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3Rs 
“In 1959, W.M.S. Russell and R.L. Burch published a practical 

strategy of replacement, refinement, and reduction—
referred to as the 3Rs—for researchers to apply when 
considering experimental design in laboratory animal 
research.  

 
Over the years, the 3 Rs have become an internationally 
accepted approach for researchers to apply when deciding 
to use animals in research and in designing humane animal 
research studies.” 
 

Guide page 4 
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Replacement 
“Replacement refers to methods that avoid using 
animals.  
 
The term includes absolute replacements  
(i.e., replacing animals with inanimate systems 
such as computer programs) as well as  
 
relative replacements (i.e., replacing animals such 
as vertebrates with animals that are lower on the 
phylogenetic scale).” 

 
Guide page 5 
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Refinement 
“Refinement refers to modifications of husbandry or 

experimental procedures to enhance animal well-being and 
minimize or eliminate pain and distress.  
 
While institutions and investigators should take all 
reasonable measures to eliminate pain and distress 
through refinement, IACUCs should understand that with 
some types of studies there may be either unforeseen or 
intended experimental outcomes that produce pain.  
 
These outcomes may or may not be eliminated based on 
the goals of the study.” 

 
    Guide page 5 
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Reduction 
Reduction involves strategies for obtaining 
comparable levels of information from the use of 
fewer animals or for maximizing the information 
obtained from a given number of animals 
(without increasing pain or distress) so that in the 
long run fewer animals are needed to acquire the 
same scientific information. 
 
Guide page 5 
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IACUC Review and the 3Rs 

• PHS Policy IV.C.1. 
http://grants.nih.gov/grants/olaw/references/phspol.htm 
 

• US Government Principle III 
• US Government Principle IV 
http://grants.nih.gov/grants/olaw/references/phspol.htm#USGovPrinciples 
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                     National Institutes of Health 
               Office of Extramural Research  
 
OER Office of Data Analysis Tools and Systems 

NIH Research Portfolio Online Reporting Tools 
http://report.nih.gov  

 http://projectreporter.nih.gov 
 

Brian Haugen, Ph.D. 
NIH Office of Extramural Research 
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Goals of RePORT Program 

• RePORT is the NIH’s commitment to the highest level of 
public accountability in carrying out its scientific missions. 

• The Research Portfolio Online Reporting Tools website 
provides access to reports, data, and analyses of NIH 
research activities, including expenditures and the results  
of supported research. 

• Our goals are to  
 Gather all NIH data and reports 
 Make these data easily accessible to the public 
 Highlight the links between NIH funding and research 

results and products 
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RePORT Home Page 
 http://RePORT.nih.gov 
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RePORT Tutorials 
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http://report.nih.gov/tutorial/ 
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Information in RePORTER 

• RePORTER, = Expenditures and Results 
 

• Information is included from 
• NIH, intramural and extramural for the past 25 years 

o Patents, publications, and other research outcomes 

• Projects supported by other components of HHS 
o ACF, AHRQ, CDC, FDA 

• Projects supported by the VA 
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RePORTER--Text Search 

Projects must contain ALL words and phrases  
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RePORTER--Text Search 

Projects must contain ALL words and phrases  



RePORTER—Search Search 
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RePORTER—Advanced Text Search 

In summary, Advanced text search allows: 
• Boolean operators: AND, OR, NOT 
•  Parentheses to define search clauses 
• The % wildcard to expand word matching 
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NIH Research Portfolio Online Reporting Tools 
My RePORTER 
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myemail@somemail 
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Welcome  myemail@somemail 
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osteoarthritis projects and publications 

1K23AR062099-
01A1 

BIOLOGICAL MARKERS OF SYSTEM BURDEN IN 
SYMPTOMATIC KNEE OA: A PROSPECTIVE 
STUDY 

SIBILLE, KIMBERLY 
THERESA 
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Matchmaker 
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The research group investigates the neurobiology underlying drug abuse and related 
psychiatric disorders. The work is focused on the systematic study of the human brain of 
drug abusers and subjects with psychiatric disorders in relation to opioid neuropeptide, 
cannabinoid and dopamine neuronal systems. Drug abuse and, e.g., major depression are 
associated with alterations of mood, cognition, and motivation, thus, an important goal is to 
identify and map specific genes in the mesocorticolimbic system, which regulate emotional 
function. Techniques such as in situ hybridization, RT-PCR, DNA microarray, in vitro 
autoradiography, and general biochemical assays are used for the detailed analyses of 
genes, and respective protein products, in discrete mesocorticolimbic brain areas. 
Molecular, biochemical, and in vivo studies of the human brain are assessed in relation to 
individual genotype in order to identify neurobiological correlates of functional genetic 
polymorphisms linked to addiction and affective disorders. Epigeneic mechanisms, e.g., DNA 
methylation, are also evaluated in relation to the regulation of gene expression. 
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Federal RePORTER (Alpha) 
http://FederalRePORTER.nih.gov 
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Federal RePORTER (Alpha) 
http://FederalRePORTER.nih.gov 
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    Resources for the 3 R’s 
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September 24, 2015 
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Coriell Institute 

Coriell Institute for Medical Research, founded in 1953 and based in Camden, New 
Jersey, is an independent non-profit research center dedicated to the study of the 
human genome. Expert staff and pioneering programs in the fields of personalized 
medicine, cell biology, cytogenetics, genotyping, and biobanking drive our mission. 
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Overview of Coriell  
 
 

• Basic biomedical research institute, committed  
to genetic research, biobanking, and education  
 

• Home of the Coriell Biorepositories - ranks among the world’s largest 
collection of living human cells and genomic DNA for use in research 
 

• Funded iPSC laboratory and stem cell biobank 
 
• Expert staff and pioneering programs in the fields of personalized 

medicine, cell biology, cytogenetics, genotyping, and biobanking 
 

• ISO9001-2008 certified (Quality Management System) 
 
 

We strive to provide the highest quality biomaterials and services to continuously 
meet the current and future needs of our customers. 
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Coriell Recognition 

• “Pioneers in the field of personalized medicine” 
– Health and Human Services 

• Top 10 “Research to Watch” 
– MIT Technology Review 

• “Leading by example” 
– Nature Magazine 

• “Transformations: 50 things that will change      
Philadelphia in 2015” 
– Philadelphia Business Journal 
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 Coriell Biorepositories 
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Repository Highlights 

Since 1964, NIH funding has 
supported Coriell Repository 
activities 

• $48.4M in federally-sponsored 
contract awards in the last five 
years 

• Originally executed in 1972, 
the NIGMS-Coriell contract is 
the longest uninterrupted 
contract at NIH 
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Coriell’s 
Repository 

Apparently 
healthy 

individuals Human 
populations 

Neurological 
diseases 

Genetic 
mutation 

Chromosome 
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Age-related 
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other 
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Immuno-
deficiency 
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Whole-
genome 
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Government 
Repositories 

NEI/AREDS 

NHGRI 

NIA 

NIGMS 

NINDS 

Non-Profit 
Repositories 

ADA 

CHDI 

Coriell-Owned 
Repositories 

Autism Resource 

IPBIR 

Custom             
Services 

Cell culture 

Genotyping 

Molecular biology 

Stem cell 

Safe                   
Storage 

Fail-safe 

Short-term 

Long-term 

Testing             
Services 

DNA fingerprinting 

Karyotyping 

Pluritest 

QPCR 

Repository Collections and Services 
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Collection Types in the Repository 
Funding 

Agency/Organization 
Grant, Contract or 

Collection 
Brief Overview 

National Institute of General 
Medical Science (NIGMS) 

1U42GM115336-01 Standard-setting collection used for disease gene discovery, with emphasis 
on Mendelian diseases and human populations, plus animal cell lines and 
DNA from dog, cow and hamster 

National Institute of 
Neurological Disorder and 
Stoke (NINDS) 

HHSN-271200800033C Broad collection of human samples for study of neurological disorders, 
accompanied by rich phenotypic data 

National Human Genome 
Research Institute (NHGRI) 

HHSN-268201100040C Landmark collection of human population samples from the International 
HapMap and 1000 Genomes Projects 

National Institute on Aging 
(NIA) 

HHSN-271201500003C Diverse set of human and animal cell lines and DNA samples collected for 
aging studies, plus mouse ES cells and transgenic lines 

California Institute for 
Regenerative Medicine 
(CIRM) 

IR1-06600 Largest publicly available human iPSC bank collected from individuals with 
diseases including autism, neurodevelopmental, eye, heart, and lung 
disorders 

New England Research 
Institutes (NERI) 

U01 HL098188 Heart 
Disease Genetic Study 

Collection of human samples used for study of congenital heart disease 

EMMES Corporation & 
National Eye Institute (NEI) 

Age-Related Eye Disease 
Study (AREDS) 

Human samples used to identify novel factors relevant to the 
pathogenesis, progression and response to treatment of a variety of 
retinal conditions 

Jackson Laboratories JAX Collection Collection of mouse embryos, sperm, and tissues, as well as human tumor 
samples 

Yerkes National Primate 
Research Center 

Yerkes Primate Resource Collection of viable cell cultures and DNA samples from primate Pan 
troglodytes 

Integrated Primate 
Biomaterials and 
Information Resource 

IPBIR Repository Collection of cell lines and DNA samples of known provenance with 
accompanying demographic, geographic and behavioral information for a 
variety of primate species 

55 



56 



Other Important Partnerships 
• National Cancer Institute  

(NCI, NIH) 
• National Science Foundation (NSF) 
• Centers for Disease Control  

and Prevention (CDC) 
• US Immunodeficiency Network 

(USIDNET) 
• CHDI Foundation (Huntington’s 

Disease Foundation) 
• American Diabetes Foundation 
• Autism Research Resource 
• Wistar Institute 
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Sample Types in the Repository 
• Genomic DNA 
• Total RNA 
• Saliva 
• Frozen whole blood 
• Plasma 
• Serum 
• Urine 
• Cerebrospinal fluid 
• Normal & tumor tissue 
• Histology slides 
• Human transformed B-cells [LCLs] 
• Cultured human fibroblasts 
• Human PBMCs 
• Tumor cell lines 
• Animal cell lines: cow, dog, hamster 
• Mouse/human hybridoma cell lines that produce antibodies 
• Polyclonal & monoclonal antibodies 
• Purified proteins 
• Plasmid “mini-genes” [Huntington's Disease Molecular Tool Box] 
• Mouse ESCs and human iPSCs 
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Biobanking Logistics Capabilities 
• Enhanced capabilities in inventory management 

• Inventory management of main and fail-safe storage 
locations with real-time RIMS database 

• State-of-the-art freezers and cryogenic tanks equipped 
with alarms, monitors and sensors 
• -80°C ultra-low freezers 
• Liquid nitrogen (LN2) and liquid nitrogen vapor (VN2) 

cryogenic tanks 
• In-house and remote storage facilities equipped with 

limited-access and break-in security system 
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Stem Cell and  
Induced Pluripotent Stem Cell Lines  
• Largest collection of iPSCs for reprogramming, expansion  

and cryopreservation 
• Comprehensive quality control 
• Characterization of iPSC lines 

• Embryoid body formation, Surface antigen testing, PluriTest (gene 
expression), G-banding karyotype analysis, Genotyping microarrays 

• Disease-in-a-dish research 
• Growth and characterization of mouse embryonic stem cells 

(mESCs) 
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• California Institute for Regenerative Medicine (CIRM) was 

established to accelerate stem cell research in California by the 
establishment of a $3 billion fund approved by taxpayers.  
 

• This initiative will establish a state-of-the-art iPSC bank in California 
that will be broadly accessible by researchers worldwide. 
 

• Tissue samples collected from patients suffering from Alzheimer’s 
disease, autism spectrum disorders, liver diseases, cardiovascular 
diseases, neurodevelopmental disabilities such as cerebral palsy 
and infantile epilepsy, diseases of the eye, or respiratory diseases.  
 

• Coriell collaborating with Cellular Dynamics International (CDI)  
to create and distribute 3 induced pluripotent stem cell (iPSC)  
lines for each of 3,000 healthy and diseased donors.  
 

• Coriell Institute ~$10 million by CIRM to set up and bank  
the iPSC lines. 

The CIRM Stem Cell Repository 
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 Coriell Research Services 
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Coriell Cell Culturing Services 
• Isolation and cryopreservation of peripheral 

blood mononuclear cells (PBMC) 
 

• EBV-transformation of PBMCs for establishing 
immortalized lymphoblastoid lines  
 

• Establishment of primary fibroblasts and 
differentiated cell lines from biopsy 
 

• Growth of cell lines for isolation of DNA and 
RNA 
 

• Expansion of cell lines for distribution, stock 
maintenance, molecular and cytogenetic 
analysis  

 
 
 

 

63 



Coriell Molecular Biology Services 

• Genomic DNA, total RNA and 
miRNA isolation from  blood, 
cells and tissues 

 
• Large scale propagation of 

transfection-ready plasmid DNA 
 

• Genotyping with highly 
polymorphic microsatellite 
markers using multiplex 
fluorescent PCR; pedigree 
verification and cell line 
authentication 
 

• Hemoglobin testing of biofluids 
(e.g., plasma, serum) 

• Mycoplasma testing by  
Real Time PCR assay 
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Coriell Genotyping and Microarray Center 
• One of the largest microarray facilities in the 

nation offering genome-wide genotyping 
• High-throughput platforms 
• CLIA certified in 50 states 
• Affymetrix SNP 6.0 and DMET Plus arrays 
• mRNA and miRNA expression profiling 
• Copy number variation analysis  
• Custom genotyping panels 
• Instrument capacity for 2000-3000 samples 

per month 
• Ion Torrent Targeted DNA/RNA Sequencing 
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Sequencing Options for Multiple Organisms 

• Human U133 array 
• Mouse 430 array 
• Rat array 
• Drosophila gene array 
• E. coli array 
• P. aeruginosa array 

Affymetrix offers over 6 dozen 
types of arrays: 
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Cytogenetics 
• G-banded karyotype analysis 

• Analysis of copy number variation 
and loss of heterozygosity using 
Affymetrix Genome-Wide Human 
SNP Array 6.0  

• FISH analysis including probe 
design, labeling, purification and 
validation  

• Application of cytogenetic and 
cytogenomic services for stem cell 
studies and transgenics quality 
control 
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 How to Order Samples 
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Access Coriell’s online catalog  https://catalog.coriell.org 
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Instructions for Ordering Samples 

• Determine which repository contains sample(s)  
of interest 

• Click on sample ID to retrieve information about sample  
• Fill out required paperwork: 1) Statement of Research 

Intent and 2) Material Transfer Agreement 
(MTA)/Assurance Form 

• Place order through Coriell’s online catalog, or contact 
Customer Service Department by phone: 
– Call (800) 752-3805 (USA) 
– Call +1 (856) 757-4848 (World) 
– Email customerservice@coriell.org 
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 Sample Pricing 

71 



Sample Pricing 
• Sample prices vary, depending on which repository 

sample is ordered from 
• Click on sample ID to retrieve information about  

sample price  
• Product types include: 

• Live or frozen cell cultures 
• Cell pellets 
• DNA aliquots 
• DNA panels 
• DNA plates 
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Price by Contract 
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Detailed Sample Information 
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Thank You! 
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Uses for These Resources 
• Identify similar or complimentary models 
• Identify refinements 
• Find collaborators 
• Find subject matter experts 
• Reduce use of live animals 
• Reduce costs for research 
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Questions 
Now: Type your 
questions into the  
chat box on 
GoToMeeting  
dashboard. 

Later: email your 
questions to 
OLAWDPE@mail.nih.gov  
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Question 1 

Does OLAW expect investigators to use NIH 
RePORTER and the Coriell’s resources exclusively? 
 

78 



Answer 1 
No, while NIH produces RePORTER and supports 
many of the Coriell’s repositories, use of these 
resources is optional. As we learned from Brian and 
Alissa, these resources offer valuable information 
that may be useful in identifying collaborations, 
finding subject matter expertise, and obtaining 
samples as an alternative to the use of live animals.  
RePORTER and Coriell are examples of the types of 
resources that may be used to implement the 
3Rs.There are many other ways to find this type of 
information including literature searches as we 
highlighted in the OLAW June 2014 webinar.  
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Question 2 

Would searching NIH RePORTER or Federal 
RePORTER qualify as an alternative search to 
meet Animal Welfare Act Regulation 
requirements?  
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Answer 2 
Maybe. NIH and Federal RePORTER provide 
valuable information about research models and 
NIH RePORTER includes publications resulting 
from NIH funded research. Their usefulness in 
finding alternatives to painful or distressful 
procedures has not been evaluated.   
It’s an interesting idea that may be best 
explored with the help of your institution’s 
librarian. Ultimately, it is the effectiveness of the 
search that matters. 
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Question 3 

What other features do RePORT and RePORTER 
offer that might be of interest to investigators?  
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Answer 3 
RePORT offers: 

• NIH Awards by Location and Organization tool, which 
can simplify the process of finding NIH-supported 
projects in particular states, at particular 
organizations, or in particular types of institutions(like 
schools of veterinary medicine). 

• NIH Data Book, which summarizes trends in research 
funding and success rates 

• NIH Funding Facts, quick access to statistics from the 
NIH Data Book and annual reports produced by the 
NIH OER’s Division of Information Services. 
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Question 4 

Must an investigator have  an NIH grant to 
procure samples from Coriell?  
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Answer 4 

No. Coriell’s Biorepositories are available for 
purchase regardless of funding arrangements. 
While procurement requirements may vary 
across collections, investigators must at 
minimum complete and submit a Material 
Transfer Agreement form and a Statement of 
Research Intent. 
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Question 5 

Must IACUCs review requests when investigators 
obtain items from Coriell? 
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Answer 5 

No. IACUC review is not required when animal 
tissue or other materials are obtained from 
repositories like Coriell.  
Some institutions may have animal biosecurity 
policies that require review of biological 
products to be administered to animals or that 
are classified as biohazards.   
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OLAW Online Seminar 
Q & A with OLAW 
December 3, 2015 
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