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The EuPathDB Bioinformatics Resource Center provides a portal for accessing genomic-scale datasets associated with the
Data Summary diverse eukaryotic microbes (mouse-over the following logos for information on component websites):
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AmoebaDB CryptoDB FungiDB GiardiaDB MicrosporidiaDB PiroplasmaDB PlasmoDB ToxoDB TrichDB

Search for Genes Search for Other Data Types

EuPathDB

Eukaryotic Pathogen Database Resources
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= 15 October 2018 AmoebaDB

40 Released

= 15 October 2018 CryptoDB
40 Released

= 15 October 2018 FungiDB 40
Released
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TriTrypDB  OrthoMCL

All EuPathDB News >>>

Tweets by @eupathds @ ( Find a search... ( Find a search... Y) 9 BLAST
Identify Sequence Similarities
- Text ~ Popset Isolate Sequences fiy Seq
EuPathDB Retweeted Results Analysis
Bill Sull « Text (product name, notes, etc.) + BLAST Analyze Your Strategy Results
-z Bill Sullivan . . ST
& @wijsullivan + Gene models « Geographic Location =
Elizabeth Ann Winzeler on her + Exon Count » Host Taxon

Alice and CC Wang Award in
Molecular Parasitology:

« Gene Type « Isolation Source

+ Annotation, curation and identifiers + Locus Sequence Name

« Having Updated Annotation at + Popset ID(s)
GeneDB » Taxon/Strain

337 Organisms
and growing!

Community Resources

» List of IDs » Text (search product name, notes,

» User Comments submitter etc.) PubMed and Entrez

Education and Tutorials

View the Latest Pubmed and Entrez

+ Genomic Location + RFLP Genotype Isolates Results
. i i RELP Genotype Searches via Web Services
About EuPathDB Genom!c LOCﬁ‘t!Oﬂ : typ Learn about web service access to our
» Genomic Location (Non-nuclear) » RFLP Genotype Number data

+ Proximity to Centromeres
s Proximitv to Telomeres

+ Genomic Sequences




Use Ontologies to manage, integrate and mine
rich metadata associated with diverse data types

Many Different categories of molecular data

RNA-Seq
Transcriptomics

Array Probes

DNA Microarray
Protein expression
CHIP-Seq

Sequence features and motifs
Genetic variation
Annotation
Subcellular localization
Genome Sequences
Protein targeting and
localization

ChIP-chip

ChEBI Compounds

Function prediction
Function

Phenotype (KO, CRISPR)
RT PCR

Protein Structure
Immunology

KEGG Metabolic Pathways
Metabolic pathways

SAGE

Metabolomics

Taxonomy and Phylogeny
Function analysis
Orthology and synteny
Structural variation
Protein interactions

RNA Structure
Compounds and Metabolic Pathway

e 580 unique Data sets (excluding
genome sequences)

e Data are provided by the
community

* 337 Different
genera/species/strains

/e 2268 distinct data & metadata )
terms

e 152 EuPathDB

e 125 MicrobiomeDB

\_* 2047 ClinEpiDB )

Chris Stoeckert — Leads Ontology Team



Provide the power of Boolean operations
with the simplicity of Venn diagrams

@  EuPathDB " -
(@¥ PlasmoD

Plasmodium Genomics Resouyr| © Organism mmmm: synth* Q
1 selected, out of 30 -
( Filter list below.. T) Login | Register | Contact Us a n u
» & Plasmodium [ :
{ " .
W
i . » Advanced Parameters
.! My Strategies: New Opened
=] Hide search strategy panel
! (Genes) Combine Genes in Step 1 with Genes in Step 2: 1ccine Candidate Mining * E
i 1 — .
' o@D 1intersect2 m 1 Minus 2
i | Rename
' s':g,gael ek E . 1 Union 2 Co 2 Minus 1 Duplicate
. =" 1Relative to 2, using genomic colocation Save As
| ‘ ' ! hare
Organism S
5712 Genes | 1079 Genes Add Step Delete
l Step 1 Step 2
F- Run Step

@ | Give this search a name (opticnal)

0 Give this search a weight (optional)

Human Computer Interaction studies are very important!



Leverage synteny and orthology to the maximum

Few genome sequences have
annotation and even fewer have
curation

Implement synteny views when
possible

Implement OrthoMCL

Facilitate inference and data
transformations
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Users & user communities need
to be able to provide input;
We need advice about priorities

 Community advisory groups

* Dedicated outreach team (5
people currently)

* User comments

Update annotation
Link publications

Upload images of protein
localization, etc.

1043 submitters have provided
12,409 comments relating to

23,281 genes ~

Researchers need to be able to mine

the data in order to generate or test

hypotheses (often utilizing their own
data in the context of the DB)
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Different communities need a different Ul:
ClinEpiDB.org (Same EuPathDB back en

* Main Components

* Tiered data access system
as some data are sensitive

Search Wizard

* Search Strategy System
* Results Tables
* Exploratory Analysis Apps

Data Download (summary,
as approved)
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PRISM Cohort Study ()

Study Details ©

3 Sites In Uganda from 2011-2017

« The Program for Resistance, Immunology.
Surveillance and Modeling of Malaria in
Uganda (PRISM) Study is a part of
International Centers of Excellence for
Malaria Research Program

« Longitudinal cohort and entomological
surveillance study designs

» 1,421 Participants from 331 Households
with over 48,000 clinical observations

Download Data &

SEARCH THE DATA

GEMS1 Case Control (@

Study Details ©

7 S. Asian and African Sites, 2007-2011

« The Global Enteric Multicenter Study
(GEMS) investigated the causes, incidence
and impact of moderate-to-severe
diarrhea in 22,567 children from the
Gambia, Mali, Kenya, Mozambique,
Pakistan, India and Bangladesh.

« Case-Control study with a 60-day follow-
up visit

« 16S sequence data for ~1000 stool samples
available at MicrobiomeDB.org.

Download Data &

SEARCH THE DATA
[ ]

® & A K

T



Search a Study ~ Workspace ~ Community ~ ntact Us

CUnEpi

Welcome To ClinEpi

Advancing global public health by facilitating the exploration and analysis of epidemiological studies

Data Set: PRISM Cohort Study

Summary: Surveillance studies are being conducted in 3 sub-counties in Uganda: Walukuba, Jinja District: Kihihi, Kanungu District, and Nagongera, Tororo District. These areas were purposively chosen to represent varied malaria
transmission settings. Walukuba is a relatively low transmission, peri-urban area near Lake Victoria in the south-central part of the country. Kihihi is a rural area with moderate transmission intensity which borders a national park in the
south-western part of the country. Nagongera is a rural area with high transmission intensity in the south-eastern part of the country near the border with Kenya.

Primary publication: Malaria trar on, infection, and disease at three sites with varied transmission intensity in Uganda: implications for malaria control. Kamya et al. Am. J. Trop. Med. Hyg. 2015;92(5):903-12

Primary contact: Grant Dorsey. UCSF

EuPathDB release # / date: ClinEpiDB 1/ 16-FEB-18

SEARCHTHEDATA § 5 @& K

Expand All | Collapse All

1 Annotation, curation and identifiers

w Associated Publications

Malaria transmission, infection, and disease at three sites with varied transmission intensity in Uganda: implications for malaria control. Kamya et al. Am. J. Trop. Med. Hyg. 2015;92(5):903-12

Estimating the annual entomological inoculation rate for Plasmodium falciparum transmitted by Anopheles gambiae s.|. using three sampling methods in three sites in Uganda. Kilama et al. Malar. J. 2014 Mar
21130 )M

Factors associated with malaria parasitemia, anemia and serclogical responses in a spectrum of epidemioclogical settings in Uganda. Yeka et al. PLoS ONE 2015:10(3):20118901 '
Mind the gap: house structure and the risk of malaria in Uganda. Wanzirah et al. PLoS ONE 2015:10(1):e0117396

Measures of Malaria Burden after Long-Lasting Insecticidal Net Distribution and Indoor Residual Spraying at Three Sites in Uganda: A Prospective Observational Study. Katureebe et al. PLoS Med.
2016:13(11):e1002147

Spatio-temporal analysis of malaria vector density from baseline through intervention in a high transmission setting. Alegana et al. Parasit Vectors 2016 12 12:9(1):637

Why is malaria associated with poverty? Findings from a cohort study in rural Uganda. Tusting et al. Infact Dis Poverty 2016 Aug 04:501):78

Characterizing microscopic and submicroscopic malaria parasitaemia at three sites with varied transmission intensity in Uganda. Rek et al. Malar. J. 2016 09 15;15( ):470

Rapid improvements to rural Ugandan housing and their association with malaria from intense to reduced transmission: a cohort study. Rek et al. Lancet Planet Health 2018;2(2):e83-e%4

..

.

| Show how Contents ¥ |

LR B

Contact Grant Dorsey

Contact Institution ucsr

ClinEpiDE 6 7 Mar 2019
©2019 The EuPathDB Project Team

EuPathDB = (| | # < @ % & ~ - & s e B

Please Contact Us with any questions or commants



Select a Set of Clinical Observations (PRISM) Y

Geographic T Time period / ¥ Personal
- - | age at visit ] - I characteris... |
48,721 23,044 18,089
No Personal characteristics filters applied yet
expand all | collapse all
HbS genotype

If:__ Find a filter

Check items below to apply this filter

~ Demographics

Ll Birth date
i=Sex |2 HbS genotype
+ Death information
i= Cause of death ' Hbaa
[l Death date Hbas
= Hbss
i=Place of death
No result

+ Participant genotype
iE Alpha-thalassemia genotype
i=ECD36 genotype
iE G6PD genotype
iE HbS genotype
~ Participant study details
Ll Age at enrollment
l:il Enroliment date
ll Last date ahearved

ClinEpiDE 6 7 Mar 2019
©2019 The EuPathDB Project Team

i= Timing

EuPathDB <

el Househnlds

13.089

© Learn about the PRISM Cohort Study

Related

18,089 18.089 Nama this saarch
Filter participants based on their characteristics that do not change over time.
43 of 1,421 Participants have no data provided for this filter
Remaining
Participants @ Participants @ Distribution @ % @
340 (100%) 1378  (100%)
235  (69%) 1058 (77%) ;s (22%)
23 (27%) 256  (19%) | — (36%)
2 (1%) 5 (0%) | (a0%)
10 (3% 59 (4% (17%)
J R < o e B Strategies Wﬂx@

Please Contact Us with any questions or comments



Select a Set of Clinical Observations (PRISM) Y © Learh abourt the PRISM Cohort Study

m — Geographic T| __, [ Time period / "I il I Personal | sy Houeahalde — I ruation, — Related
m == region == { age at visit J =¥ l characteristi.. J Bl | e T SRR e Observations

48,721 23,044 18,089 18,089 18,089 18,089 | Mat s sl

No Households filters applied yet

expand all | collapse all

._-_ Find a filter Q 0 Dwellmg type
l:nl Average Female Anopheles Collected Check items below to apply this filter
+ Household o
Remaining
i= Sub-county in Uganda | |z Dwelling type Households @ Households @ Distribution @ % ©
iZ Drinking water source 107 (100%) 331 (100%)
+ Dwelling characteristics | Modern (wood, cement or brick walls; 25  (23%) 107 (32%) | (23%)
_ metal or tiled roof and closed eaves)
i= Air bricks
Traditional (all other homes) 82 (%) 224 (s8%) [ (37%)

i= Dwelling type
iEEaves
i= Floor material
i= Roof material
Ll Sleeping places count
i= Sleeping rooms in dwelling
i= Wall material
+~ Dwelling facilities
i= Cooking fuel
iE Lighting source
= Human waste facilities
+ Socioeconomic factors
Ll Acres
iE Assets
= Household wealth index, categorical

[l Household wealth index, numerical



Select a Set of Clinical Observations (PRISM) Y

© Learn about the PRISM Cohort Study

Geographic T Time period / T Personal T Related ; :
== = = characteristi. —p Households ==p [ Observations [ ==p Observations View 3,957 Observations

48,721 23,044 18,089 18,089 18,089 3957

Nama this search |

Observations shown are for the selected set of participants when they were within the age range
specified in the Age filter. Change the default values for the Observations per Year parameter to restrict

Your Observations filters reduce 18.089 Observations to 3.957 observations returned based on your selected observation values.
] T

_lMaIaria diagnosis and parasite status x |

expand all | collapse all

( “Find a fiter Cl__:f-‘ (2} Malaria diagnosis and parasite status
v Disaivalion ( Keep checked values at top 10f 48,722 Observations have no data provided for this filter
= Malaria diagnosis and parasite status Malaria diagnosis and parasite Remaining
i ITN last night |t status Observatio.. @ Observatio.. @ Distribution @ % @
|l Temperature (C) 18,089 (100%) 48,721 (100%)
i Visit type [ Blood smear indicated but not done 1 (0% 2 (%) (50%)
o i P i 87 - [
+ Anthropometry Blood smear negative / LAMP negative 5873  (32%) 17860  (37%) (33%)
) [ Blood smear negative / LAMP not done 3393 (19%) 1234 (23%) | [ (30%)
Ll Height (cm)
¥ Blood smear negative / LAMP positive 2044 (%) 45601 (9% i (45%)
Ll Weight (kg)
| | Blood smear not indicated 1932 (11%) 5923 (12%) [ [ (33%)
+ Diagnosis
. ¥ Blood smear positive / no malaria 1913 (M%) 3126 (&%) i (61%)
v iE Malaria diagnosi
s Symptomatic malaria 2933 (%) 6015 (2% = (49%)

+ iE Complicated malaria
« i Basis of complicated diagnosis
i= Severe malaria criteria

iE Other diagnosis



Select a Set of Clinical Observations (PRISM) T O L SO PRISH CEat Sty

Geographic T Time period / Y Personal Y Related . :
— i age at visit e CRarastaet — Households e Observations — RS OrTAOne View 3,928 Observations

48,721 23,044 18,089 18,089 18,089 3928 MR Sl o

Observations shown are for the selected set of participants when they were within the age range
specified in the Age filter. Change the default values for the Observations per Year parameter to restrict
observations returned based on your selected observation values.

Your Observations filters reduce 18,089 Observations to 3,928

Malaria diagnosis and parasite status x | Temperature (C) x

expand all | collapse all

( Find a filter Q) e Temperature (C)

v Db cardation Mean: 3694 Min: 33.6 Max: 40.2

1 Malaria diagnosis and parasite status Select Temperature (C) from | 32.2 ‘t"‘ 3799 | 1 of 48,722 Observations have no data provided for this filter
iEITN last night ) so00|
|l Temperature (C) 556 1
= Visit type
v P 4000 |
+ Anthropometry
y " 3000 | i
[l Height (cm) B
Ll Weight (kg) =] 2000 '
~ Diagnosis % 1000 | I I
. : I I
= i= Malaria diagnosis ot o' =_____—— ll [llllll-n...n..-.. ...... -
33 34 35 36 37 38 39 40 41
+ = Complicated malaria Temperature (C)
« = Basis of complicated diagnosis y | 222 ] to [ 25 | Frest

i= Severe malaria criteria
B All Observations having "Temperature (C)"

= Other diagnosis
B Matching Observations when other criteria have been applied.

+~ Hospitalization

expand all | collapse all



B2019 The EuPathDB Project Team

Select a Set of Clinical Observations (PRISM) Y

@ Learn about the PRISM Cohort Study

Geographic T Time period / T Personal —3
= - m - characteristi... — Households — Observations i

Related T
Observations

View 3,550 Observations

48,721 23,044 18,089 18,089

Your Related Observations filters reduce 3,928 Observations to 3,550

| Mamae this search

18,089 3,928

You can further restrict the observations you selected in the previous step by removing (or keeping)
those observations based on related observations you define below. For example, you may want to only
keep observations with a diagnosis of asymptomatic parasitemia if they are not followed within 14 days
by an observation where the participant was diagnosed with malaria. In this example, set the days
between observations to 1to 14 and direction to before to remove observations where the related
observation diagnosis of malaria = yes.

¥ Enable the advanced Related Observations filter below. It allows you to restrict Observations by relating them to your choice of Related Observations.

Remove 4 Observations thatare 0 | to \14 | days before ¥ the Related Dbservations specified below
| Malaria diagnosis and parasite status x |
expand all | collapse all
("Find a fiter o) @  Malariadiagnosis and parasite status

+ Observation ( Keep checked values at top

{= Malaria diagnosis and parasite status

I ITN last night |= Malaria diagnosis and parasite status
[l Temperature (C)

A Blood smear indicated but not done
= Visit type
S . Blood smear negative / LAMP negative
» ropome .
o Blood smear negative / LAMP not done
o Blood smear negative / LAMP positive

> Hospitalization Blood smear not indicated

» Observation details Blood smear positive / no malaria

» Signs and symptoms ¥ Symptomatic malaria

» Treatment

» Sample

expand all | collapse all

ClinEpiDB & 7 Mar 2019

EuPathDB & | ) # < @ ® & = 5 &

10f 48,722 Observations have no data provided for this filter

Remaining
Observatio.. @ Observatio.. @ Distribution @ % @
48,721  (100%) 48,721  (100%)

2 (0% 2 (o%) (100%)
17860  (37%) 17860  (37%) [ E—T | (100%)
1,234 (23%) 1234 (23%) | (100%)

4,561 (9%) 4561 (9%) [ | (100%)
5923 (12%) 5923 (12%) ] (100%)
3126 (%) 3126 (6%) = (100%)
6,015 (12%) 6,015 (12%) ] (100%)
Strategies WDK @

Please Contact Us with any questions or comments



Q Clin€pi

Search a Study + Workspace ~

Community + Contact

Us fiv o

My Strategies: Opened (2) All (30) 7 Basket Public Strategies (21) Help
= Hide search strategy panel
(Observations) Strategy: Clinical Observations(3)* &
Rename
Select Columns x Duplicate
(EdTD) select all | clear all | expand all | collapse all | reset to current | reset to default Save As
p Parasit|" © Share
A = bbbk Add Step Age at visit (years) % Q Delete
Step1
wern 0 Agymptomatic increases with age
00
3550 Observations Hide search strategy panel
Observation Results Analyze Results
First 1 2 3 4 5 Next Last Advanced Paging Add to Basket Add Columns
2
. . " Age at s
- “ Observation = Visit A Visit - “ Roof A Wwall
v Id v tvpea | - ﬁabea w Eigm)' s A mai:edalo - materiala
] 2012-08-06
338619208 Enroliment 00:00:00.0 0.5 \E Metal Mud
= 2012-11-20
339419320 Enroliment 00:00:00.0 0.55 Metal Mud
2011-09-12
322718875 Enrollment 00:00:00.0 0.56 le Metal Cement
o 2013-02-05
339819389 Enrallment 00:00:00.0 0.57 Thatch Mud
£ 340619540 Enroliment a0 0707 g.67 Mean 6885 Min 05 Max 1101 Metal Cement
A 2011-12-16 Sl Cay O
336418976 Enrollment 00:00:00.0 086 Metal Mud
& 2011-08-29 Apply logsg scale: # of Observations
302718862 Enrollment 00:00:00.0 0.61 Metal Mud
344319863 Enroliment 00:00:00.0 0.66 371 LAMP positive Traditional (all other homes) Open Earth or sand Thatch Mud
~ 2013-06-27 Blood smear negative / ™
340519540 Enrollment 00:00:00.0 0.74 36.8 LAMP positive Traditional (all other homes) Open Earth and dung  Thatch Mud
Modemn (wood, cement or
343819848 Scheduled visit 20 (o012 0.76 3.6 Do smear negative ! brick walls; metal or fled roof - Closed Cementiconcrete Metal Cement




=! Hide search strategy panel

i Make it easy:
S = View Longitudinal Data for Each Participant

345 Participants from Step 2 =
Strategy: Clinical Observations(3)
Participant Results Analyze Results
First 1 2 3 4 5 Next Last Advanced Paging Download Add to Basket Add Columns
Ag “ H hold “ Dwell - Houiﬂ?‘huld —
icipant < Age at lousehol welling wealt :
vl et i ¥ 1D Q% fone Q5 ndex. Q $ Malaria status timeline @
| . numerical |
i G astes Traditional (all ;g4 gﬁ: Deel ® (S99 ©® © eIeEm ({ 90000 W 9808 © 80
other homes) 2 a3 2014 2015 2018
05 HH116000604 Traditional (all 276 &gi (8 DO e eese 8 el « @O0 »CO® 6 e eew O O®
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e HH1Bo00za0y  Tradiionalal o [§3 QO (0 00 € (ESIeediss 0 (He6ee ® &I((0 O ® OB O o
other homes) oz 013 014 s 16
Traditional (all E { olesoanl N [ mio ot en je _Js Eelpsnaleyie X I o
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0.51 HH101009801 Traditional (all 078 ég 0D COO0DONDD @D D ar o 2Oe O ®e00 ® c
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Search a Study ¥ Workspace ¥ Community ¥ Contact Us iy D
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Bioinformatics Resource Center

Community Evolution

Browsing == Mining == |ntegrating == Facilitating

2004

Explore Example Searches

SinEpiDB can be used to employ a sophisticated search strategy system to explore study data. Use the example searches below to
ump to saved strategies, view their results and get acquainted with ClinEpiDB capabilities.

m
PRISM: Association
between URTI and

malaria in children
Participants

Selects children who were followed for at
least a year and had an upper respiratory
tract infection (URTI). The contingency
table looks at the association between
ever having an URTI and ever having
malaria. The results page histogram
‘Matching Observations/Year' gives the
overall incidence of URTL.

Ue

PRISM: Age at first
asymptomatic
parasitemia
Observations

Plots the age distribution of children at
their first asymptomatic parasitemia
(smear or LAMP+] in the study, stratified
by subcounty.

Oe
A\

PRISM: Middle
consecutive
asymptomatic visit
where a sampleis

available
Observations

Finds the middle visit of three consecutive
asymptomatic visits among children
where a pbmc sample is available from the
middle visit

2018
| s

4\

PRISM: Households
with children with
discordant malaria

diagnoses
Households

Households containing two children <= 5
observed for at least 365 days in 2012-
2014 . one who had 0 malaria diagnoses
and another who had at least 1 malaria
diagnosis / yr during observation.

EXPLORE RESULTS © EXPLORE RESULTS © EXPLORE RESULTS © EXPLORE RESULTS © 18



Our User Base is Primarily Located
Tropical Disease Endemic Countries

m US (+PR)

M India

m Australia

m Canada

u Israel

i Czech Republic
w ltaly

M Great Britain
m France

w Japan

m Argentina

m Netherlands
- South Korea
- Thailand

m Russia

m Germany

m Mexico

w Sweden

M Spain

u South Africa
~ Kenya

m China (+HK)
m Brazil

m Switzerland
= Colombia

u Singapore
u Portugal

Austria 19



A highly-utilized resource that is not well
known outside of the pathogen communities

100000 _Unique USERS per month (log scale) 20000
] === HostDB PlasmoDB EuPathDB -- CUMULATIVE literature CITATIONS
| TriTrypDB s TOXO DB
e FungIDB —— OrthoMCL (stacked)
i Other DBs — -+ TrichDB
| = = — CryptoDB — - - GiardiaDB 4 16600
----- PiroplasmaDB =+ = AmoehaBd — = OrthoMCL
--------- MicrosporidiaDB o~
10000 -
] EuPathDB
12000 +—— (+ApiDB)
FungiDB
Other DBs
8000 +— |
1000 + 7 TriTrypDB
© ToxoDB
4000 +—
m PlasmoDB
100 0 -
O N > e A N %) \e) A
& N R S S S

20



MO ML B ’i
-PEuPathDB\J

Eukaryotic Pathogen Database Resources Js
http://EuPathDB.org

~National Institute of
Allergy and w

| Infectious Diseases
' wellcome

S CLiNEpiDB

BILLe MELINDA
(GATES foundation

Project Pls:

David Roos — UPENN

Jessie Kissinger — UGA

Christiane Hertz-Fowler - Liverpool

Thank.you to the data providers, pAFticipat
community for their feedback

Our goal: enabling end users in the lab, field & clinic

to make effective and appropriate use of large-scale datasets,
expediting discovery research and translational application by
making data FAIR
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