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Background

Duke University researchers have recently terminated three
clinical trials and retracted four major publications.

These actions were in response to our unsuccessful attempts to
reproduce the Duke analyses. We spent between 1500 and 2000
person-hours trying to figure out what computer code was
applied to which data sets in order to assess the results.

• Nature Medicine. 2007; 13(11): 1276-7.
• J Clin Oncol. 2008; 26(7): 1186-7.
• Ann Appl Stat. 2010; 3(4): 1309-1334.
• Nature. 2010; 467(7314): 401.
• Clin Chem. 2011 Mar 1.
• http://groups.google.com/group/
reproducible-research

c© Copyright 2011, Kevin R. Coombes
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REPRODUCIBLE RESEARCH 2

Topics for Discussion
We published a letter in Nature recommending that the following
material should be required:

• Primary data should be provided.
• Provenance of all data should be documented.
• All software codes/scripts should be provided.
• All non-scriptable analytical protocoals shoudl be described.
• Pre-speciifed research plans shuld be provided.

Questions for Discussion:

• Are the recommendations appropriate?
• How do we get journals, funding agencies, and academic

institutions to implement these steps?
• What tools should be developed to make reproducibility easier?

c© Copyright 2011, Kevin R. Coombes



INTERNAL FORCE FIELD IN
PROTEINS
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FUZZY OIL DROP MODEL

THEORETICAL DISTRIBUTION - 3-D GAUSS FUNCTION

EMPIRICAL DISTRIBUTION – LEVITT FUNCTION
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HYDROPHOBIC
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Computational Modeling of
Brain Functions (Current

Status)
•Computational model for

color perception/color
constancy (Ebner 2007)

••Computational model for
figure/ground Separation
(Ebner and Hameroff 2011)
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Computational Modeling of
Brain Functions (Vision)

• Computational modeling required for
understanding how the brain works.

•• Experimental results have to be
mapped to computational models.

• Eventually, modeling of higher brain
functions will be possible.
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Computational modeling required for
understanding how the brain works.

Experimental results have to be
mapped to computational models.

Eventually, modeling of higher brain
functions will be possible.



Advances in Bio-Systems
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Seamless Biological Visualisation

Image source: O’Donoghue, S. et al., Nature 7(3), 2010.



Systemic diseases and sepsis

• Angiomatosis
• Bacteremia
• Endocarditis
• Endotoxic schock
• Influenza
• Lymphadenitis
• Sepsis
• Septic shock
• Toxic shock
• Reiter's
• Rheumatic fever
• Vasculitis
• Pleurodynia
• Prosthetic valve
• Purpuric fever

Respiratory tract infection

• Bronchiolitis
• Bronchitis
• Bronchopulmonary disease
• Coryza
• Croup
• Cystic fibrosis
• Empyema
• Epiglottitis
• Laryngitis
• Pneumonia
• Pneumonitis
• Tracheitis
• Traceobronchitis

CNS infection

• Brain abscess
• Choriomeningitis
• Encephalitis
• Encephalopathy
• Mastoiditis
• Meningitis
• Meningoencephalitis
• Otitis
• Paralysis
• Sinusitis

Data Sources



Language Processing: Syntax



Language Processing: Semantics



Fine-grained Information Extraction

Image source: BioNLP 2011 Bio-Event Extraction


