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• discovering when things go wrong: forensic bioinformatics

• commercial pressures vs. transparency

• prospects for built-in forensic soundness
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Reconstructing an analysis, finding a flaw

• columns are samples, rows are genes, colors indicate measured intensi-
ties of gene expression

• clumpy rows indicate accidental duplication of columns

• topmost red/blue column indicates sample labeling – some duplicated
columns were labeled case in some instances, control in others

• a heartbreaking observation – and when you peek under the hood, more
problems crop up
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The catalog of error
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Some consequences
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Responding to charges of analytical and administrative error

• Duke researchers and administrators reinstated the suspended trials
subsequent to an independent reevaluation of analyses, the report of
which was submitted to NCI

• A redacted version of the report was obtained from NCI by Cancer
Letter using FOIA

• The reviewers were kept anonymous and some of their findings, and
the data/tools used to establish the reinstatement, were not released
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How to avoid this?

• A basic rebuttal of the investigators: the analyses were themselves
correct, but disseminations were contaminated with errors after the
fact

• There is some plausibility to this: creating web-accessible resources can
introduce errors that are irrelevant to the basic analyses

• The plausibility and acceptability of this response is demolished by the
scope of errors found after a first round of revisions, and by review of
the evident misunderstandings of statistical analysis and reproducibility
in the published dialogues (e.g., vehement retorts by Duke investigators
in response to J Clin Oncol. 2008 Mar 1;26(7):1186-7; author reply
1187-8).

• MD Anderson suggestion: in the analysis of genome-scale data, com-
mon errors are simple; simple errors are common
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Remedies in engineering and law

• Engineering

– Work as if you are the independent investigator replicating the pro-
posed analysis – build the web (more generally, disseminable) re-
sources at an early stage and work only from them

– When base resources are revised/reversioned, rerun the script

– With highly accessible concurrent computing (e.g., multicore/SGE
with R) massive but well-scripted workflows can be rerun and reeval-
uated on short notice

• Law

– Redaction and high level of confidentiality are a response to risk of
being ‘scooped’

– If property rights over federally funded research results are so impor-
tant, legal and administrative tools for securing them simultaneously
with transparency must be developed

– See work on RRS by Victoria Stodden (Columbia U. Stats) and
colleagues
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