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Agenda

• Information flow
• Gisting & visualisation
• Why visualisation helps
• Examples of visualisation
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Text information flow & volumes

• 75,000 PubMed abstracts per month
•  45,000 patent applications per month
• 15,000 pharma-bio-med articles / m.
• Plus news feeds, internal sources, 

emails, blogs, etc. 
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Selection of relevant information

• Keyword search (on what?)

• Semantic search
• Alert services, review journals
• Serendipity
•             But it’s still too much, because - 
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SUMMARY OF THE INVENTION  
[0014] The present inventors have found that variation in nicotine metabolism among 
individuals is due to variable expression of CYP2A isozymes; CYP2A6 has been shown 
to be the major nicotine metabolizing enzyme in human livers. Coumarin, a specific 
CYP2A6 substrate, was found to specifically and selectively inhibit nicotine metabolism 
to cotinine by 84%+-11% in test livers, and addition of orphenadrine (a CYP2B6 
inhibitor) enhanced the inhibition. Methoxsalen and tranylcypromine have also been 
found to be potent inhibitors of CYP2A6 and thus of nicotine to cotinine metabolism. 
The data indicate that variability in CYP2A6 expression results in inter-individual 
variation in nicotine metabolism, which in turn, can have behavioural consequences such 
as smoking more or less cigarettes. Therefore, inhibitors of CYP2A6 can be used to 
regulate nicotine metabolism, and in particular substantially decrease nicotine 
metabolism, thereby affecting tobacco use.  
[0015] Broadly stated, the present invention relates to the diagnosis, prophylaxis and 
treatment of conditions requiring a reduction in the activity of a human cytochrome P450 
enzyme CYP2A (referred to as "CYP2A" for brevity). The term "CYP2A" as used herein 
means all isoforms of CYP2A including but not limited to CYP2A(CYP1), CYP2A6, 
CYP2A7, CYP2A12, CYP2A13 and CYP2A16. Preferably the enzyme is CYP2A6.  
[0016] The inventors have determined that the presence in an individual of a mutant 
allele of human cytochrome P450 enzyme CYP2A6 (referred to throughout this 
specification as "CYP2A6" for brevity) is predictive of an individual who: (i) has a 
decreased risk of becoming a smoker, (ii) will smoke less if he/she becomes dependent, 
and/or (iii) may be at relatively lower risk for cancer due to both decreased smoke 
exposure and decreased CYP2A6-mediated activation of tobacco smoke and other 
procarcinogenic substrates.  
[0017] In one embodiment, this invention provides a diagnostic method for tobacco 
dependence risk and for cancers related to CYP2A6 substrates in an individual by 
analysing a DNA-containing bodily sample from the individual for the presence of a 
mutant allele of human cytochrome P450 enzyme CYP2A6. Preferably this method 
comprises genotype assaying the bodily sample, which may be genomic DNA isolated 
from peripheral leukocytes in the bodily sample. Alternatively the method comprises 
phenotype assaying the bodily sample, which may be a fluid, such as a blood sample or 
blood plasma. This invention also provides diagnostic kits for use in the analysis. The 
invention also provides a diagnostic method for tobacco dependence risk and for cancers 
related to human cytochrome P450 enzyme CYP2A6 substrates in an individual by 
administering a dose of a CYP2A6 substrate to the individual and determining in a bodily 
sample from the individual the level of said CYP2A6 substrate or a metabolite of said 
CYP2A6 substrate.  
[0018] The invention specifically demonstrates that individuals who are carry CYP2A6 
deficient alleles are less likely to become smokers and will smoke less cigarettes if 
tobacco-dependent. In addition, because CYP2A6 is known to activate procarcinogens, 
such as those found in tobacco-smoke, the diagnostic aspect of the invention will be 
useful for identifying the contribution of this polymorphic locus to the genetic risk of an 
individual for cancer.  

1 patent

24 pages

12,000 words
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Reading & Comprehension

• Typical reading speed: 200 wpm
• Comprehension rate: 60%
• 1 scientific paper, 6000 words, ½ day.
•           Reading is not enough,  so - 
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Gisting / Summarisation 

• Extraction of key terms & facts from corpus
• Improves first-pass comprehension
• Different from abstracts / reviews.
• Depends upon NLP technology (or humans)
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SUMMARY OF THE INVENTION  
[0014] The present inventors have found that variation in nicotine metabolism among 
individuals is due to variable expression of CYP2A isozymes; CYP2A6 has been shown 
to be the major nicotine metabolizing enzyme in human livers. Coumarin, a specific 
CYP2A6 substrate, was found to specifically and selectively inhibit nicotine metabolism 
to cotinine by 84%+-11% in test livers, and addition of orphenadrine (a CYP2B6 
inhibitor) enhanced the inhibition. Methoxsalen and tranylcypromine have also been 
found to be potent inhibitors of CYP2A6 and thus of nicotine to cotinine metabolism. 
The data indicate that variability in CYP2A6 expression results in inter-individual 
variation in nicotine metabolism, which in turn, can have behavioural consequences such 
as smoking more or less cigarettes. Therefore, inhibitors of CYP2A6 can be used to 
regulate nicotine metabolism, and in particular substantially decrease nicotine 
metabolism, thereby affecting tobacco use.  
[0015] Broadly stated, the present invention relates to the diagnosis, prophylaxis and 
treatment of conditions requiring a reduction in the activity of a human cytochrome P450 
enzyme CYP2A (referred to as "CYP2A" for brevity). The term "CYP2A" as used herein 
means all isoforms of CYP2A including but not limited to CYP2A(CYP1), CYP2A6, 
CYP2A7, CYP2A12, CYP2A13 and CYP2A16. Preferably the enzyme is CYP2A6.  
[0016] The inventors have determined that the presence in an individual of a mutant 
allele of human cytochrome P450 enzyme CYP2A6 (referred to throughout this 
specification as "CYP2A6" for brevity) is predictive of an individual who: (i) has a 
decreased risk of becoming a smoker, (ii) will smoke less if he/she becomes dependent, 
and/or (iii) may be at relatively lower risk for cancer due to both decreased smoke 
exposure and decreased CYP2A6-mediated activation of tobacco smoke and other 
procarcinogenic substrates.  
[0017] In one embodiment, this invention provides a diagnostic method for tobacco 
dependence risk and for cancers related to CYP2A6 substrates in an individual by 
analysing a DNA-containing bodily sample from the individual for the presence of a 
mutant allele of human cytochrome P450 enzyme CYP2A6. Preferably this method 
comprises genotype assaying the bodily sample, which may be genomic DNA isolated 
from peripheral leukocytes in the bodily sample. Alternatively the method comprises 
phenotype assaying the bodily sample, which may be a fluid, such as a blood sample or 
blood plasma. This invention also provides diagnostic kits for use in the analysis. The 
invention also provides a diagnostic method for tobacco dependence risk and for cancers 
related to human cytochrome P450 enzyme CYP2A6 substrates in an individual by 
administering a dose of a CYP2A6 substrate to the individual and determining in a bodily 
sample from the individual the level of said CYP2A6 substrate or a metabolite of said 
CYP2A6 substrate.  
[0018] The invention specifically demonstrates that individuals who are carry CYP2A6 
deficient alleles are less likely to become smokers and will smoke less cigarettes if 
tobacco-dependent. In addition, because CYP2A6 is known to activate procarcinogens, 
such as those found in tobacco-smoke, the diagnostic aspect of the invention will be 
useful for identifying the contribution of this polymorphic locus to the genetic risk of an 
individual for cancer.  
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Parse this, Jimmie…… 
• and in its absence, deficient 60 S ribosomes are assembled which are inactive 

in protein synthesis resulting in cell lethality. 

• Mutations that completely abolish recognition of 26 S rRNA, however,block the 
formation of 60S particles, demonstrating that binding of L25 to this rRNA is 
an essential step in the assembly of the large ribosomal subunit. 

• -Depletion of Saccharmoyces cerevisiae ribosomal protein L16 causes 
decrease in 60S ribosomal subunits and formation of half-mer polyribosomes. 

• Without L3, apparent synthesis of several 60 S subunit proteins diminished, 
and 60S subunit did not assemble. A similar phenomenon occurred, when a 
second strain, synthesis of ribosomal protein L29 was prevented.  

14

Ribosome assembly and maintenance
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Gisting requirements 

• Good entity recognition
– Dictionary-based
– Inferential-based

• Domain specificity
• Linguistic analysis for fact extraction
• Extensible ontology & dis-ambiguation
• (Use of metadata)
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Gisting / Summarisation Overview 

• Fast and accurate (with good algorithms)
• Works with corpora or single documents
• Improves rapid understanding.
• Entities and facts extracted
• Provides information from full-text

– (Compare with abstracts)
– (2-4 times as many FACTS) 
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SUMMARY OF THE INVENTION  
[0014] The present inventors have found that variation in nicotine metabolism among 
individuals is due to variable expression of CYP2A isozymes; CYP2A6 has been shown 
to be the major nicotine metabolizing enzyme in human livers. Coumarin, a specific 
CYP2A6 substrate, was found to specifically and selectively inhibit nicotine metabolism 
to cotinine by 84%+-11% in test livers, and addition of orphenadrine (a CYP2B6 
inhibitor) enhanced the inhibition. Methoxsalen and tranylcypromine have also been 
found to be potent inhibitors of CYP2A6 and thus of nicotine to cotinine metabolism. 
The data indicate that variability in CYP2A6 expression results in inter-individual 
variation in nicotine metabolism, which in turn, can have behavioural consequences such 
as smoking more or less cigarettes. Therefore, inhibitors of CYP2A6 can be used to 
regulate nicotine metabolism, and in particular substantially decrease nicotine 
metabolism, thereby affecting tobacco use.  
[0015] Broadly stated, the present invention relates to the diagnosis, prophylaxis and 
treatment of conditions requiring a reduction in the activity of a human cytochrome P450 
enzyme CYP2A (referred to as "CYP2A" for brevity). The term "CYP2A" as used herein 
means all isoforms of CYP2A including but not limited to CYP2A(CYP1), CYP2A6, 
CYP2A7, CYP2A12, CYP2A13 and CYP2A16. Preferably the enzyme is CYP2A6.  
[0016] The inventors have determined that the presence in an individual of a mutant 
allele of human cytochrome P450 enzyme CYP2A6 (referred to throughout this 
specification as "CYP2A6" for brevity) is predictive of an individual who: (i) has a 
decreased risk of becoming a smoker, (ii) will smoke less if he/she becomes dependent, 
and/or (iii) may be at relatively lower risk for cancer due to both decreased smoke 
exposure and decreased CYP2A6-mediated activation of tobacco smoke and other 
procarcinogenic substrates.  
[0017] In one embodiment, this invention provides a diagnostic method for tobacco 
dependence risk and for cancers related to CYP2A6 substrates in an individual by 
analysing a DNA-containing bodily sample from the individual for the presence of a 
mutant allele of human cytochrome P450 enzyme CYP2A6. Preferably this method 
comprises genotype assaying the bodily sample, which may be genomic DNA isolated 
from peripheral leukocytes in the bodily sample. Alternatively the method comprises 
phenotype assaying the bodily sample, which may be a fluid, such as a blood sample or 
blood plasma. This invention also provides diagnostic kits for use in the analysis. The 
invention also provides a diagnostic method for tobacco dependence risk and for cancers 
related to human cytochrome P450 enzyme CYP2A6 substrates in an individual by 
administering a dose of a CYP2A6 substrate to the individual and determining in a bodily 
sample from the individual the level of said CYP2A6 substrate or a metabolite of said 
CYP2A6 substrate.  
[0018] The invention specifically demonstrates that individuals who are carry CYP2A6 
deficient alleles are less likely to become smokers and will smoke less cigarettes if 
tobacco-dependent. In addition, because CYP2A6 is known to activate procarcinogens, 
such as those found in tobacco-smoke, the diagnostic aspect of the invention will be 
useful for identifying the contribution of this polymorphic locus to the genetic risk of an 
individual for cancer.  
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Why Use Visualisation?

• 50% of brain used for processing vision
• Difficult concepts simplified
• Rapid comprehension
• Multidimensional 
• Serendipity
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Tables / spreadsheets, versus
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Visualisation….
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Visualisation & Network (Pathway) Analysis

• Isolated facts from disparate sources
• Ontology-dependent for effectiveness
• Synthetic capability  - joining the dots…
• Will need verification

– Don’t believe everything
• Provides depth of information
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• 2 key words
• 84 abstracts
• 782 sentences
• 311 relationships / facts
• <5 minutes
• Corpus: >all PubMed

Visualisation in science
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Visualisation in business
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In summary….

• Effective end-user tools for understanding
• Professional tools for information reporting
• Tools for knowledge discovery
• Tools for information presentation
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Gisting & visualisation are
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Thank you.  Any questions?

Text Mining, Gisting & Visualisation 
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Martin Griffies M.Sc   |  mjg@ariadnegenomics.com
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Agenda

• Information flow
• Gisting & visualisation
• Why visualisation helps
• Examples of visualisation
• When visualisation is NOT helpful
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• Lorem Ipsum Lorem Ipsum
• Duis autem vel eum iriure dolor in hendrerit in vulputate
• Lorem ipsum dolor sit amet, consectetuer adipiscing 
• Vel eum iriure dolor
• Ipsum dolor sit amet
• In hendrerit in vulputate

• Vel Eum Iriure Dolor
• Ipsum dolor sit amet dolor sit amet
• Duis autem vel eum sit amet
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NO BACKGROUND PATTERN
Slide Subtitle
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