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Overview

1. Reproducibility & Scientific Rigor

2. Data Collection and Storage

3. Data Analysis



Reproducibility and scientific rigor



<25% high profile 
science is reproducible

Journal Checklists
Biostatistician reviewers
NIH initiatives
No limit on methods
Stress quality over 
quantity

Rigor and Reproducibility

Begley G. Nature Sept 2015



Long Term Outcomes





Good Institutional Practice

• Routine discussion of research methods

• Good reporting systems

• Training & standards

• Records & quality management

• Appropriate incentive & evaluation systems

Begley GC. Nature Sept 2015



Operational challenges for translational medicine

Blumberg RS. Nature Medicine 2012. 18(1):35



Establish Good Research Practices

Quality Research in Preclinical and 
Translational Research Core

Data Management, 
Bioinformatics and Analytics Core



Standard Operating Procedures



Standard Operating Procedures



Standard Operating Procedures



Quality Research Practices



Laine C. Ann Internal Med 2007;146:450



Data collection, storage and analysis 



Biomarkers

Types

RNA

DNA

Serum

Epigenetic

Proteomics

Single cell analysis

Cell populations-flow cytometry

Challenges

• Cost

• Storage

• Stability

• Validity

• Reproducibility



Samples in autoimmunity-related research

Blumberg RS. Nature Medicine 2012. 18(1):35



Biomarkers- Minimizing Bias and Error

Flow cytometry- unbiased gating and ongoing monitoring for 
batch effects

Double entry of data

Close collaboration with biostatistics and bioinformatics

Ongoing training and education that centers on scientific rigor 
and reproducibility

Integrated data capture



Data management is key to progress. 

Extensive cellular and molecular profiling 

of human subjects generates vast 

amounts of disparate data. Effective data 

management and integration solutions 

are essential to the preservation of this 

information in an interpretable form. 

Thus, data management efforts occurring 

'behind the scenes' have an essential role 

to play in realizing the full potential of 

high throughput profiling approaches in 

human subjects.

Chaussabel et al. (2010) Assessing the human 

immune system through blood transcriptomics. 

BMC Biology 8:84 doi:10.1186/1741-7007-8-84



B Cell Flow

T Cell Flow

RNAseq

Mutliplex

Imaging

Other Flow
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Ongoing

Data QC

Data Set Selection, Statistical

Analysis, Advanced Data-Viz,

Reporting, Sharing
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Clinical
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Processing
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Integrated

Data Sets

REDCap LDMS

Bio-Lab Informatics Server

Sample Processing

Interactions

Experimental Design,

Cohort Reporting
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Date of Flow Cytometry

Detecting batch effects
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Integrated data capture



“Show me samples that have 

associated analyzed flow 

cytometry data using the 

‘transitional B cell panel’ that are 

derived from lupus patients with:

•severe flare

•SLEDAI ≥ 8

•musculoskeletal or nephritis 

manifestation

•any positive autoantibody 

measurement

•has low complement”



Take Home Points

Develop and maintain good research practices

Formally train and empower young investigators

Embrace big science

Formalize and make SOPS available to all

Integrated system to capture and store patient, imaging, 
biomarker data

Recruit biostatisticians and bioinformatics specialists to your 
team



Resources

• NIH website

• NIH modules on scientific rigor and reprocibility

• ARRIVE guidelines

• Resnik, DB. Reproducibility and research integrity. Account. 
Res.2017;24(2):122


