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HU-Semesterprojekt 

 

Strategien zur Dekodierung 

des `Versuchszwecks´ 
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Gesetzlicher Auftrag und Konzeption 

TierSchG § 7a (2) Unerlässlichkeit eines Tierversuchs:  

„Es ist zu prüfen, ob der verfolgte Zweck nicht durch andere Methoden oder 

Verfahren erreicht werden kann.“ 

 

Unser Ziel: 

Entwicklung und Bereitstellung eines frei verfügbaren Online-Tools für die 

versuchszweckgenaue Recherche nach potentiellen Alternativmethoden zu 

einem vorgegebenen Tierversuch. 

 

 

 

Schritt 1: Suche nach wiss. Arbeiten mit identischem oder „ähnlichem“ 

Versuchszweck (= wiss. Fragestellung/Problemstellung in all ihren Details) 

 

Schritt 2: Suche nach potentiellen Alternativen in der Ergebnisliste von Schritt 1 
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Frage: Wie läßt sich der jeweilige `Versuchszweck´ 

dekodieren, mit Techniken die verallgemeinert werden 

können? 

Versuchszweck = wissenschaftliche Fragestellung/Problemstellung 
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Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

PMID_21494637 … mit Vorwissen … 

Versuchszweck: Entwicklung eines experimentellen Modells für 

 Parkinson; Wichtig! → „neuronal loss“ 
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Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal dominant 

familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 mutations represent 

the most common cause of PD with clinical and neurochemical features that are largely 

indistinguishable from idiopathic disease. Currently, transgenic mice expressing wild-type or 

disease-causing mutants of LRRK2 have failed to produce overt neurodegeneration, although 

abnormalities in nigrostriatal dopaminergic neurotransmission have been observed. Here, we 

describe the development and characterization of transgenic mice expressing human LRRK2 

bearing the familial PD mutations, R1441C and G2019S. Our study demonstrates that expression 

of G2019S mutant LRRK2 induces the degeneration of nigrostriatal pathway dopaminergic 

neurons in an age-dependent manner. In addition, we observe autophagic and mitochondrial 

abnormalities in the brains of aged G2019S LRRK2 mice and markedly reduced neurite 

complexity of cultured dopaminergic neurons. These new LRRK2 transgenic mice will provide 

important tools for understanding the mechanism(s) through which familial mutations precipitate 

neuronal degeneration and PD. 

 

PMID_21494637 ... ohne Vorwissen … 
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Frage: Wie kann man Übereinstimmungen im Versuchs-

zweck feststellen, wenn man diesen nicht versteht? 

 

→ Suche nach sprachlichen und strukturellen Mustern, 

die man vergleichen kann  
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Hypothese: 

„Es gibt semantische `Clues´, die Sätze einleiten, welche 

den Versuchszweck beschreiben!“ („Here we …“) 
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Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

PMID_21494637 
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„Here we“-Sätze sind in den ersten beiden neu-

generierten Testsets (2 x n=100) meist vorhanden (~95%) 

Here(in)(,) 

study(,) In 
the present 

this 

we 

We 

generated  

characterized 

created 

have performed 

discuss 

hypothesized 

undertook  

exploited  

demonstrated 

found 

investigated 

report 

constructed 

developed 

reveal 

decided 

examined 

… 

… 

Beispiel-Syntax: 
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Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

„Here we“-Sätze lassen sich für „Zoning“ einsetzen 

= Einleitung, Stand der Forschung, Problemstellung = Ausblick 



HU/BfR-Semesterprojekt_1.12.2017 Seite 11 

Hypothese: 

„Es gibt in großen Bereichen der tierexperimentellen 

biomedizinischen Forschung überhaupt nur eine 

begrenzte Zahl von `Muster-Versuchszwecken´!“ (n ≤ 10) 
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Für welchen Bereich der Forschung gilt die Hypothese? 

Quelle: AnimalTestInfo; 

 „Zu erwartender Nutzen des Versuchsvorhabens“ 

• Auswertung der NTPs : ~ 80% der genehmigten TV-Vorhaben lassen 

einen Nutzen im humanmedizinischen Bereich erwarten 

 

• Hypothese soll für den Bereich der tierexperimentellen biomedizinischen 

Forschung gelten, die auf Therapien für Krankheiten abzielt! 
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Bisherige Ergebnisse: 4 unterscheidbare `Baupläne´ 

• `Model development´ 

 

• `Pathomechanism´ (incl. Targetidentification/-characterisation) 

 

• `Efficacy-MoA´ ( incl. Targetvalidation, Targetinibition/-knockout) 

 

• `Adverse Effects-MoA´ 

 

 

MoA = `Mechanism of Action´, `Mode of Action´ 
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Hypothese: 

„Die betrachteten Versuchszwecke sind in einer 

biomedizinischen Ontologie `repräsentiert´. Durch 

Abstraktion lassen sich allgemeingültige sprachliche 

Muster finden.“ 
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Ontologie: ein Netzwerk von semantischen `Konzepten´ 

und `Typen´ 

Ontologie 
Auguste Rodin [Bildhauer] 

Das Höllentor [Skulptur] 

Musée Rodin [Museum] 

 

 

Vincent van Gogh [Maler] 

Sternennacht [Bild] 

Musée d’Orsay [Museum] 

Ein Bildhauer `aktiviert´ 

das grüne Netzwerk, ein 

Maler `aktiviert´ das rote 

Netzwerk. 

Es gibt allgemeine 

Oberbegriffe, die für 

beide stehen. 
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Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

PMID_21494637 
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Vom `Abstrakt-Wording´ zu den `Konzepten´ und `Typen´ 



HU/BfR-Semesterprojekt_1.12.2017 Seite 18 

Vom `Abstrakt-Wording´ zu den `Konzepten´ und `Typen´ 
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1. Model development [Intellectual product] 

2. Parkinson‘s Disease [Disease or Syndrome] 

3. PARKINSON DISEASE 8, AUTOSOMAL 

DOMINANT [Disease or Syndrome] 

4. LRRK2, GLY2019SER [Gene or Genome] 

5. LRRK2, ARG1441CYS [Gene or Genome] 

6. Neuropathology shows neuronal 

degeneration [Finding] 

7. Neuronal loss in the substantia nigra 

[Finding] 

8. Loss of dopaminergic neurons in the 

substantia nigra [Finding] 

9. Age-dependent penetrance [Finding] 

Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

Vom `Abstrakt-Wording´ zu den `Konzepten´ und `Typen´ 

UMLS: Unified Medical Language System 
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Modell der Kodierung des `Versuchszwecks´ 

Muster 
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Kodierung von PMID_21494637 
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1. Model development [Intellectual product] 

2. Parkinson‘s Disease [Disease or Syndrome] 

3. PARKINSON DISEASE 8, AUTOSOMAL 

DOMINANT [Disease or Syndrome] 

4. LRRK2, GLY2019SER [Gene or Genome] 

5. LRRK2, ARG1441CYS [Gene or Genome] 

6. Neuropathology shows neuronal 

degeneration [Finding] 

7. Neuronal loss in the substantia nigra 

[Finding] 

8. Loss of dopaminergic neurons in the 

substantia nigra [Finding] 

9. Age-dependent penetrance [Finding] 

Dopaminergic neuronal loss, reduced neurite complexity and autophagic abnormalities in 

transgenic mice expressing G2019S mutant LRRK2. 

 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene cause late-onset, autosomal 

dominant familial Parkinson's disease (PD) and also contribute to idiopathic PD. LRRK2 

mutations represent the most common cause of PD with clinical and neurochemical features 

that are largely indistinguishable from idiopathic disease. Currently, transgenic mice 

expressing wild-type or disease-causing mutants of LRRK2 have failed to produce overt 

neurodegeneration, although abnormalities in nigrostriatal dopaminergic neurotransmission 

have been observed. Here, we describe the development and characterization of 

transgenic mice expressing human LRRK2 bearing the familial PD mutations, R1441C 

and G2019S. Our study demonstrates that expression of G2019S mutant LRRK2 

induces the degeneration of nigrostriatal pathway dopaminergic neurons in an age-

dependent manner. In addition, we observe autophagic and mitochondrial abnormalities in 

the brains of aged G2019S LRRK2 mice and markedly reduced neurite complexity of cultured 

dopaminergic neurons. These new LRRK2 transgenic mice will provide important tools for 

understanding the mechanism(s) through which familial mutations precipitate neuronal 

degeneration and PD. 

Vom `Abstrakt-Wording´ zu den `Konzepten´ und `Typen´ 

UMLS: Unified Medical Language System 

…autophagic … [cell function] 
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Hypothese: 

„In den Literatur-Zitaten, die einem individuellen 

AnimAltZEBET-Methodenportrait zugeordnet sind, wird 

ein gleicher (oder ähnlicher) Versuchszweck beschrieben. 

Dieser Versuchszweck wird durch ein sprachliches Muster 

repräsentiert, welches häufig in diesen Zitaten vorkommt.“ 

 

Ziel: Automatische Extraktion sprachlicher Muster des 

Versuchszwecks durch „Unsupervised Learning“ 
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AnimAlt-ZEBET Datenbank (~150 Berichte): 
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AnimAlt-ZEBET Datenbank: 
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AnimAlt-ZEBET Datenbank: 
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Beispiel für „Muster“, die häufig in vielen Zitaten 

vorkommen: 

3R 

TV 



HU/BfR-Semesterprojekt_1.12.2017 Seite 28 

Beispiel für „Muster“, die häufig in vielen Publikationen 

vorkommen: 
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Machine learning: 

„Supervised approaches use manually labelled training and 

test data. “ 

 

 

 

 

„Unsupervised approaches do not need any annotated data 

for training.“ 

 

 

 

„[…] distant supervision or self-supervised learning 

approaches. The idea is to exploit large knowledge bases […] 

to automatically label […] text and use the annotated text to 

extract features and train a classifier. “ 

Definitionen von Augenstein et al. (http://www.semantic-web-journal.net/system/files/swj742.pdf) 

http://www.semantic-web-journal.net/system/files/swj742.pdf
http://www.semantic-web-journal.net/system/files/swj742.pdf
http://www.semantic-web-journal.net/system/files/swj742.pdf
http://www.semantic-web-journal.net/system/files/swj742.pdf
http://www.semantic-web-journal.net/system/files/swj742.pdf
http://www.semantic-web-journal.net/system/files/swj742.pdf
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Der „Frequent Pattern Mining“ Algorithmus für Data Mining: 

Seq 1: [C, A, A, B, C] 

Seq 2: [A, B, C, B] 

Seq 3: [C, A, B, C] 

Seq 4: [A, B, B, C, A] 

4:[A, B, C] 

3:[C, B] 

2:[A, A] 

2:[A, B, B] 

2:[C, A, B, C] 

3:[C, A] 
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„Frequent Pattern Mining“ für biomedizinisches Textmining: 

(Source: https://jbiomedsem.biomedcentral.com/articles/10.1186/s13326-015-0023-3) 
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Der „Frequent Pattern Mining“ Algorithmus für Textmining: 

Seq 1: [Neural, mechanisms, spatial, selective, attention, in, areas, V2, V4, macaque, visual cortex] 

Seq 2: [the, very, weak, inconsistent, areas, only, one, two, stimuli, receptive field] 

Seq 3: [size, effect, attention, reduced, the, ignored, stimuli, presented, simultaneously] 

Seq 4: [Spontaneous, firing rates, according to, within the, attended] 

…. 

3:[PI, P2, actomyosin] 

3:[loss, of, neurons] 

3:[fndg, fndg, fndg] 

3:[inpr, bpoc, celc] 

(Muster von Wörter) 

(Muster von Typen) 
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„Named-entity recognition“ mit MetaMap: 

(Powered by MetaMap; 

Visualization by TextAE) 
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Welches sind die häufigen Muster in AnimAlt-ZEBET? 

. 

. 

. 

.  
150  

Berichte 

. 

. 

. 

. 

. 

. 

. 

.  
n 

Muster 

. 

. 

. 

. 

Frequent 

Pattern 

Mining 

k häufige Muster 

(k << n ) 
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[minCitations = 0; minFrequency = 10] 

10[resa, fndg, lbtr] 

11[fndg, resa, resa] 

11[fndg, fndg, lbtr] 

12[qlco, qlco, idcn] 

12[fndg, fndg, qlco] 

12[inpr, idcn, inpr, ftcn, qlco] 

12[topp, qlco, qlco] 

12[qlco, fndg, fndg] 

qlco idcn 

fndg resa 

fndg lbtr 

qlco idcn 

fndg qlco 

inpr idcn inpr ftcn qlco 

topp qlco 

qlco fndg 

fndg = T033|Finding 

ftcn = T169|Functional Concept 

idcn = T078|Idea or Concept 

inpr = T170|Intellectual Product 

lbtr = T034|Laboratory or Test Result 

qlco = T080|Qualitative Concept 

resa = T062|Research Activity 

topp = T061|Therapeutic or Preventive Procedure 

 

Ergebnisse  

(Muster): 
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[minCitations = 0; minFrequency = 6] 

6[phsu, phsu, phsu] 

9[cnce, ftcn, fndg] 

9[mamm, fndg, fndg] 

9[cnce, inpr, fndg] 

9[qnco, cnce, inpr] 

phsu 

cnce ftcn 

mamm 

cnce inpr 

qnco 

cnce = T077|Conceptual Entity 

fndg = T033|Finding 

ftcn = T169|Functional Concept 

inpr = T170|Intellectual Product 

mamm = T015|Mammal 

phsu = T121|Pharmacologic Substance 

qnco = T081|Quantitative Concept 

2x 

fndg 

fndg 

fndg 

cnce inpr 

Ergebnisse (Muster): 
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Evaluation des Muster (to-do): 

- Durch Dokument Ähnlichkeit: Helfen die Muster ähnliche Dokumenten zu finden? 

- Durch Informationextraktion: Vergleich mit manuellen Annotationen (von Daniel). 
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Hypothese: 

„Es gibt bereits Modelle und Trainings-Daten aus anderen 

Bereichen (z.B. Informatik-Publikationen). Wir könnten 

diese für unser Projekt adaptieren.“  

 

Ziel: Automatische Extraktion eines Modells des 

Versuchszwecks durch „Supervised Learning + Domain 

Adaptation“ 
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Schemas für Elemente in wissenschaftliche Publikationen: 

1. USAGE is an asymmetrical relation. It holds between two entities X and Y, where, 

for example:  

 

X is used for Y 

X is a method used to perform a task Y 

 

2. RESULT is an asymmetrical relation. It holds between two entities X and Y, 

where, for example:  

 

X gives as a result Y (where Y is typically a measure of evaluation) 

X yields Y (where Y is an improvement or decrease) 

 

3. MODEL-FEATURE is an asymmetrical relation. It holds between two entities X 

and Y, where, for example: 

 

X is a feature/an observed characteristic of Y 

X is a model of Y 

(Source: https://competitions.codalab.org/competitions/17422#learn_the_details-semantic-relations) 
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Schemas für Elemente in wissenschaftliche Publikationen: 

(Source: https://competitions.codalab.org/competitions/17422#learn_the_details-semantic-relations) 

4. PART_WHOLE is an asymmetrical relation. It holds between two entities X and Y, 

where, for example: 

 

X is a part, a component of Y 

X is found in Y 

Y is built from/composed of X   

 

5. TOPIC is an asymmetrical relation. It holds between two entities X and Y, where, for 

example: 

 

X deals with topic Y 

X (author, paper) puts forward Y (an idea, an approach) 

 

  

6. COMPARE is a symmetrical relation. It holds between two entities X and Y, where: 

 

X is compared to Y (e.g. two systems, two feature sets or two results) 
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Training Daten: 

<text id="H01-1017">  

<title>Dialogue Interaction with the DARPA Communicator Infrastructure: The 

Development of Useful Software</title>  

<abstract> To support engaging human users in robust, <entity id="H01-

1017.1">mixed-initiative speech dialogue interactions</entity> which 

reach beyond current capabilities in <entity id="H01-1017.2">dialogue 

systems</entity> , the <entity id="H01-1017.3">DARPA Communicator 

program</entity> [1] is funding the development of a <entity id="H01-

1017.4">distributed message-passing infrastructure</entity> for <entity 

id="H01-1017.5">dialogue systems</entity> which all <entity id="H01-

1017.6">Communicator</entity> participants are using. In this presentation, 

we describe the features of and <entity id="H01-

1017.7">requirements</entity> for a genuinely useful <entity id="H01-

1017.8">software infrastructure</entity> for this purpose. </abstract> 

MODEL-FEATURE(H01-1017.4,H01-1017.5) 
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Experimenten mit „Relationextraktion“ Tools: 

Sentence splitting 

Tokenization 

Part-of-Speech Tagging 

Chunking, Parsing 

Text 

jSRE Tool 

TEES Tool 

(Source: https://hlt-nlp.fbk.eu/technologies/jsre 

http://jbjorne.github.io/TEES/) 

relations 

https://hlt-nlp.fbk.eu/technologies/jsre
https://hlt-nlp.fbk.eu/technologies/jsre
https://hlt-nlp.fbk.eu/technologies/jsre
https://hlt-nlp.fbk.eu/technologies/jsre
http://jbjorne.github.io/TEES/
http://jbjorne.github.io/TEES/
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