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MMPC Data Objects



Histology
• Images can be attached to animals and 

measurements in experiments

Animal ID
Strain

Sex

Histology-specific 
attributes
•Tissue source

•Age @ necropsy

•Gross/microscopic description

•Staining protocol

•Sectioning protocol

Image attributes
•Magnification

•Imaging Protocol

•Format (JPEG, TIFF, etc.)

•Acquisition method (scan of 
print, digitized)

•Acquisition date



We use a product called Zoomify to prepare and serve image data 
via an HTTP connection

The Zoomify compressed file is pyramidal, that is, like a pyramid, 
stacked from a thumbnail down to the highest resolution, level upon 
level.

Histology



Histology:  11 records in system.



Strain Data
• Strain Name (using standard rules)
• Basic breeding information, parentage
• Creation method and protocol
• Genotype

– Genes involved, allele types, inheritance mode 
• Phenotype

– From experimental data

https://www2.jax.org/nomenclature-tutorial/



Phenotype Assays
• Quantitative measures

– hormone, cell counts, severity scores
• “Qualitative” measures

– E.g. lymphocytic infiltration present/absent
– Categorical data

• Standardized Across Centers
• Assay names and groupings
• Min-max range
• Unit of measure

• Assays can be associated with Catalog Items
– Not required, can be independent of catalog

Presenter
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Experiments
• Can be associated with orders
• All data uploaded to system is associated with an 

experiment.
• Very flexible and easy to create
• Identified by title and description unique to the client
• Optionally assigned “experimental conditions”
• Specification of animals used

– Strain, Sex, Unique ID
• Specification of samples

– Unique Animal ID (client specific)
– Animal age when sample was obtained
– Associated experimental conditions



1. Each order can have one or more experiments associated for data collection.

2. MMPC Policy:  Data uploaded to the system is released to the public if either:
1. The data is published
2. The data has been in the system for two years.

3. An experiment can have one or more documents attached.   This can be used 
for delivery of results to the client. 

Experiments





Data Curation Workflow

Experiment status set to “Complete” by Center

Database curation record inserted, curation status set

Email sent to Data Curator notifying that data has been 
uploaded to an experiment. Attaches data template 

uploaded to the system.

Data Curator begins review of data uploaded to 
system and uses workflow to keep track of status 

and interact with Center personnel.

Experiment curation flags determined



Data Curation

Experiments that that have only ‘experiment’ or only ‘control’ animals.

Experiments where the strains are the same for the ‘experiment’ and 
‘control’ animals.

Experiments where all the metadata fields for the ‘experiment’ and 
‘control’ animals are the same.

Experiments where the number of animals in the order is different from 
the number of animals in the experiment.

Experiments where no data was uploaded.

Experiments where the ‘Experimental Group’ condition has been 
removed.  

Automated Script



•Mice/samples metadata not consistent between experiment/control
1.This happens where the data shows a clear control with experimental conditions 
different from those of the experiment subjects, but the labels appear to be 
different between mice. 

•Drug administration is not consistent with the order
1. the order states drug A but drug B was used
2. the title or description states that a drug was administered, but there 
is no experimental condition for this in the data

•Mouse diet not consistent with the order
1. order requested HFD vs. regular chow, but only one diet appears in 
the experimental conditions

•Description of experiment field is blank

•Experimental conditions should be added to delineate between control and 
experiment

•Strain nomenclature is not consistent with the order
1. the title or description states that KO mice were used but the only strain 
listed is C57BL/6

Manual Curation Flags



Experiment status set to “Complete” by Center

Model Outputs Stored: 
e.g. effect size

Results reviewed by biostatistician

Curation status set to ‘Curation Complete’

Curation Workflow

MMPC Semi-Automated
Interface

Mammalian Phenotype 
(MP) Ontologies Stored

Status=‘Analysis Generated’

Status=‘Analysis Complete’ Status=‘Analysis Verified’





The MMPC Data is much more complicated and required us to modify the 
PhenStat library to accommodate the differences by including more covariates 
and interactions since they could be potential confounders (e.g. mouse diet, drug 
dosage, surgical procedure, etc.).



Modified libraries “completed”, will be available via GitHub

Constantly testing PhenStatMMPC on current data sets.  

Can successfully analyze ~95% of the data sets.

MMPC Data File PhenStatMMPC
Schema file+

PhenStatMMPC
R Calling Code

PhenStatMMPC
Library



PhenStatMMPC

1. Handles more than one covariate

2. Handles time course data

3. Handles more than two mouse strains

4. Handles batch effects

5. Confirmed PhenStatMMPC results using SAS.













MP Term Assignment Based on PhenStatMMPC analysis.









Example



Future work:

1. Continue to improve database search interfaces as well as develop Use Cases 
for an interface tutorial.

2. Develop a PhenoDigm framework (Monarch Initiative) to associate animal 
models with human diseases using curated annotations (Mungall et al. 
Database 2013)

3. Continue RRID integration as part of web portal and work with dkNET to 
integrate MMPC data into dkNET.



If you have any problems, questions or concerns don’t hesitate to email 
us.  Use any of the following addresses:

Web portal / Database:
miaufiero@augusta.edu (Michael Aufiero)

Network administration:
dguesela@augusta.edu (Danilo Guesela)

Bioinformatics:
assharma@augusta.edu (Ashok Sharma, Ph.D.)

Biostatistician:
hxu@augusta.edu (Nathan Xu, Ph.D.)

Administration
sagross@augusta.edu (Sarah Gross)

Funding Provided by:

mailto:miaufiero@mail.mcg.edu
mailto:dguesela@gru.edu
mailto:assharma@augusta.edu
mailto:assharma@augusta.edu
mailto:sagross@augusta.edu
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