Email from Lauren Bencel Boyd:

Joshua,
 
Here are a few things that I came up with for the queries and taxonomies. These lists are by no means comprehensive, but they should give you an idea of the types of things that would be of interest to scientists. I tried to explain biological jargon and to give detailed examples from basic, translational, and clinic research. If you have any questions or require additional information, please do not hesitate to contact me.
 
Scientist Queries
A scientist has found that the alterations in the presence or activity of a certain protein cause a measurable phenotypic effect in a cancer cell line. The scientist would like to know if this occurs in tumor biospecimens from a particular cancer(s), as well. The phenotype could be specific type of tumor & grade, response to treatment, disregulation of some cellular function, etc. I’ve highlighted each of these variables in square braces in the questions that the scientist could ask:
How many [tissue or cell type] biospecimens are available from [type of cancer]?
Of these biospecimens, how many are have [phenotype] and how many do not?
Where are these specimens located?
What are the [demographic data] of patients from whom these biospecimens originated, as well as those specimens that do not have [phenotype]?
 
Having a touch point between caArray and caTissue would allow the scientist to take this query one step further by asking questions such as:
Is the gene that encodes [protein] differentially expressed (if at all) in microarray experiments in the [cells] with the [phenotype] versus those without? (or are there protein array data for my protein of interest in the [cells] with the [phenotype])
 
The scientist then could have requested the identified samples and run experiments only to find out that the hypothesis was correct. To get a better understanding of what could be occurring in the cell to cause the phenotype (let’s say treatment failure), they might then ask:
What [pathway] is this [protein] in?
If I remove the [protein] from the [pathway], how will the [cell type] respond? Does this response model what is seen in patients?
 
 
Taxonomies
Cancer/Tissue Type      
C3PR has a listing of CTEP terms and Disease Categories that would be useful here, in addition to those you showed in the slide deck.
 
Cell Type
Tissues (and tumor samples) can be composed of several cell types. Microarrays and other data should be annotated with this information (should because some either do not or the annotations are not particularly useful).
Scientists could need to be information on the actual type of cell (e.g. hepatocyte, melanocyte, glial cell, etc.), whether the cell was healthy or cancerous, and/or whether the cell is a primary cell, cancer cell line, or stem cell. Primary cells come directly from a person, are minimally passaged, if at all, in the laboratory, and can include keratinocytes, smooth muscle cells, fibroblasts, etc. A cancer cell line (originated from a person or animal but has been cultured typically thousands of times). Primary cells and cell lines are probably used most often in research. Stem cells can differentiate into one or more types of cells.  There are also hybridomas, a fusion of the type of cell that makes antibodies (B cells) with a myeloma cell that are used to make large quantities of a specific type of antibody.
 
Pathways/Microarrays/Genomics/Proteomics
 
Protein/RNA/DNA Type
Various classifications of proteins (e.g. kinases, phosphatases, G-proteins, GAPs, transcription factors, antibodies [and the proteins that the antibody will bind to], etc.), RNAs (e.g. mRNA, alternatively spliced mRNAs, cancer-specific splice variants, miRNA), DNAs (e.g. genes, cDNAs)
 
Vector Type
Here, a vector is a something that allows gets into a cell so that, for example, a protein can be made in over-abundance, a protein’s concentration can be reduced, or a gene can be inserted into the genome. DNA vectors (like plasmids or yeast/bacterial artificial chromosomes), viral vectors (e.g. engineered adenoviruses or lentiviruses), etc.
 
Animal Models
I’m not sure if caBIG software currently exists for animal/Phase 0 studies.
The most-commonly used animal model now is a mouse, but rats, rabbits, guinea pigs, dogs, goats, and other domestic animals are utilized. The common and scientific species names would be useful information to search on. There are also many experiments that use yeasts or bacteria as model systems.
 
Animal Model Strain Type
There are a vast number of different inbred mice strains or sub-species of other animals. This information is needed for researchers, because different strains can have tremendous experimental variability.
 
Anti-Cancer Drug Classes (to give a measure of patient/tumor response to therapy either from an efficacy or toxicity standpoint)
This might need to be therapeutic classes, really, since non-chemotherapeutic agents (e.g. radiation) can be used either alone or in combination with chemotherapy in the clinic. Scientists would be interested which patients were given which drugs and whether they were efficacious or toxic for that patient. Some of this information is in caTissue and will, of course, be in EDCs like OpenClinica or Medidata.
The drugs are typically classified by mechanism of action (i.e. what they targeting in the cell). These classifications include DNA alkylating agents, purine or pyrimidine antagonists, alkaloids, hormones, hormone agonists/hormone inhibitors, methotrexate, nitrosoureas, and miscellaneous drugs. There are also a few monoclonal antibodies that are sold as anti-cancer agents (e.g. Herceptin, Erbitux, Rituxan), which I think I’ve seen listed as “biological response mediating” drugs.  Even some antibiotics will also affect cancer cells (e.g. Doxorubicin). The FDA maintains lists of drugs that are currently marketed.
 
Patient/Subject Demographic Data & Clinical Outcomes
Information on whether the treatment failed, was successful (and how long out the patient/subject has been free from disease since time of treatment), or if additional treatment was required.
 
Thanks!
 
Lauren
