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Agenda

* Mesterségesintelligencia az orvosbioldgiaban és a klinikumban
A ,Computational biomedicine” (ComBine) labor bemutatasa
* Javasolt témak és kapcsolodo kurzusok



Klinikai dontéstamogato rendszerek
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Mesterséges intelligencia az
egeszséglgyi adatelemzésben
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e Petefészekrak nem-invaziv diagnosztikaja

— International Ovarian Tumor Analysis (IOTA, Dirk Timmerman)
P. Antal, G. Fannes, D. Timmerman, Y. Moreau, B. De Moor: Bayesian Applications of
Belief Networks and Multilayer Perceptrons for Ovarian Tumor Classification with
Rejection, Artificial Intelligence in Medicine, vol. 29, pp 39-60, 2003
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Antal, P., Fannes, G., Timmerman, D., Moreau, Y. and De Moor, B., 2004. Using
literature and data to learn Bayesian networks as clinical models of ovarian tumors.
Artificial Intelligence in medicine, 30(3), pp.257-281.



Az adatelemzeés teljes ciklusa
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Dontési haldzatok
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Betegségek halozata

tasticular
' 4 I cancer
arge bowel yidnay/renal
| colon
can:ecl:ﬁ?:l::‘och cell cancer cancer/sigmoid
bladdaFcancer, . o
ulcerative colitis }
ncreatitis non-hodgkins spontaneous
nen-melanoma £2 ankylosipiney lymphoma pneumathorax/rec@atemmyelitis
skin cancer ol Spo ureter und
atml flbnllmon iritis glaucoma " ‘hea Imana S
frok TN iy ddefd T . testicle
I';rcahnas:n .5 dbbet P ar sm"whsglu ;-I- dfosi inal JE Iihlh.lre ibia
i t arculosi !SE} . fract ?St'x
attack (tia) duq: hoedema o nrcondosvs i Betdchment Imsriular o ?’ acturo gk

Siiad-ulcar hqi;obactar livarjbiliarylpancreas  problems {not of femur

rodedBlulcer polymyalgia® wmqmmg?{, : "'°"""_’ abdsimal T’“‘“’““'“‘mmm AW pepatitis
. rheu . U ripheral ~septicaemia ’WIltblnot rletur; ﬁneella
|rreg\:,lartheart recla onthit 5 Z -\nem@uumdapsy sef erbling on 1\99
¢ e - ~r TS brnnc ~ to ulcerative
h rd ~ hypertrop dise ase -per| T
e P 5 s S /
nyﬁfm :I’;‘;:'e oasophagitis/barretts cau tan/a 2 2 -"‘?‘Wpso ladney dme:se». e P (&
essentnal“wph"""’ ) QM‘ BN I e ﬂem;m nolecystitis gﬁk'ﬂ &neunfathoth :
swt/ hypertension °“"‘k8r?‘%' d"“h’ Ry im%ﬁ‘"‘?"mwm’;mbs carcinoma
supravantricular rh toi pr A g T g ) !
tachycardia arthritis Mg O 2 1 “anaemmia } maliria
% MACUIAr i beo e cmar % Jﬁ"{d'”mef rhtumuﬁe;fw-r m""m' h"“" . ok hiue upper
da%ensramrﬂpmw Qs rolapsed . :
mdlguﬂon . ;: ” v
utennelemd =
cancer 2 S
bnp et Ifg
lichaniplanus s ﬂ,!'ﬂnou‘e uclenw

memere s rayna ud': \“‘*‘

hymnhyroldls.thwmw : i
p-rn-ehu«nﬁxymmms‘l ""XO;‘BQ‘ £
anaemia RO, o

synd rome[sui
gestational.
hypertensionlpr@eé

%flwu jular

depressloo

pmmgﬁ_‘ ﬁqu‘?"ghplc @ _°$Memlmju

ovares/po tic mcontme cervical
ovrﬂiyncys e 5 ra-epithelial
lasia (cin)
’y"d;:mrzld urn’umbrea own ! : cancercus’
probly.i {not "'b"ﬂ’t e infertliticnejacne mlte cells cervix
cancer] de %ﬁﬂam"‘h roadefRFAle i nyvuegris
P ysmenorrhea

Marx, P., Antal, P., Bolgar, B., Bagdy, G., Deakin, B., & Juhasz, G. (2017). Comorbiditiesin the diseasome are more apparent than
real: What Bayesian filtering reveals about the comorbidities of depression. PLoS computational biology, 13(6), e1005487.



Asszociacioktol oksagi relacidkig

Marx, P., Antal, P., Bolgar, B., Bagdy, G., Deakin, B., & Juhasz, G. (2017). Comorbidities
in thgebcrllse9§££ne are more apparent than real: What Bayesian filtering reveals about the
comorbidities of depression. PLoS computational biology, 13(6), e1005487.
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Linking Open Data cloud diagram 2017, by Andrejs Abele, John P. McCrae, Paul
Buitelaar, Anja Jentzsch and Richard Cyganiak. http://lod-cloud.net/ 10
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Adam Arany, Bence Bolgéar, Balazs Balogh, Peter Antal, Péter Matyus: Multi-Aspect Candidates for
Repositioning: Data Fusion Methods Using Heterogeneous Information Sources, Current Medicinal Chemistry,
2013,20(1):95-107

Bence Bolgar, Adam Arany, Gergely Temesi, Balazs Balogh, Péter Antal, Péter Matyus Drug repositioning
for treatment of movement disorders: from serendipity to rational discovery strategies, Current topics in medicinal
chemistry, 2013;13(18):2337-63

G. Temesi, B Bolgar, A. Arany, C. Szalai, P. Antal, P. Matyus: Early repositioning through Compound Set
Enrichment Analvsis: A knowledae recvcling strateav. Future Medicinal Chemistrv. 6(5):563-75.2014



Ujgeneracids szekvenalas

* Piroszekvenalas

Félvezetd alapu szekvenalas
* Nanotechnoldgia alapu szekvenalas

* Biotechnolodgiai alapu szekvenalas

lllumina HiSeq X Ten Sequencer: az 1. 1000$ genom Oxford Nanopore Minlon

« Hossz: 100-200, fedés: x10  Hossz: 1000-2000, fedés: «
« Reagens: 797% « Reagens: 0
« Mintael6készités: 55%-65% « Mintael6készités: ?

Amortizacio: 137% mintanként « Amortizacio: ???
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Tovabbi temak a tanszekrol

* Képfeldolgozas
* Viselhetd elektronikai eszk6zdk és okos kornyezet



Mammographic Image Analysis
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Horvath, Gabor, et al. "Intelligent advisory system for screening
mammography.” Instrumentation and Measurement Technology
Conference, Proceedings of the 21st IEEE. Vol. 3., 2004

15



AAL: Ambient Assisted Living

e Goal: Maintaining or improving quality of life
* Target group

— People with physical or mental sicknesses
— People with disabilities
— Aged people
— Home fitness

* Target group is growing...

Pataki B, Hanak P, Csukly G, Surpassing Entertainment with Computer Games: Online Tools for Early Warnings of
Mild Cognitive Impairment, In: Information and Communication Technologies for Ageing Well and e-Health: First
International Conference, ICT4A geingWell 2015., Lisbon, Portugal, May. 2015. Heidelberg; New

York: Springer, 2015. pp. 217-237.

Gyorke P, Pataki B, Energy Harvesting Wireless Sensors for Smart Home Applications
In: 2015 IEEE International Instrumentation and Measurement Technology Conference, 2MTC 2015. Pisa, ltaly,
May 2015., pp. 1757-1762.
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Javasolt témak és kurzusok

e Javasolt témak (ComBinelab)

Képfeldolgozas (CT, MR)

Viselhet6 okos eszkozok/kornyezetek adatfeldolgozdsa
SzOvegbanyaszati eszkdzok

Genetikai adatok mérése, elemzése, felhasznalasa
Gyogyszerkutatas gépi tanuldsi és neuralis halézatok
Orvosbiologiai adatok statisztikai elemzése

Klinikai dontéstamogatasi modellek

e Egészségligyimérnoki kozos targyak

Egészségligyiinformatika és biostatisztika VIMIM206

e Szabadon valaszthato targyak

Bioinformatika VIMIAV10

Antal Péter

antal@mit.bme.hu
http://bioinfo.mit.bme.hu/
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SE: Bioinformatika Tanszek

e 1) Gépitanulasos moddszerek alkalmazasa eml6tumoros
betegek varhato tulélésének kiszamitasahoz és a legjobb
gyogyszeres terapia kivalasztasahoz

e 2) Mesterséges intelligencia algoritmusok alkalmazasa
okosorakbol kinyert adatok alapjan készild korai
diagnosztikaban

e 3) Platform fejlesztése kovetkez6 generacios szekvenalasi
adatok alapjan torténé automatizalt betegdiagnosztikahoz

Hattér: R nyelv, GALAXY platform, Shiny keretrendszer, HTML

Prof. Dr. GyOrffy Balazs, Semmelweis Egyetem Bioinformatika Tanszék

http://www.semmelweis.hu/bioinformatika



https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.semmelweis.hu%2Fbioinformatika&data=04%7C01%7C%7C9d78b26c909b408afa1208d9e0325e0c%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637787329216892623%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=djD8FKvYcCaJsw4cyaBbm0zutEiuQvKuyFnjb9vj12Y%3D&reserved=0

