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Detecting Claimed Knowledge Updates 

•  Introduction: 
–  Motivation: what do we want to know from a paper? 
–  The Xerox Incremental Parser 

–  Detecting rhetorical meta-discourse: earlier work 

•  Claimed Knowledge Updates:  
–  Definition 

–  Small experiment  
•  Discussion: 

–  Three possible applications  

–  Possible next steps 
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Supporting for searching and reading: 

IMRAD structure: 
Supports the 
development of the 
argumentation 
  
Title and Abstract: 
provide brief summaries  
 
Keywords: indicate the 
scope of the subject 
matter 
 
References: link to cited 
and other related work 
 

What’s the problem? 

What has been found? 

Are there any major advances? 



Spinal muscular atrophy (SMA), caused by the deletion of the SMN1 gene, is the leading genetic 

cause of infant mortality. SMN protein is present at high levels in both axons and growth cones, 

and loss of its function disrupts axonal extension and pathfinding. SMN is known to associate with 

the RNA-binding protein hnRNP-R, and together they are responsible for the transport and/or local 

translation of β-actin mRNA in the growth cones of motor neurons. However, the full complement of 

SMN-interacting proteins in neurons remains unknown. Here we used mass spectrometry to 

identify HuD as a novel neuronal SMN-interacting partner. HuD is a neuron-specific RNA-binding 

protein that interacts with mRNAs, including candidate plasticity-related gene 15 (cpg15). We show 

that SMN and HuD form a complex in spinal motor axons, and that both interact with cpg15 mRNA 

in neurons. CPG15 is highly expressed in the developing ventral spinal cord and can promote 

motor axon branching and neuromuscular synapse formation, suggesting a crucial role in the 

development of motor axons and neuromuscular junctions. Cpg15 mRNA previously has been 

shown to localize into axonal processes. Here we show that SMN deficiency reduces cpg15 mRNA 

levels in neurons, and, more importantly, cpg15 overexpression partially rescues the SMN-

deficiency phenotype in zebrafish. Our results provide insight into the function of SMN protein in 

axons and also identify potential targets for the study of mechanisms that lead to the SMA 

pathology and related neuromuscular diseases. 

What’s the problem? 

What has been found? 

The answers are in the text! 

Are there any major advances? 



Spinal muscular atrophy (SMA), caused by the deletion of the SMN1 gene, is the leading genetic 

cause of infant mortality. SMN protein is present at high levels in both axons and growth cones, 

and loss of its function disrupts axonal extension and pathfinding. SMN is known to associate with 

the RNA-binding protein hnRNP-R, and together they are responsible for the transport and/or local 

translation of β-actin mRNA in the growth cones of motor neurons. However, the full 

complement of SMN-interacting proteins in neurons remains unknown. Here 

we used mass spectrometry to identify HuD as a novel neuronal SMN-interacting partner. HuD is a 

neuron-specific RNA-binding protein that interacts with mRNAs, including candidate plasticity-

related gene 15 (cpg15). We show that SMN and HuD form a complex in spinal motor axons, and 

that both interact with cpg15 mRNA in neurons. CPG15 is highly expressed in the developing 

ventral spinal cord and can promote motor axon branching and neuromuscular synapse formation, 

suggesting a crucial role in the development of motor axons and neuromuscular junctions. Cpg15 

mRNA previously has been shown to localize into axonal processes. Here we show that SMN 

deficiency reduces cpg15 mRNA levels in neurons, and, more importantly, cpg15 overexpression 

partially rescues the SMN-deficiency phenotype in zebrafish. Our results provide insight into the 

function of SMN protein in axons and also identify potential targets for the study of mechanisms 

that lead to the SMA pathology and related neuromuscular diseases. 

What’s the problem? 



Spinal muscular atrophy (SMA), caused by the deletion of the SMN1 gene, is the leading genetic 

cause of infant mortality. SMN protein is present at high levels in both axons and growth cones, 

and loss of its function disrupts axonal extension and pathfinding. SMN is known to associate with 

the RNA-binding protein hnRNP-R, and together they are responsible for the transport and/or local 

translation of β-actin mRNA in the growth cones of motor neurons. However, the full complement of 

SMN-interacting proteins in neurons remains unknown. Here we used mass spectrometry to 

identify HuD as a novel neuronal SMN-interacting partner. HuD is a neuron-specific RNA-binding 

protein that interacts with mRNAs, including candidate plasticity-related gene 15 (cpg15). We 

show that SMN and HuD form a complex in spinal motor axons, and that both 

interact with cpg15 mRNA in neurons. CPG15 is highly expressed in the developing 

ventral spinal cord and can promote motor axon branching and neuromuscular synapse formation, 

suggesting a crucial role in the development of motor axons and neuromuscular junctions. Cpg15 

mRNA previously has been shown to localize into axonal processes. Here we show that SMN 

deficiency reduces cpg15 mRNA levels in neurons, and, more importantly, cpg15 

overexpression partially rescues the SMN-deficiency phenotype in zebrafish. 

Our results provide insight into the function of SMN protein in axons and also identify potential 

targets for the study of mechanisms that lead to the SMA pathology and related neuromuscular 

diseases. 

What has been found? 



Spinal muscular atrophy (SMA), caused by the deletion of the SMN1 gene, is the leading genetic 

cause of infant mortality. SMN protein is present at high levels in both axons and growth cones, 

and loss of its function disrupts axonal extension and pathfinding. SMN is known to associate with 

the RNA-binding protein hnRNP-R, and together they are responsible for the transport and/or local 

translation of β-actin mRNA in the growth cones of motor neurons. However, the full complement of 

SMN-interacting proteins in neurons remains unknown. Here we used mass spectrometry to 

identify HuD as a novel neuronal SMN-interacting partner. HuD is a neuron-specific RNA-binding 

protein that interacts with mRNAs, including candidate plasticity-related gene 15 (cpg15). We show 

that SMN and HuD form a complex in spinal motor axons, and that both interact with cpg15 mRNA 

in neurons. CPG15 is highly expressed in the developing ventral spinal cord and can promote 

motor axon branching and neuromuscular synapse formation, suggesting a crucial role in the 

development of motor axons and neuromuscular junctions. Cpg15 mRNA previously has been 

shown to localize into axonal processes. Here we show that SMN deficiency reduces cpg15 mRNA 

levels in neurons, and, more importantly, cpg15 overexpression partially rescues the SMN-

deficiency phenotype in zebrafish. Our results provide insight into the function of 

SMN protein in axons and also identify potential targets for the study of mechanisms that 

lead to the SMA pathology and related neuromuscular diseases. 

Are there any major advances? 



In contrast with previous hypotheses, compact plaques form 
before significant deposition of diffuse A beta, suggesting that 
different mechanisms are involved in the deposition of diffuse 
amyloid and the aggregation into plaques.  
Entities        
Relationships 

Temporality 
 
Connections                   thematic roles 

 
 
Status    
 

core information 
(proposition) 
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information extraction 

rhetorical  
metadiscourse 

discourse analysis 

discourse analysis discourse structure 

The Xerox Incremental Parser:  
Detecting layers of knowledge 
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Detecting rhetorical meta-discourse 
In contrast with previous hypotheses, compact plaques form before 

significant deposition of diffuse A beta, … 
 
Models of neurodegenerative disorders are challenging the classical 

defining role of tangles in neurotoxocity. 
 
This somewhat unorthodox view resolves a number of apparent 

paradoxes, such as observations of enhanced superoxide generation 
by in situ mitochondria during excitotoxic exposure …  
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In contrast with previous hypotheses 
Models … challenging … classical … role  
… unorthodox view resolves … apparent paradoxes 

 
 Shared comment types  

 
 
 
 

Relevant conceptual pattern (concept-matching) 
CONTRAST WITH    PAST      IDEA 

Detecting rhetorical meta-discourse 
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Detecting rhetorical meta-discourse 

CONTRAST WITH PAST IDEA 

In contrast with previous hypotheses 
Models … challenging … classical … role  
… unorthodox view resolves … apparent paradoxes 

 
 Shared rhetorical functions  

 
 
 
 

Relevant conceptual pattern (concept-matching) 
 



Earlier work with XIP: ranking articles by major 
advances (paradigm shift detection’) 

CONTRASTING IDEAS SUMMARY OPEN QUESTION BACKGROUND KNOWLEDGE 



Other work with XIP, Open University: detection of 
knowledge-level claims to assist annotation collective 
sense-making 

Soon to come: on-line 
highlighting of PMC journals 

through Open Xerox – 
http://open.xerox.com/ 



Xerox Incremental Parser, in summary:   

Concept-matching: 
Match concept patterns with rules 

Assign features to keywords, dependencies and sentences 

 

 
General linguistic analysis of running texts: 

Extract syntactic dependencies between words 
Chunking 

Part-of-speech disambiguation 

Segment the sentences into words 
Segment the text into sentences 



Claimed Knowledge Updates 

Here we used mass spectrometry to identify HuD as a novel neuronal SMN-
interacting partner 

Our analysis of known HuD-associated mRNAs in neurons identified cpg15 
mRNA as a highly abundant mRNA in HuD IPs 

Our finding that SMN protein associates with HuD protein and the HuD target 
cpg15 mRNA in neurons … 

 

Definition:  
1) A CKU expresses a verbal or nominal proposition about 

biological entities.  
2) A CKU is a new proposition. 
3) The authors present the CKU as factual.  
4) A CKU is derived from the experimental work described in the 

article.  
5) The ownership of the proposition is attributed to the author(s) of 

the article.  
6) 4) and 5) are either explicitly expressed or are implicitly conveyed 

by a structural position as title, section or caption title.   
   
 



A small experiment with XIP 

Here we used  … to identify 
 
Our analysis  … identified 
 
Our finding 
 

 
 
Test on two articles evaluated by a domain specialist:  
coverage 81% and 80%; precision 62% and 51% 

MENTAL SCOPE DEICTIC 



Title Abstract Intro. Results Figures Discussion Citation 

Interaction of 
survival of 
motor 
neuron 
(SMN) and 
HuD proteins 
[with m RNA 
cpg15rescues 
motor neuron 
axonal 
deficits] 

Here we used 
mass 
spectrometry 
to identify 
HuD as a 
novel 
neuronal 
SMN-
interacting 
partner. 

Here we 
identify HuD 
as a novel 
interacting 
partner of 
SMN,  

Together with 
our co-IP 
data, these 
results 
indicate that 
SMN 
associates 
with HuD in 
motor 
neurons. 

SMN 
interacts 
with HuD. 

Our MS and 
co-IP data 
demonstrate 
a strong 
interaction 
between 
SMN and 
HuD in 
spinal motor 
neuron 
axons. 

Furthermore, 
these findings 
are consistent 
with recent 
studies 
demonstrating 
that the 
interaction of 
HuD with the 
spinal 
muscular 
atrophy 
(SMA) 
protein SMN 
… 

 

 

Observation: CKUs appear throughout the paper 
 

bio-event 

interaction 

entity 1 entity 2 location 

HuD SMN motor neurons 

event name 



Validation: are CKUs indeed the main claims?  
•  Validation by domain specialist: 

–  Method:  
•  A biologist evaluated the list of manually extracted CKUs 
•  Annotated CKUs following the definition 

–  Result: 
•  A list of CKUs is meaningful for the biologist, however, CKUs do 

not provide an exhaustive and well-definable list of main claims.  
•  The definition of the CKUs is difficult to apply for a biologist who 

is not trained in rhetorical analysis.  
•  The notion of a “main claim” is not straightforward to define 

formally.  
•  Validation from citing sentences: 

–  Method: identification of 20 citations of a full-text paper and 
compared the citing sentences to the CKUs detected in the cited 
paper 

–  Result: in all cases the citing sentences could be linked back to the 
CKUs   



Possible application # 1: detect CKUs in knowledge bases (such 
as MEDIE, a subject-predicate object based description of 
biology) 



Possible application # 2: present CKUs to the 
reader (peer-reviewer) to assist reading 

Ø SMN deficiency reduces cpg15 mRNA levels in neurons.  
Ø cpg15 overexpression partially rescues the SMN-
deficiency phenotype in zebrafish 



Possible application #3: assist peer-review by 
highlighting new claims 

enhancing  
document 

 search 

reading support 
for quality  
judgment 

  highlighting knowledge-level claims 

English 
French 
German 
Swedish 



In summary: 
•  Structure guides the reader in understanding articles and is used in 

search, butt does not provide answers to the questions: 

–  What’s the problem? 

–  What has been found? 

–  Are there any major advances? 

•  Authors regularly indicate the answers to these questions in rhetorically 
salient knowledge-level claims, which are repeated in the paper 

•  We show a first instantiation of the automatic detection of some types of 
knowledge-level claims: Claimed Knowledge Updates 

 



Plans for future work: 

•  Improve and develop the automatic detection of Claimed Knowledge 
Updates 

•  Develop tools and interfaces to support:  
–  intuitive use of automatically detected knowledge-level claims for 

reading support and sense making 
–  improved tools for peer review 
–  effectively complementing human annotation 

•  Integrate the processing of rhetorical content with the processing of 
scientific content (e.g. by adding this to bio-events) 
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