specific

only ~200 genes (including pseudogenes) are

species-specific (L. major, L. braziliensis, L. infantum)
Ivens et al. 2005; Peacock et al. 2007; Smith et al., 2007

www.scencemag.org SCIENCE WVOL309 15 JULY 2005

Chappuis et al. 2007 Nature Reviews | Microbiology



Genome, Transcriptome, Proteome

| Tl Transcriptome (all mRNA's):
s -k -l «—— What might be happening

Proteome (all proteins): T
What /s happening——  «




One genome

The complexity of an organism is mainly based on the complexity of its
proteome rather than on the complexity of its genome.

The protein expression in a cell is very dynamic. Different proteins are
expressed at different times including different isoforms and
modifications.




Leishmania life cycle
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Cuervo et al. 2010
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f Protozoan Genomes
All Seque . The Sanger Institute protozoan sequencing effort is concentrated on pathogens and model arganisms. Below is a list of projects funded, underway or completed; all data from these o

Human (HGP) ,,E projects are immediately and freely available.

Path @| Data are accessible in a number of ways; for each organism there is a BLAST server, allowing you to search the sequences with your own query. Sequences can also be
SN 2| downloaded directly by FTP. In addition, for those organisms being sequenced using a cosmid approach, finished and annotated cosmids are submitted to EMBL and other public

Blast 2| databases (these continue to be accessible by BLAST and FTP from here). Enquiries about sequencing or analysis should be directed to Matt Berriman.

Babesia bigemina

Entamoeba moshkovskii

Whole Genome Shotgun 10 Mb Shotgun Complete Wellcor  Genome Suwvey Sequencing 20,000 reads Shotgun complete BBSRC

Entamoeha terrapinae

Babesia bovis

Genome Survey Sequences 20,000 reads  Shotgun complete BBSRC
EST Sequencing 10,000 reads ~1600 reads NWO
WOTRC
Leishmania braziliensis Pescod: ef al. Mat. Genet, 28: £39-47 [2007)
Whole genome shotgun (5x) ~33.5 High quality draft Wellcome Trust
: : sequence
Whole Genome Seguencing ~35 Mb Sequencing Wellcor
Leishmania infantum Pescod: ef al. Mat. Genet, 28: £39-47 [2007)
Crithidia sp. Whale genome shatqun (5x) ~335 High quality draft Wellcome Trust
Whole Genome Shotgun ~35 Mb Sequencing Wellcor sequence
Leishmania major Ivens et al. Seience 209: 438-42 (2005)
Dictyostelium discoideuw ichi . 5: 4357 (2005) . : :
R e s Sieninasr stal Hature 825 S25T 1200 Chromosomes 4-26.28 30-34 .36 278 Finished (barring 2 gaps) Beowulf Genomics/\We
chromosome 6 1.5 fragment Draft sequence Europe: Trust

chromosome 5 5.5 Draft sequence Medical European Commission

Leishmania mexicana

Whole genome shotgun (5x) ~33.5 sequencing Wellcome Trust

partial genome shotqun ~ B0 draft assembly

Leptomonas seymoun

Entamoeba dispar 4x coverage =55 sequencing Wellcome Trust

Genome Survey Sequencing 20,000 reads Shotgun complete BEBSRC

Neospora caninum

Entamoeba histolytica Loftus ot si. Nature 433; 8658 (2005)

whole genome shotgun ~55 Sequencing BBSRC

Whole Genome Shotgun 20 Mb Draft sequence Wellcor

http://lwww.sanger.ac.uk/Projects/Pathogens/



Typical experiment of proteomic analysis

1D SDS-PAGE Trypsin, Lys - C, Asp - N,
: : Glu-C
excise spots/lane,

digestion and
peptide extraction

parasites

sample preparation
and fractionation

HPLC
protein identification  ESIMS/MS
- data analysis
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Proteomic studies on protozoan parasites

* Global proteome profiling

* Comparative proteomic analysis of developmental stages

Subcellular proteome, secretome and post-translational
modifications

Drug resistance mechanisms and identification of new
therapeutic targets

* Host-parasite interactions, virulence markers



Proteomic studies on protozoan parasites

* Global proteome profiling
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Leishmania (Viannia) braziliensis

Molecular polymorphism Clinical pleomorphism
oo Cutaneous lesion
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Proteome analysis of Leishmania (Viannia) braziliensis by two-dimensional
gel electrophoresis and mass spectrometry

Patricia Cuervo®P-¢, Jose Batista de Jesus9, Magno Junqueira®, Leila Mendonca-Limad,
Luis Javier Gonzilez", Lizaro Betancourt’, Gabriel Grimaldi Jr.?,
Gilberto Barbosa Domont®, Octavio Fernandes®, Elisa Cupolillo®*

Mr (kDa 4 7 Molecular & Biochemical Parasitology 154 (2007) 6-21
97.4— v L T —— - -
2 . '_.‘33. 4:-0|'-26‘.°7 . = . - :
027 - S e ~20% of identified proteins
. . o, contain modified peptides
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Trichomonas vaginalis
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Symptomatic women

Almportant cofactor in
amplification of HIV transmission
AMay induce rupture of placental
membranes

APre-term delivery
ALow-birth-weight resulting in an
increase in infant mortality

III A\ = Infective Stage
| ﬂf Diagnostc Stage

n Trophozaite in a Multiplies by longitudinal 9 Trophazoie in
vaginal and prostatic vaging ar orifice

binary fission
. i L
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Human Urogenital Trichomoniasis




Trichomonas vaginalis
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Differential soluble protein expression between

Trichomonas vaginalis isolates exhibiting low and high

. tjrp Patricia Cuervo®, Elisa Cupolillo®, Constanca Britto®, Luis Javier Gonzdlez®,
mmlence pheno €3 Fernando Costa e Silva-Filho®, Leticia Coutinho Lopes®,
Gilberto Barbosa Domont/*, Jose Batista De Jesus®-9-*

JOURNAL OF PROTEOMICS 71 (2008) 105-122
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Proteomic studies on protozoan parasites

* Comparative proteomic analysis of developmental stages



A proteomic view of the Plasmodium
falciparum life cycle

Laurence Florens", Michael P. Washburnt, J. Dale Raine:, Robert M. Anthony$, Munira Grainger||, J. David Haynes:", J. Kathleen Mochs,
Nemone Muster, John B. Sacci$#, David L. Tabb*+, Adam A. Witneys#, Dirk Welters:#, Yimin Wu"", Malcolm J. Gardners £,
Anthony A. Holder||, Robert E. Sindenz, John R. Yates™t & Daniel J. Carucci$

Sporozoite

Merozoite

Trophozoite

e

Gametocyte

NATURE | VOL 419 |3 OCTOBER 2002 |

Whole genome

Table 2 Examples on enzymes in stage-specific metabolic pathways

EC numbert

Reaction catalysed

Stage
Locus Spz* Mrz* Tpz* Gmt*
End of ghycolysis
PF10_0363 1.2 - 2.4 -
MALEP1.180 86 669 18.8 4.7
PF13_0141 46.2 839 TF09 78.8
TCA cycle and oxidative phosphorylation
PF10_0218 12.3 - - -
PF13_0242 3.2 - 16.9 8.8
PFO8_0045 29 - 2.2 231
PF10_0334 - - 3.5 27T
PFLOG30w 3.7 - - 12.1
PF14_0a73 - - - 12.7
PFEO795wW - - - 14.2
PFI1365w - - - 8.8
PFI1340w - - - 8.8
MALEP1 242 304 - - 40.9

Pyruvate kinase
Pyruvate kinase
L-lactate dehydrogenase

Citrate synthase
Isocitrate dehydrogenase (NADF)

2-Croglutarate dehydrogenase &1 component
Flavoprotein subunit of succinate dehydrogenase
Iron-sulphur subunit of succinate dehydrogenase
Ubiguingl cytochrome oxidoreductase

ATP synthase F1, e-subunit
Cytochrome ¢ oxidase subunit
Fumarate hydratase
Malate dehydrogenase

2.7.140

1.1.1.27

4137

1.1.1.41
1.24.2
1.3.5.1

1.10.2.2.

1.9.3.1
4212
1.1.1.37

P-enoclpyruvate to pyruvate
Pyruvate to lactate
Acetyl coA + oxaloacetate to citrate
lzocitrate to 2-oxoglutarate + CO.
2-Croglutarats to succinyl CoA
Succinate to fumarate
Ubiguinol to cytochrome ¢ reductase in electron transport

Furnarate to malate
Malate to cxaloacetate

Flasmodium metabolic pathways can be found at hitp:/fwww.sites. huji ac.ilfmalarial. Spz, sporoznite; mrz, merozoite; tpz, trophozoite; gmt, gametocyte.
*The sequence coverage (that is, the percentage of the protein sequence covered by identified peptides) measured in egch stage is reported.
+ Ereyme Commission (EC) numbers are reported for each protein.



A further proteomic study on the effect of iron in the
human pathogen Trichomonas vaginalis

Jose Batista De Jesus’, Patricia Cuervo® 3, Magno JUHQUEFFFJJ,. Constanga Bri !ts’, i
Fernando Costa e Silva-Filho®, Maurilio Jose Soares®, Elisa Cupolillo®, Proteomics 2007, 7, 1961-1972
Octavio Fernandes?® and Gilberto Barbosa Domont®

Trophozoites

Figure 2. Scanning electron mi-
croscopy of T. vaginalis FF28Jt-
Rio strain cultured by 48 h at
37°C. (A-B) Amoeboid and oval
trophozoites commonly found
in axenic iron-rich medium. (C-
F) Morphological transforma-
tion to spherical shapes
observed after culture in axenic
iron-depleted medium. (C-D)
Micrographs show internaliza-
tion process of anterior and
recurrent flagella. (C) The axos-
tyle is not seen in the rounded
cells, and an arrow shows the
possible location of axostyle
retraction. (F) Some irregular
forms with internalized flagella,
without external visible axostyle
and presenting protuberances
{arrows), are also observed. AX,
axostyle; AF, anterior flagella; v

RF, recurrent flagellum. Pseudocysts




A further proteomic study on the effect of iron in the

human pathogen Trichomonas vaginalis

Jose Batista De Jesus', Patricia Cuervo® 3, Magno Junqueira®, Constanca Britto',

Fernando Costa e Silva-Filho®, Maurilio Jose Soares®, Elisa Cupolillo®,
Octavio Fernandes® and Gilberto Barbosa Domont®
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Proteomics 2007, 7, 1961-1972

Cysteine
peptidases



Proteomic studies on protozoan parasites

Subcellular proteome, secretome and post-translational
modifications



Flagellar motility is required for the viability of the
bloodstream trypanosome

Richard Broadhead'*, Helen R. Dawe?®*, Helen Farr®*, Samantha Griffiths®*, Sarah R. Hart>*, Neil Portman*,
Michael K. Shaw’, Michael L. Ginger®, Simon J. Gaskell’, Paul G. McKean' & Keith Gull*

Nature 2006; 440(7081):224-7.
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Proteomic analysis



Flagellar motility is required for the viability of the
bloodstream trypanosome

Richard Broadhead'*, Helen R. Dawe”*, Helen Farr’*, Samantha Griffiths?*, Sarah R. Hart**, Neil Portman’*,

Michael K. Shaw?, Michael L. Ginger?, Simon J. Gaskell’, Paul G. McKean' & Keith Gull*
Nature 2006; 440(7081):224-7.

Lethal failure of cytokinesis RNAI



