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300 Humangenetiker



Haben Sie eine Verdachtsdiagnose?



Prävalenz seltener Erkrankungen

...

60 100
Patienten pro 100.000 Individuen

Down SyndromMabry Syndrom



Diagnosequote bei syndromalen Erkrankungen?

NovaSeq von Illumina

… bis zu 60% bei Einsatz 
moderner Sequenziertechnologie

Brauchen wir aber immer ein Genom und 
einen Humangenetiker oder kann die 
geeignete Diagnostik auch durch andere 
Fachkollegen veranlasst werden?



Syndromale, globale Entwicklungsverzögerung

Gen-Panel



Ca. 10-20 Gene
darf jeder Arzt veranlassen

Exom = 20.000 Gene
Indikationsstellung an Zentren für seltene Erkrankungen



Auch bei sehr seltenen Syndromen
Kann die bildgestützte Differentialdiagnostik 
ähnlich gut funktionieren wie bei häufigeren



Wie könnte es funktionieren?

Ein Humangenetiker hilft 100 Kollegen bei der Auswahl des geeigneten Tests, z.B. des 25 kb Gen-Panels

V.a. Down Syndrom
=> Chromosomenanalyse

V.a. Mabry Syndrom
 GPI Anker Gen-Panel:
 PIGV, PGAP3, etc.



• Relativ kleine Datensätze

• Große Variabilität

• Unbekannte Anzahl an 

Erkrankungen
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Technische Herausforderung bei der Bildanalyse



Types of Face Recognition

Intra-Person Intra-Syndrome



Knowledge transfer: 
Initiales Training auf Porträts der Allgemeinbevölkerung

Face Recognition Tasks
Celebrities Database



DeepGestalt

>90%
TOP-10 Accuracy*



15

Live Demonstration

https://app.face2gene.com/


Multiclass Classification Problems

Problem

...

Deep Convolutional Neural Network

...
Input  - hidden layers - output



...
Input  - hidden layers - output

...

Deep Convolutional Neural Network

Accuracy

ACC=
TP +  TN

TP+FP+FN+TN



Accuracy

ACC=
2  + 4 + 3
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Multiclass Classification Problem: DeepGestalt

...
Input  - hidden layers - output

...

Syndrome

Coffin Siris

Mabry

Noonan

Clinical Face Phenotype Space (CFPS)



DeepGestalt.                     287                    30,000            10-Fold Cross-Validation 90 % top-10-accuracy

First tool for real world decision support in syndromology

Gurovich, et al. 
Nature Medicine
NMED-NT89677D



Exome as gold standard also for pt. with dysmorphism



Multiclass Classification Problem:    DeepGestalt

...
Input  - hidden layers - output

...

Syndrome

Coffin Siris

Mabry

Noonan

Clinical Face Phenotype Space (CFPS)



Multiclass Classification Problem:   PEDIA

...
Input  - hidden layers - output

...

Syndrome

ARID1B

PIGV

PTPN11

Gene
Mutation

Photos + Features + Exome

Clinical Face Phenotype Space (CFPS)



A case from DeepGestalt/PEDIA cohort with Coffin Siris

Gestalt Rank 15

...



A case from DeepGestalt/PEDIA cohort with Coffin Siris

With phenotypic and Molecular information combined (PEDIA), the disease causing mutation
NM_020732.3:c.2228C>T, p.Pro743Leu in ARID1B is readily identified



Prioritization of Exome Data by Image Analysis: 
PEDIA workflow



Patient Card

PhotoSymptoms

Facial hypertrichosis,
Muscular hypotonia,
Thick lower lip vermilion,
Thick eyebrow,
…

Disease-causing
mutation

NM 033419.3:
c.402G>A

10-fold 
cross

validation
split

n>1000

Prioritization of Exome Data by Image Analysis: 
PEDIA cohort



Clinical
Phenotypic
Information

PEDIA = Prioritization of Exome Data by Image Analysis

Feature
Match

Gene
Match

Patient’s
Features

Patient’s
Exome

Molecular
Genetic

Information

Diagnosis?



PEDIA = Prioritization of Exome Data by Image Analysis

Clinical
Phenotypic
Information

Feature
Match

Gene
Match

Patient’s
Features

Patient’s
Exome

Diagnosis!

Molecular
Genetic

Information

Gestalt
Match

Patient’s
Photo

Biometric
Information



PEDIA Approach for the Lab
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Increase diagnostic yield by
quantifying phenotype information

(PP4 in ACMG guidelines*):

“Patient’s phenotype or family history
is highly specific for

a disease with a single genetic etiology“

* Sue Richards, Standards and Guidelines for the Interpretation of Sequence Variants, Genet Med. 2015





PEDIA Approach for the Lab
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Reach the same diagnostic yield in 
less time by automatizing the transfer
of NGP data by the Face2Gene Lab API

* Sue Richards, ... , Hedi Rehm, Standards and Guidelines for the Interpretation of Sequence Variants, Genet Med. 2015
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Top 10

PEDIA

Top 1

PEDIA Approach for the Lab

Accuracy rates: 
the proportion of cases in which the
correct disease gene is listed at the
first position (top 1) or amonst the

first ten genes (top 10 accuracy)
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PEDIA Approach for the Lab

The value that DeepGestalt adds to
any existing bioinformatics workflow

can also be measured by the AUC.

Area Under the Curve



PEDIA 

Feature+CADD

CADD

DeepGestalt

scoring approach: 



Thank you!
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DeepGestalt

PEDIA

GestaltMatcher

Was ist NGP?
Wie kann ich schwere Fälle schneller knacken?

Was mach ich mit den ungelösten?


