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1.0 Introduction

One of the NIH Roadmap goals is the sharing and interoperability of data generated by NIH funded researchers.  National Institute of Allergy and Infectious Disease Division of Allergy and, Immunology, and Transplantation (DAIT) program officers worked in collaboration with research scientists to develop minimum information standards to describe subjects, samples, reagents, assay methods, and results.  These standards are intended to clarify for researchers DAIT expectations for data submitted to the ImmPort system for archive, sharing, and analysis.

1.1 BISC Implementation of DAIT Minimum Information Guidelines
The revised minimum information standards will affect the business rules for submission of research metadata and results.  The BISC ImmPort system supports the capture of many of the data elements listed below as optional descriptive terms. In some cases, the optional descriptive terms will become required terms (e.g. links from subjects to protocols).  

There are additional data elements described in the minimum information standards that will entail an enhancement of the ImmPort data submission templates. The standards for ELISPOT assays are an example of assay specific descriptive elements that will be better captured in revised ImmPort data submission templates. 

The subject intervention descriptions are serving as a foundation for the clinical phenotype and research metadata model that is under active development.  
2.0 Subjects Reporting Guidelines
2.1 Subject Characteristic Information

2.1.1  For inbred animal subjects (e.g. inbred mouse, rat, chicken, rabbit, etc.)

	Data Field
	DAIT Comment

	1. Species designation*
	Including genus and species (e.g. Mus musculus, Gallus gallus, etc.) preferably from NCBI taxonomy (http://www.ncbi.nlm.nih.gov/sites/entrez?db=Taxonomy)

	2. Strain / Subspecies*
	According to syntactic standards established by a recognized reference organization; for mice, preferably the International Committee on Standardized Genetic Nomenclature for Mice (http://www.informatics.jax.org/mgihome/nomen/strains.shtml), e.g. (DBA/2N x C57BL/6J)F1, 129-Acvr2tm1Zuk, etc..

	3. Age*
	-Preferably from CDISC AgeSpan or AgeUnit Codelist, this could be quantitative (e.g. 13 years old) or qualitative (e.g. adolescent) with preference for a quantitative description.  If quantitative it should include the value and unit.

	4. Sex/Gender*
	Preferably from CDISC Sex or SexofParticipant Codelists

	5. Other relevant characteristics
	e.g. disease status (free text or structured coding such as ICD9), weight, health status, etc.

	6. Source
	Name of vendor or principal investigators, with reference as a pop-up choice


* A controlled vocabulary must be used.

2.1.2 For outbred animal subjects (e.g. wild mice, non-human primates, etc.)

	Data Field
	DAIT Comment

	1. Species designation*
	Including genus and species (e.g. Macaca mulatta, Mus spretus, etc.) preferably from NCBI taxonomy (http://www.ncbi.nlm.nih.gov/sites/entrez?db=Taxonomy)

	2. Country of Origin/Subspecies*
	For country, preferable from CDISC Country Codelist; for subspecies, preferably from NCBI taxonomy (http://www.ncbi.nlm.nih.gov/sites/entrez?db=Taxonomy)

	3. Age*
	Preferably from CDISC AgeSpan or AgeUnit Codelist, this could be quantitative (e.g. 13 years old) or qualitative (e.g. adolescent) with preference for quantitative.  If quantitative it should include the value and unit.

	4. Sex/Gender*
	Preferably from CDISC Sex or SexofParticipant Codelists

	5. Other relevant characteristics
	e.g. disease status (free text or structured coding such as ICD9), weight, health status, etc.

	6. Source
	Name of vendor or principal investigators, with reference as a pop-up choice


               * A controlled vocabulary must be used.

2.1.3 For human subjects

	Data Field
	DAIT Comment

	1. Species designation*
	Implied to be Homo sapiens.

	2. Country of Origin/Ethnicity/Race*
	For country, preferable from CDISC Country Codelist; for ethnicity/race, preferably from CDISC PatientEthnicGroup Codelist.

	3. Age*
	Preferably from CDISC AgeSpan or AgeUnit Codelist, this could be quantitative (e.g. 13 years old) or qualitative (e.g. adolescent) with preference for quantitative.  If quantitative it should include the value and unit.

	4. Sex/Gender*
	Preferably from CDISC Sex or SexofParticipant Codelists

	5. Other relevant characteristics
	e.g. disease status (preferably from ICD9 or ICD10), weight, health status, physical exam findings, laboratory test findings, etc


                 * A controlled vocabulary must be used.

2.2 Subject Exposure Information

2.2.1 Investigation Intervention

Exposures to chemicals, vaccines, infectious agents, and/or devices or surgical interventions that are manipulated or conditional variables in the study design (e.g. investigational drug, vaccine, thymectomy, etc.)

2.2.1.1 For Chemical Interventions

	Data Field
	DAIT Comment

	a. Chemical treatment agent*
	preferably from ChEBI for drugs

	b. Formulation*
	preferably from CDISC Formulation Codelist (e.g. gel capsule)

	c. Administered dose
	- the amount of treatment agent used (e.g. 1mg/kg of body weight)

	d. Number of doses administered
	

	e. Dosing interval
	e.g. 8 hrs

	f. Route of delivery of agent
	e.g. i.m., s.c., i.p., etc.* - preferably from CDISC Route/Administration Codelist

	g. Source of chemical treatment agent
	e.g. company, catalog number

	h. Time past initial treatment
	


                      * A controlled vocabulary must be used.

2.2.1.2 For vaccine interventions

	Data Field
	DAIT Comment

	a. Vaccine treatment agent
	Should include description of the immunogen, whether the immunogen is live or attenuated, and any adjuvant used

	b. Formulation*
	Preferably from CDISC Formulation Codelist  (e.g.  emulation)

	c. Administered dose
	The amount of vaccine used

	d. Number of doses administered
	

	e. Dosing interval
	e.g. 21 days

	f. Route of delivery of agent
	e.g. i.m., s.c., i.p., etc.* - preferably from CDISC Route/Administration Codelist

	g. Source of vaccine preparation
	e.g. company, catalog number

	h. Time elapsed from initial vaccination
	


2.2.1.3 For infectious agent Interventions

	Data Field
	DAIT Comment

	a. Infectious agent species designation*
	Including genus and species (e.g. Mycobacterium tuberculosis, etc.) preferably from NCBI taxonomy (http://www.ncbi.nlm.nih.gov/sites/entrez?db=Taxonomy)

	b. Strain/Subspecies*
	According to syntactic standards established by a recognized organization (e.g. A/Puerto Rico/8/34 for influenza virus from the WHO)

	c. Formulation*
	Preferably from CDISC Formulation Codelist

	d. Administered dose
	The amount of infectious agent used (e.g. 106 pfu)

	e. Number of doses administered
	

	f. Dosing interval
	e.g. 8 hrs

	g. Route of delivery of agent
	(e.g. intranasal, etc.)* - preferably from CDISC Route/Administration Codelist

	h. Source of infectious agent
	

	i. Time past initial infection
	


  * A controlled vocabulary must be used.

2.2.1.4 For device Interventions

	Data Field
	DAIT Comment

	a. Device type
	

	b. Device source
	

	c. Expected effect
	

	d. Device intervention removal time (if applicable)
	

	e. Time past devise intervention
	


2.2.1.5 For surgical Interventions

	Data Field
	DAIT Comment

	a. Surgical procedure description, including outcome of surgery (e.g. thymectomy)
	

	b. Time past surgery
	


2.2.2 Concomitant exposure

Other exposure types that are not manipulated variables in the study design (e.g. concurrent medications, alcohol or tobacco use, environmental exposures (e.g. cat dander, etc.)

	Data Field
	DAIT Comment

	1. Exposure agent
	

	2. Exposure agent amount
	

	3. Exposure frequency
	

	4. Exposure duration
	

	5. Time past exposure
	


* A controlled vocabulary must be used.

3.0 q-PCR Reporting 

 (Quantative Polymerase Chain Reaction)
3.1 Cell Isolation

	Data Field
	DAIT Comment

	A- Cell type used
	(PBMs, splenocytes,etc.) and Source (bone marrow, lymph node, etc.)* - preferably from the Cell Ontology or Foundational Model of Anatomy

	B- Purification method
	With link to protocol. This information is required and it can be included in a protocol.) 

	C- Purity phenotyping results
	e.g., 95% CD4+CD25+Foxp3+


3.2 Assay Conditions (link to assay protocol)

	Data Field
	DAIT Comment

	A- Control type
	positive or negative

	B- Control description
	PHA, PMA, etc.

	C- Stimulus
	name, concentration

	D- Length of culture 
	

	E- Number of replicates 
	


3.3 RNA Extraction (link to protocol)

	Data Field
	DAIT Comment

	A- Method used for RNA extraction and purification
	With link to protocol. This information is required and it can be included in a protocol

	B- Method used for RNA quantitation and quality evaluation
	i.e. 1-step or 2-step reaction, standard curve template

	C- Method use for RNA storage
	


3.4 RT- qPCR Conditions (link to protocol)

	Data Field
	DAIT Comment

	A- Commercially available PCR primers and probe for the experimental and housekeeping genes
	

	B- Commercial supplier name, Test Kit Name, Cat #, Lot #
	

	C- Customized PCR primers and probe for the experimental and housekeeping genes
	

	    1- Gene name
	

	    2- Sequence and nucleotide coordinates
	


3.5 Instrumentation Reporting    
	Data Field
	DAIT Comment

	A- Instrument type
	

	B- Instrument supplier
	


3.6 Data Analysis and Reporting

	Data Field
	DAIT Comment

	A- Post facto data analysis software (after machine processing)
	

	B- Statistical methods (link to protocol)
	


3.7 Data Deposition

	Data Field
	DAIT Comment

	Ct
	Cycle threshold


4.0 MBAA Reporting

Cycle Multiplex Bead Array Assay
4.1 Cell Isolation

	Data Field
	DAIT Comment

	A- Cell type used
	(PBMs, splenocytes,etc.) and Source (bone marrow, lymph  node, etc.)* - preferably from the Cell Ontology or Foundational Model of Anatomy

	B- Purification method
	With link to protocol. This information is required and it can be included in a protocol.) 

	C- Purity phenotyping results
	e.g., 95% CD4+CD25+Foxp3+


4.2 Assay Condition (link to assay protocol)

	Data Field
	DAIT Comment

	A- Stimulus (name, concentration)
	

	B- Accessory cells (e.g. pDC, B cells) 
	

	C- Length of culture 
	

	D- Number of replicates 
	

	E- Product(s) being measured
	e.g. cytokine, chemokine*



* A controlled vocabulary must be used.


4.3 Instrumentation and Assay Kits 

	Data Field
	DAIT Comment

	A- Instrument type
	xMAP or BD FACSArray 



	B-Instrument supplier
	Luminex, BioRad, etc or BD

	C- Commercial Test Kit:
	

	i- Commercial supplier name, Test Kit Name, Cat #, Lot #
	

	D- Customized Test Kit
	

	i- Microsphere supplier name, Cat #, Lot #
	

	ii- Capture Antibody clone name and  molecular specificity, supplier name, Cat #, Lot #
	

	iii- Detection Antibody and Streptavidin supplier name, Cat #, Lot #
	


4.4 Data Analysis and Reporting

	Data Field
	DAIT Comment

	A- Post facto data analysis software (after machine processing)
	

	B- Statistical methods (link to protocol)
	


4.5 Data Deposition

	Data Field
	DAIT Comment

	Concentration:
	e.g. pg/ml (interpolated or extrapolated)


5.0 ELISPOT Reporting

5.1 Cell Isolation

	Data Field
	DAIT Comment

	A- Cell type used
	(PBMs, splenocytes,etc.) and Source (bone marrow, lymph  node, etc.)* - preferably from the Cell Ontology or Foundational Model of Anatomy

	B- Purification method
	With link to protocol. This information is required and it can be included in a protocol.) 

	C- Purity phenotyping results
	e.g., 95% CD4+CD25+Foxp3+


5.2 Assay Condition (link to assay protocol)

	Data Field
	DAIT Comment

	A- Control type
	positive or negative

	B- Control description
	PHA, PMA, etc.

	C- Stimulus
	name, concentration

	D- Accessory cells
	e.g. pDC, B cells

	E- Length of culture
	

	F- Number of replicates
	

	G- Product(s) being measured
	e.g. cytokine, chemokine*

	H- Antibody(s) used
	name, concentration) to detect product

	  i- Manufacturer
	

	ii- Catalog number
	

	iii- Lot number
	

	iv- Type of label (FITC, HRP, etc.)*
	


* A controlled vocabulary must be used.

5.3 Instrumentation Reporting 

	Data Field
	DAIT Comment

	A- Measurement method (manual vs. automated)*
	

	B- Type of measure (independent or multiplex)*
	

	C- Type of ELISPOT reader/software (name)
	

	D- Units reported (spots/100 cells, etc.)
	

	E- Instrument/software settings for spot identification
	


* A controlled vocabulary must be used.
5.4 Data Analysis and Reporting

	Data Field
	DAIT Comment

	A- Post facto data analysis software 
	(after machine processing)

	B- Statistical methods (link to protocol)
	


5.5 Data Deposition

	Data Field
	DAIT Comment

	A- Text files containing spot sizes and intensities
	

	B- Final analyzed data
	


6.0 Gene Expression Microarray

6.1 Data Deposition

For the purposes of ImmPort data deposition, there are two general categories of gene expression microarray platforms: single color (e.g. Affymetrix) and two color platforms (e.g. cDNA).
	Data Field
	DAIT Comment

	Affymetrix gene expression results shall include a ‘.cel’ file
	The .cel file is the most immediate output result from the Affymetrix platform and is the basis for any meaningful re-analysis of results.

	.’tiff’ files shall be required for non-Affymetrix results. 
	The .tiff file is the most immediate output result from two color gene expression platforms.


7.0 Flow Cytometry

MIFlowCyt (http://flowcyt.sourceforge.net/miflowcyt/) is an ICSSS recommended standard for flow cytometry results.

7.1 Data Deposition

	Data Field
	DAIT Comment

	.fcs files shall be required for all flow cytometry 
	The .fcs file is the most immediate output result from flow cytometry instruments and is the basis for any meaningful re-analysis of results.


8.0 Impact on ImmPort Data Submission

In order to comply with the revised NIAID DAIT minimum information guidelines, the business rules for data submission to ImmPort will be revised.  These changes will be phased in over development implementation cycles.  The most immediate effect will be on the nature of references between descriptive records.
8.1 Data Deposition

The ImmPort Research Data Model is designed to capture relevant metadata (descriptive data) about subjects, samples, protocols, assays, and results.  The data model is designed to be modular.  Descriptive data elements in one category (e.g. subjects) can reference or link to descriptive elements from another category (e.g. protocols).  Although there is no intrinsic requirement for linkages between most descriptive categories, the DAIT minimum information guidelines require that some references be stipulated.  

Modifications to

	Reference from
	Reference To
	Comment

	Subjects
	Protocols
	Methods and procedures for subject description and treatment. 

	Biological Samples
	Protocols
	Methods and procedures for sample preparation and treatment. 

	Experiments
	Protocols
	Methods and procedures for analysis.

	Experiment Samples
	Protocols
	Methods and procedures for assays.

	Experiment Samples
	Reagents
	Key assay measurement components (e.g. array, antibody, etc.).


Required Descriptive Attributes for Reagents 

	Data Field
	Comment

	Manufacturer
	Commercial vendor or laboratory source 

	Catalog Number
	A unique identifier to describe a reagent from a given source


9.0 Conclusions

The NIAID DAIT minimum information guidelines are intended to clarify the goals and expectations of researchers as they submit data to the ImmPort system for archiving, sharing, and analysis.  The guidelines will be implemented in phases with the initial stages focusing on effects to metadata categories already captured by the ImmPort system.  Subsequent phases will include an expanded set of clinical descriptions, treatments, and interventions.
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