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Background

J Japan has a long history of research for diagnosis of “rare
and intractable diseases” (called “Nan-Byo”)

O The Ministry of Health, Labour and Welfare of Japan (MHLW)
designated 330 diseases as Nan-Byo

O MHLW made MHLW Guidelines (330 documents) for
diagnosis of Nan-Byo

O MHLW supports Nan-Byo patients with medical expenses

There are many undiagnosed pati:ents

Source: Adachi, Takeya, et al. "Japan’s initiative on rare and undiagnosed diseases (IRUD): towards an end to the diagnostic odyssey."

European Journal of Human Genetics 25.9 (2017): 1025.




For undiagnosed patients
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Disease-phenotype associations are important for this process



Challenge
J But...

() Manually curated databases like Orphanet
inherently have a limited coverage

¥

For example, only 1/3 of rare diseases in Orphanet
are associated with phenotypes

6,000 Diseases (Orphanet)

Moyamoya syndrome Tyrosinemia type 2 Truncus arteriosus
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Prospective solution

1 Text mining-based approach is effective to improve

the coverage of disease-phenotype associations

O To automatically extract the associations from
more than one million case reports in PubMed

$

As a result, 2/3 of rare diseases in Orphanet are
associated with phenotypes

6,000 Diseases (Orphanet)

Moyamoya syndrome Tyrosinemia type 2 Tyrosinemia type 3



PubCaseFinder

J A diagnosis support system for rare diseases

PubCaseFinder Home ~About APl

Query phenotype(s) -+ upload File (po Lisy:

’ HP:0004444 Spherocytosis HP:0001744 Splenomegaly HP:0001903 Anemia HP:0000952 Jaundice HP:0001297 Stroke HP:0002721 Immunodeficiency ‘

NarrOW down the diseases + Upload File (Entrez Gene ID List) :

I n pUt p h e n Otype ‘ ENT:286 ANK1 (SPH1) ENT:2038 EPB42 (MGC116735 | MGC116737 | PA) ENT:6521 SLC4A1 (CD233 | FR | RTA1A | SW | WR) ENT:6708 SPTA1 (EL2) ‘

HP:0000952 ¥ HP:0001744 2 . . .
— Clear Specify causative disease genes to
HP:0001878 ZM iR M

ioooiots me s narrow down candidate diseases

HP:0001890 BER&MBMERM Total: 5 1 (per page)
HP:0001891 #RZERM

Ho00ss05 MRS A ranked list of rare diseases

HP:0001937 /I EEHEE MM

Hp:000ie89 s based on phenotypic similarity g
HP:0001924 HFIRIEHM Similarity Disease Name
HP:0001935 /ARG M
HP:0001072 KERIER M 100.0% Hereditary Immunodeficiency Spherocytosis | Splenomegaly
HP:0001931 {E&EMRM spherocytosis

) (ORDO:822) ANK1 | EPB42 | SLC4A1 | SPTA1 | SPTB
HP:0004870 t@i&E MM
HP:0001897 EXRERM ICD-10(D58.0) OMIM (182900, 270970, 612653, 612690, 616649 )
HP:0001930 FHRIRFRMIRIEBM M deleti o ] ) T AT —— :
S B171% 8112 deeton
HP:0004840 {E& %M/ IRER M (ORD0:251066) ANK1

HP:0004804 SEXRIEFMER M

PubCases: A diagnosis assistant tool for rare diseases based on disease-phenotype associations
extracted from published case reports.,

T. Fujiwara; Y. Yamamoto; J.D. Kim; T. Takagi, ASHG2017
https://ep70.eventpilotadmin.com/web/page.php?page=IntHtmI&project=ASHG17&id=170121395

HP:0004861 MEAMAIRIER M




Goal (in this hackathon)

1 For getting more accurate disease-phenotype associations

() Extracting disease-phenotype associations from MHLW
Guidelines that include diagnostic criteria for Nan-Byo
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Each team made each Guiieline

h p D *HP:0009808, ...
. -m @' : . Nan-Byo 330

330 research teams (composed of physicians) HP:0012632,...




Preliminary study

) To extract disease-phenotype associations from MHLW Guidelines
for 10 Nan-Byo using PubDictionaries and PubAnnotation

1. To upload HPO Japanese terms to PubDictionaries

HPO

fujitoyo Logout

PUB dICTIONARIES Dictionaries Find IDs Text Annotation Documenta

Japanese
P HPO-japanese-alpha-180ct2017 (10,444
L]

t ra n S I at I O n S creator |fujiwara@dbcls.rois.ac.jp
created at |2017-11-27 05:49:28 UTC A Japanese version of Human Phenotype
updated at|2017-11-28 05:09:13 UTC Ontology

Label == 1d =

"46, XYZE TOXMESNERR" HP:0008730 2
"FYRTRI Y NRIREBE X, BOLHEE" HP:0004746
"EfEE, BRERTTE" HP:0004529
"EXER, BREHR" HP:0002050
"ERREE, SAFI " HP:0002411
"3# calcitriol (1,25-dihydroxycholecalciferol ){&f&" HP:0012052 gm0
"1f5&1,25-dihydroxy % = > D3&m" HP:0003152 \
"RIBRS (B, DA, BE)" HP:0002476 N
"EAAYINT, ESYIKT ()" HP:0001868 |
"BRYINT, BCHIRT" HP:0001218 e
"SR E & DMIRRREE, Bt HP:0008723 - r 2
UNE, 1E HP:0011266 Q|
NE, 28" HP:0008569 N
"INE, 3EE" HP:0011267
"HRREFE, B HP:0008668

> Last »




Preliminary study

2. To upload 330 documents to PubAnnotation

3. To get dictionary-based text annotation using a REST
service of PubDictionaries

MHLW guideline documents

.

P English H#AS Toyofumi Fujiwara logout
.
PUb Annofohon REPOSITORY SEARCH ANNOTATORS EDITORS NEWS DOCUMENTATION

> top > projects > Nanbyo-330-20171127 > docs > @Toyofumi Fujiwara:00001

I @Toyofumi Fujiwara:00001 (JSONJTXT delete

1 EREREMEATEHRAE
O #=

1. #IE
EERABECRAEY D, BEMTAED -1 -0VKETHD. UROFHHETRUHER. RREZEERE U, QIHEARREBEDT > RO S ASESH

TEHERN, FEERMERCESHTD. HHETOREGEE30~60MET. MBIERETETHSD. ERRHMZ Spinal and Bulbar Muscular Atrophy
(SBMA) T#3h'. Kennedy disease & EMIFIENS.

2. RE
XREARPBIMEDCAIBY 3. 7> ROSVREREETE 1 TUYRICHBCAGDERDEUL,. 3BULICREIERU TS EAREDRETHS (EXTE

36BLF) o CAGDHRDIR UK EFIELF#R < OISR : 5NB. BHNLESN, HEREORE - ERICE<ESLTVBEEIENTNS.

Select a part of text above to get its span-url.

' Annnotations delete al

® Denotations: 32

® Relations: 0

® Modifications: 0
( i ion /

Choose a predefined annotator [IEEEEEEN

... o, specify one URL http://pubdictionaries.org/text_annotatior

a0 os
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HP:0002380
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HP:0!
EH -1 —OV#EREHS5NEN, FEORECHREN, HHETORECKTIZEN

HP:00020
HP:00028
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LEEEES. B TREMETHS

HP:0011947
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Preliminary study

4. To manually correct dictionary-based text annotation

(using TextAE, http://textae.pubannotation.org)

5. To collect a set of phenotype-associations for a Nan-Byo
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Corresponding HPO

Original text

Automatic Label Label
annotation (Japanese) (English)
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AhZENE

& .
X : HP:0001324 * HEED Muscle
. . weakness
E . Skeletal
O " HP:0003202 = FRZEHE muscle
. E atrophy
O i HP.0001337 =  iRE§ Tremor
O = HP:0002015 : HETEE Dysphagia
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Preliminary result

) For example;

“moyamoya disease”-phenotype associations

) Orphanet (by manual curation)

# 5 HPO terms Highly reliable

) Published case reports (by automatic annotation)

# 129 HPO terms—<
) MHLW Guideline (by automatic annotation and

manual correction)

) 21 HPO terms —aalcVACUELI(E
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Summary & Plan in this hackathon

_ Summary

) Extracting disease-phenotype associations from MHLW
Guidelines that include diagnostic criteria for Nan-Byo

» PubAnnotation and PubDictionaries facilitated getting
automatic annotation and manual correction by experts

J Plan

() The performance of automatic annotation can be
improved by adding the newly identified terms to
PubDictionaries
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