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Time after admission to the intensive care unit, hours

MIMIC-III, a freely accessible critical care database 2
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Pregnancies Glucose BloodPressure SkinThickness Insulin DiabetesPedigreeFunction Age Outcome
6 148 72 35 0 33.6 0.627 50 1

1 85 66 29 0 26.6 0.351 31 0

8 183 64 0 0 233 0672 32 1

1 89 66 23 94 28.1 0.167 21 0

0 137 40 35 168 43.1 2288 33 1

5 116 74 0 0 256 0.201 30 0

3 78 50 32 88 31.0 0.248 26 1

10 115 0 0 0 353 0134 29 0

2 197 70 45 543 30.5 0.158 53 1

8 125 96 0.232 1

Pima Indiansd)*ﬁ%krﬁrv/ﬂﬂ T — Xty I\
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Automated Machine Learning : FEEDRNZ BEML L T N5 EHEA
« Amazon SageMaker « Microsoft/Automated ML
Autopilot « Sony/Prediction One

« Google Cloud: AutoML . H20 Driverless AT

(Tables) . Data robot
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Automated Machine Learning

Pima Indians DHEFRIFRE TR 7T — Xt v M T BHER (by PyCaret)
AR

-5

N
/

B

Model
Ridge Classifier

Linear Discriminant Analysis

Logistic Regression

CatBoost Classifier

Light Gradient Boosting
Machine

Random Forest Classifier
Gradient Boosting Classifier
Extra Trees Classifier

Ada Boost Classifier

Extreme Gradient Boosting
K Neighbors Classifier

Decision Tree Classifier

Quadratic Discriminant
Analysis

Naive Bayes

SVM - Linear Kernel

, A

Accuracy  AUC Recall Prec. F1
0.757900  0.000000 0.512900 0.719200 0.594600
0.756100  0.800900 0.507600 0.716900 0.589900
0.743000  0.796000 0.508500 0.680600 0.578000
0.731900  0.795600 0.518700 0.655300 0.573100
0.726400  0.774500 0.557300 0.622800 0.584900
0.726300  0.745600 0.449100 0.662900 0.532900
0.717000  0.778000 0.512900 0.620300 0.555500
0.717000  0.773000 0.464900 0.633200 0.531000
0.715300  0.774300 0.504100 0.610000 0.546200
0.707700  0.772700 0.508200 0.598800 0.544600
0.694800  0.721300 0.514000 0.574500 0.536400
0.694800  0.669400 0.584500 0.560200 0.568700
0.651800  0.000000 0.000000 0.000000 0.000000
0.647900  0.692600 0.089800 0.448100 0.144900
0.588500  0.000000 0.426300 0.442300 0.372500

g%;‘gﬁziéf%ﬂr_: http://small-island.work/
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Pregnancies Glucose BloodPressure SkinThickness Insulin

0 6 148 7 = 0
1 1 85 66 29 0
2 8 183 64 0 0
3 ! 89 66 23 94
BERDY TN (BE) =& OEHE (by SHAP)
htgher = Iower

BMI DiabetesPedigreeFunction

33.6

26.6

7L

28.1

AN A

ase vaiue
-1.051

0.627

0.351

0.672

0.167

lalalsls]

Age QOutcome

50 1
31 0
B2 1
21 0

el ]

0.0487
‘

>)-___-I(( |

BloodPressure = 86 D‘tabe{esPedlgreeFuncnon 0.695 Glucose = 102 SkinThickness = 17 | Age =27 | Insulin = 105

BMI =29.3
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(XAI: Explainable AI EWDSEEEH D)

« Partial Dependence Plots [Friedman+ 2001]

« M-Plots & ALE [Apley+ 2016]

« Individual Conditional Expectation [Goldstein+ 2017]
« Permutation feature importance [Altmann+ 2010]

« Global surrogate

« Local surrogate: LIME [Ribeiro+ 2016]

« SHAP [Lundberg+ 2017]

« Gradient-based methods

« Attention

« Graph-base: GNNExplainer [Ying+ 2019]

#EER  http://small-island.work/ 9
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PREDICT(Prediction of ICT-Home Blood Pressure Variability) S'Zi’;] E’\J fé:_[ﬂlE GBRTTEE)  mmHgM L
study conducted by Jichi Medical University in Japan _ ﬁ';- j:b = SRE=T [1] SBP: 140 / DBP:90
‘\-F 6 B mmHgil_E
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| ]: H. Koshimizu, R. Kojima, K. Kario, Y. Okuno:

Prediction of blood pressure variability using deep
neural networks.

In International Journal of Medical
\ Informatics, Vol. 136 pp. 104067, 2020.
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[2] Rothwell PM et al., Limitations of the usual blood-pressure hypothesis and importance of variability, instability, and episodic hypertension. Lancet.2010;375:938-

- Umemura et al., ChapZ, The Japanese Society of Hypertension Guidelines for the Management of Hypertension, , 42, pp.1248-128T1, 20109.
42,
[3] Kuriya M et al., Day-by-day variability of blood pressure and heart rate at home as a novel predictor of prognosis: the Ohasama study. Hypertension, 52(6):1045-59,2008
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FEE2 (O U CGRRZEFE 5mmHg LA BE 626 1407  0.68 0.42
4EfIE Ty 6.65 16.51 0.67 0.37
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Guney, Emre, et al. "Network-based in silico drug efficacy
screening." Nature communications 7 (2016): 10331.
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A 7Y AT ZMET T 7 - Med2RDF

‘mEerd; { http://med2rdf.org/
u

M. Kamada, T. Katayama, S. Kawashima, R. Kojima, M. Nakatsui, Y. Okuno:

Construction of Knowledge-base for Clinical Interpretation of Genomic Variants.Semantic Web
!
’ P r 0 Applications and Tools for the Life Sciences (SWATALS), 2017.
AN \ =<t N — ~ S~
IR Ve, ; N> Y Y Ll Category | DB | Information
Pathogenicity of ClinVar Pathogenicity of variant

_/[A\E:ﬁ D B variant

COSMIC  Impact of variants in human cancer

CIViC Variants with published clinical
evidence for cancer

E E Frequency in dbSNP Genetic variation with MAF

population
dbVar Large scale genomic variation
; ; ExAC Allel frequency in epoch population
Va ri ant Dru g Effect' of va ria)nt on  dbNSFP Eftfiﬁcsrcrz;e;cgr;d&c:on by 21
protein function
“Tar get ~ A
Drug interaction DGldb Gene-drug interaction

Molecular HINT Protein- protein interaction from

u / A ietesciian interactome resources

INstruct 3D-protein interaction with structure

BROT —ZR—ABE T 77 L THERNICEDAZ EATE S
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PyTorch Geometric CGraph Neural Network

(GNN) AF3
https://cpp-learning.com/pytorch-
geometric/

CHELDT7AJVEETLRNINTE L

J37=a=F0L%v AR

https.//www.slideshare.net/ryosuke-kojima/ss-179423718

i BEE&ER L http://small-island.work/ 19


https://www.slideshare.net/ryosuke-kojima/ss-179423718
https://cpp-learning.com/pytorch-geometric/

A 7Y AT ZMET T 7 - Med2RDF

‘Mﬁdzr“ n{ http://med2rdf.org/
B o ;e

M. Kamada, T. Katayama, S. Kawashima, R. Kojima, M. Nakatsui, Y. Okuno:
Construction of Knowledge-base for Clinical Interpretation of Genomic Variants.Semantic Web
Applications and Tools for the Life Sciences (SWATA4LS), 2017.
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http://med2rdf.org/

KGCN: Graph Convolutional Network tools for life science

Github: https://github.com/clinfo/kGCN
57 Za—JIxy NT—0RB7477Y

WRATBAN T 7722 —F)brxy b7 =020 REFE MR

cxBiELI-Y—ILEE

N
He

GUI ATURSAY TadS3V 5
@
. Open for Innovation _h .A
User interface: KNIME Command-line Jjupyter
tools g’
Algorithms
Graph Convolution Hyper parameter
Multi-task/multi-modal optimization
model support Visualization
Utility (CV, Feature extraction)
N CUDA GPU
Back-end: *® lensor & acceleration

docker

HFHEE R http://small-island.work/
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https://github.com/clinfo/kGCN

[T > 32— 1x—X1/3]KNIME 1 > &2 —TJ 1x—2X

Ty I HEBETORITHIET, 777 4 HIVICHLIE A SER AT EE

RIALIE R 53 Fa - AJR{LERs

A *0: KNIME_project &3
CSV Reader

&, »

e Python Learner
LabelR eader SR
Python Script (1=>1) Python Script (2=*1) N\

e
GCN(Learner) Python Script (1=1)
@ [ ] Python View
AtomFeatureExtractor GCNDatasetBuilder Train/Test Python Predictor >

> " =
>

SDF Reader Python Script (2=1) 71_ ° "n'

MultitaskScore
L] MultitaskScoreView

T
S0t
. e GCN(Predictor)
INPUT Python Script (1=1) GraphDataBuilder Python Predictor Python View

o
L e

L
GraphExtractor GCN(Visualizer) GraphViewer

M . =
-
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config7 7 A ILICEREZEWLT, kgcna v > KT
W% —1ETEITTZE S

BARRYICIE
8
S kgcen train --config config.json

TRl
S kgen predict --config config.json

JOZRNVT—=23 >0 %R1T
S kgen train_cv --config config.json
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[1 > 2 —7 £ —2X3/3] Jupyter notebook

HARBICIE

Pip (Pythonoi@#mnm/ <y r—Iv—L) TA v X b —JLAJEE,
google colaboratory’x &h w THF R EE

https://colab.research.google.com/drive/1E9sCWQKWSs2BO i zAudne-
8nJQigYYLI

& kGCN_linkpred.ipynb

CEFTFE I N - ]
IrAIL EBE TR BA S2HL Y- ANLT

+3J—F + FFERA o4 7 RE ~

vVeoeB /W i

/tmp/pip-req-build-Sasc2_i_
o/l /tmo/p

Li KGCN.git /tmo/pip-rea-build-8asc2_i_

0-cp36-none-any.wh| size=54024 sha266=27b7bb260782686f878709905360fbf5d1301b8410268d702%a18bd8ada8563
I-cache-067yrpf4/whee|s/06/46/ea/77d5Fa3130104695b6ad4d696d46726dabab3f472d227bFE87

957 =1ERK
Za—JILRY NI DEEEEE
ANT—2ICEATBHEE . dict TIEE
FBICEATBHE : dictTIEE

28 fit()

XA : pred()
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IO EEE DR ¢ TRIBRE O AR

FANTX U CEDATFHEN DV TWLDIHER]RIET D3
GNNIZXT L T

« Partial Dependence Plots [Friedman+ 2001] D F TR

- M-Plots & ALE [Apley+ 2016] ESEr-3AN0

« Individual Conditional Expectation [Goldstein+ 2017]

« Permutation feature importance [Altmann+ 2010]

« Global surrogate GNNOH O4F — k
+ Local surrogate: LIME [Ribeiro+ 2016] ETAHNBEHTRL
« SHAP [Lundberg+ 2017] (Tﬁﬁﬁj\ﬂﬁﬁf“%ﬂii\fﬁi }
« Gradient-based methods — 52D TGNNIZHER

e Attention % T—F T FvIKE ]
« Graph-base: GNNExplainer [Ying+ 2019] <{ GNNIZHF1 b, J

» 55Tt LTENREDES < (R0
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Integrate gradients (IG) (CKBRIfRILZER=

Original image Top label and score Integrated gradients

- ' v

Top label: reflex camera
Score: 0.993755

e —a1—ZJI)LRY ND—DD
— T IOF v ([CAKF LR

-

P ~
GCNZZTH5PDHRY b
_ —< 4k Sundararajan, Mukund, Ankur Taly, and Qigi Yan. "Axiomatic attribution for

A
- 0 (gﬁ}zﬁ_‘[ﬁb deep networks." Proceedings of the 34th ICML-Volume 70. JMLR. org, 2017.

SSJ rcoBloEmEsEras  AVEPDHFRIICIDHMNTNSD
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