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1. PREFACE AND GENERAL INFORMATION 
 
INTERNATIONAL SPACE STATION U.S. NATIONAL LABORATORY REQUEST FOR 
PROPOSALS: 
 
This Request for Proposals (RFP) solicits applications from investigators from any U.S.-based research 
institution (academic, government, for-profit, not-for-profit) for access to biological specimens 
(biospecimens) from a Rodent Research Reference Mission to support fundamental biomedical research 
on the ISS U.S. National Laboratory. The primary hypothesis of the Rodent Research Reference Missions 
is that exposure to the spaceflight environment will result in significant and rapid effects on multiple 
organ systems of well-characterized mouse models concordant with the length of exposure to the space 
environment. These changes in cellular and organ function are hypothesized to be similar to the onset of 
some human diseases and the progression of cellular and metabolic dysfunction associated with aging 
and senescence on Earth. It is hypothesized that novel molecular targets may be identified by 
microgravity exposure that will facilitate the development of novel therapeutics for disease treatment. 
Furthermore, long-duration exposure to microgravity will induce a number of gene expression, protein, 
and metabolic alterations that may be identifiable as a series of assessable biomarkers for the 
deleterious effects of aging associated with cellular senescence.  

Proposals requesting biospecimens should be responsive to one of the two described emphasis areas 
below or include in the technical description of the proposal the hypothesis-driven science justifying 
their proposed use of the biospecimens. The scope of solicited research, scientific emphasis, and 
schedule guidelines for each of the two research emphasis areas may be different. Additionally, the 
proposed research approach must adhere to the specific guidelines outlined within the constraints 
described in Section 1.5 Research and Technology Development Objectives.  

Emphasis Area 1:  
Spaceflight induces profound changes in the human body that may be replicated in animal models of 
disease. In the absence of effective countermeasures such as exercise and therapeutic medicine in 
humans, these changes result in accelerated bone loss, cardiovascular deconditioning, delayed wound 
healing, immune dysfunction, and loss of skeletal muscle mass and strength, among other conditions 
that may mimic the onset and progression of human diseases on Earth. The responses of humans and 
model organisms to spaceflight may also, in some cases, mimic health-related outcomes associated with 
cellular senescence and aging.  
 
Emphasis Area 2: 
Spaceflight has been observed to affect cellular and molecular pathways resulting from changes in 
epigenetic regulation, oxidative stress, protein synthesis, or mitochondrial and telomere length 
homeostasis, among others. The dysregulation of these pathways has been implicated in a range of 
chronic and acute human diseases on Earth, including neurodegenerative and metabolic disease and 
cancer. Thus, spaceflight provides an opportunity for the analysis of these cumulative, exposure-
dependent physiological changes in animal models that recapitulate an accelerated model of disease. 
 
PROPOSAL SUBMISSION PROCESS: 
 
Offerors shall complete and submit a full proposal in accordance with the instructions provided in 
Section 2 of this Request for Proposals. Proposals shall be submitted no later than May 17, 2019, 5:00 
p.m. EDT. 

 
1.1 Award Information 
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No funding is available to Offeror as a result of this Request for Proposals. Awardees will receive 
requested biospecimens from mice dissected on the ISS and/or from mice dissected after live 
return from the ISS and associated ground controls. Section 1.5 below details the dissection and 
preservation methods that will be used. No modifications can be made to this protocol. 

  
1.2 Deadline for Completion of Project 

 
The Rodent Research-17 mission (also known as Rodent Research Reference-2) is scheduled to 
launch from the John F. Kennedy Space Center in Florida on SpaceX CRS-18 (no earlier than July 
8, 2019) with 40 female C57BL/6 mice provided by Taconic Biosciences. Thirty mice (15 young, 
15 old) will return to Earth live after approximately four weeks in space. These mice will be 
euthanized and dissected within approximately 60 hours of return to Earth. The remaining 10 
mice (five young, five old) will be euthanized and dissected on-orbit after approximately eight 
weeks in space. The preserved tissues and carcasses will be returned to Earth at a later date 
(TBD). 
 
Ground control animals housed in the same type of habitats as the spaceflight animals will 
follow an identical schedule on a delay of about three days (to allow for replication of the 
environmental conditions in orbit, with the exception of microgravity). In addition, a set of 
baseline control animals (10 young, 10 old) from the same cohorts will be euthanized and 
dissected at the time of launch. 
 
Investigators awarded biospecimens must be ready to receive shipment of the biospecimens 
within approximately one month of the return of biospecimens from the ISS National Lab. 
Analyses described in the proposal must be completed with final report submitted to the ISS 
National Lab by 12 months post receipt of biospecimens. In addition, all data collected from 
the Rodent Research Reference mission must be made publicly available upon publication of 
peer-reviewed research article(s) or by 18 months post receipt of biospecimens if publications 
containing Rodent Research data have not yet been accepted for publication. These data will 
be archived in the NASA Life Sciences Data Archive (LSDA) for the benefit of the research and 
spaceflight community. Archival data products may include but are not limited to low-level 
(raw) data, high-level (processed) data, and data products such as calibration data, 
documentation, related software, and other tools or parameters that are necessary to 
interpret the data. Investigators will be required to deposit copies of their peer-reviewed 
scientific publications and associated data into NASA’s publication repository called NASA 
PubSpace, which is managed by NIH’s Manuscript Submission (NIHMS) System. 

 
 

1.3 Background 
 

Numerous spaceflight experiments using rodent models have generated a broad range of 
significant results pertinent to translational biomedical applications for humans, including the 
neurology, muscle physiology, bone physiology, immunology, cardiovascular, and developmental 
biology disciplines. Historically, the platforms and vehicles used to transport these payloads to 
the space environment have been varied, from the Russian Bion/Cosmos spacecraft launched 
with Soyuz rockets, to NASA’s space shuttle. More recently, the commercially-operated SpaceX 
Dragon capsule has provided payload transport to and sample return from the ISS for rodent 
research missions. As a continuously crewed orbiting international science laboratory, the ISS 

http://lsda.jsc.nasa.gov/
http://preview.ncbi.nlm.nih.gov/pmc/funder/nasa/
http://preview.ncbi.nlm.nih.gov/pmc/funder/nasa/
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offers a platform for long-term experiments in microgravity with enhanced capabilities for 
research investigations in space using well-characterized rodent models, including return to 
Earth of live animals after weeks or months of exposure to microgravity in low Earth orbit. 
 
For a general description of the rodent research model in microgravity and rodent habitat 
facilities on the ISS, see the NASA publication A Researcher’s Guide to Rodent Research.  
 
For a detailed description of current guidelines for Rodent Habitat Standard Housing 
on the ISS developed by the NASA Flight Institutional Animal Care and Use Committee (FIACUC), 
see this document. Please note that at the date of release for this Request For Proposals, the 
guidelines for Rodent Habitat Standard Housing adopted by the FIACUC are consistent with the 
current Guide for the Care and Use of Laboratory Animals and the Animal Welfare Regulations, 
9CFR, but are subject to change by the FIACUC. 

 
Rodent research spaceflight experiments have contributed significantly to our understanding of 
the effects of microgravity on biological processes that are directly relevant to humans in space 
and disease processes on Earth. The following highlights show a range of results from rodent 
spaceflight experiments that are discussed in more detail in NASA’s Fundamental Space Biology 
Science Plan. 

 
 

1.4 Qualifications of Offeror 
 

Any U.S. institution that can respond to the emphasis areas described in this RFP may apply. The 
ISS National Lab will not consider projects using non-U.S. sponsorship.  
 
Please note: Due to federal export-import controls contained in the International Traffic in 
Arms Regulations (ITAR) and the Export Administration Regulations (EAR) that are applicable 
on the ISS National Lab, the ISS National Lab will only award Agreements to Offerors that 
present proposals that exclusively involve the use of “United States Persons”:   
 
“United States Person” - a natural person who is a lawful permanent resident as defined in 
8 U.S.C. 1101(a)(20) or who is a protected individual as defined by 8 U.S.C. 1324b(a)(3). It 
also means any corporation, business association, partnership, society, trust, or any other 
entity, organization or group that is incorporated to do business in the U.S. It also includes 
any governmental (federal, state, or local), entity. 
 
 

1.5 Research and Technology Development Objectives 
 

Proposers responding to this solicitation for access to biospecimens from a spaceflight 
experiment will focus on hypothesis-driven research to investigate the impact of the spaceflight 
environment on rodent physiology and aging. The ISS National Lab strongly recommends 
submitting letters of support to demonstrate feasibility or commercial interest, when applicable. 
Proposals should focus on one of the following:  
 
• The impact of spaceflight on the onset and progression of disease including health-related 

outcomes associated with cellular senescence and aging 

https://www.nasa.gov/connect/ebooks/researchers_guide_rodent_research_detail.html
https://ww2.iss-casis.org/l/51802/2019-03-14/bqh1wm/51802/225726/standard_housing_ISS.pdf
http://www.nasa.gov/exploration/library/esmd_documents.html
http://www.nasa.gov/exploration/library/esmd_documents.html
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• The impact of spaceflight on cellular and molecular pathways involved in aging. 

In addition, proposed experimental design(s) should be compatible with following constraints: 
 
Selected Offerors/researchers will be granted biospecimens from animals flown in the 
microgravity environment as well as data collected while in orbit, associated ground control 
animals in flight-like habitats, and baseline ground control animals. In your proposal, please 
specify the tissue(s) you are requesting, the number of animals from each group you are 
requesting tissue(s) from, and your preferred preservation methods. 
 
Forty (40) female Taconic Biosciences C57BL/6 mice will be launched in two (2) Transporters and 
transferred to four (4) Rodent Habitats onboard the ISS and housed for up to 8 weeks. Twenty 
(20) mice will be 10-16 weeks old (young) and the other twenty (20) will be 30-52 weeks old (old) 
at launch. The Transporter 1 “young” mice (heretofore referred to as Group 1) will be divided 
randomly into 2 groups of 10 each (10 mice in each Habitat); the Transporter 2 “old” mice 
(heretofore referred to as Group 2) will also be similarly divided. Each group will be exposed to 
the spaceflight environment for ~4 weeks (animals from both age groups), or ~8 weeks (animals 
from both age groups). No drug treatments or interventions other than those described can be 
accommodated. 

 
At ~4 weeks of spaceflight, just prior to Dragon unberth, 30 mice (15 each from Groups 1 and 2), 
will be transferred to the Dragon and transported live back to Earth. Within ~60 hours after 
return to Earth, postflight behavioral studies will be conducted prior to processing. A micro-CT 
(micro computed tomography) scan will also be conducted (data will be made available to 
Offeror). These mice will then be anesthetized and euthanized, and biospecimens will be 
harvested per awardee request. 
 
At ~8 weeks of exposure to microgravity, the remaining 10 mice (5 each from Groups 1 and 2) will 
be anesthetized via IP injection of ketamine/xylazine overdose injection and exsanguination. 
Tissues to be collected from these mice (no modifications can be made to this list): 
Blood (centrifuged and frozen) 
Heart (RNAlater) 
Brain (L hemisphere in PFA, R hemisphere rapid freeze) 
Eyes (L in PFA, R in RNAlater) 
Spleen (fixed in RNAlater) 
Liver (fixed in RNAlater) 
Kidney (L in PFA, R rapid freeze) 
Hindlimbs (L in formalin, R in RNAlater) 
 
Following the dissections in orbit, the remaining carcasses will be frozen and stored at -80°C or 
lower and returned for postflight analysis. 
 
Video showing animal health and behavior will be obtained and downlinked for archival recording 
and analysis and data may be made available to Offeror. 
 
Radiation dosimeters will be placed on or near the rodent habitats to assess radiation exposure 
and data may be made available to Offeror. 
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1.6  Services and Support Provided by the ISS National Lab, Taconic Biosciences, and 
Leidos Innovations Corporation 

 
The ISS National Lab is responsible for experiment design, project management, and access to 
the ISS for the Rodent Research Reference mission. 
 
Taconic Biosciences of Rensselaer, New York is providing the rodent research model strains for 
the Rodent Research Reference mission with assistance from BioServe Space Technologies of 
Boulder, Colorado. 
 
NASA selected Leidos Innovations Corporation of Houston, Texas to implement rodent research 
investigations on the ISS. Leidos is providing mission integration and operations support for this 
reference mission. 

 
 
2. PROPOSAL SUBMISSION 
 

2.1 Proposal Guidelines 
 

The proposal submission instructions and evaluation overview are available for download on the 
solicitation website. 
 
 
2.2 Selection of Awards 

 
After internal review and approval of proposals, the ISS National Lab will formally notify all 
Offeror(s) whose project has been selected for award of biospecimens. Thereafter, a formal 
agreement shall be established between the ISS National Lab and the Awardee(s), subject to 
negotiation of mutually acceptable terms and conditions. Awardee(s) will be contacted to 
determine specifics of tissue requests and preservation methods. Note: a representative list of 
mandatory flow down provisions contained in the agreement can be accessed via the ISS National 
Lab website on Contracts and Compliance.  

https://www.iss-casis.org/contracts-and-compliance/
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