WWW.NASAWATCH.COM

Quarterly Report for the Period April 1st — June 30th, 2015

CENTER FOR THE ADVANCEMENT OF SCIENCE IN SPACE (CASIS)

FY2015 Q3: APR 1-JUN 30 = 2015
WWW.NASAWATCH.COM



WWW.NASAWATCH.COM

EXOCT IV € S UIT TNV s ausissaivissasiana ey i v s o o o S S o e U e e e i

Research And Technology DevelOpPmMEent ... ..usissssmssmsismmsssissssssasssssssasssnssssnsnssasssanssssassanssssas 4
Business Development And Partnerships ... sssssssssss 8
ST IV JE L5 00 hsicvsive v A A G 4 A S A AL A SR AR5 i AR DS 9
I 0 0wt ms i i w5 5 593 A AR B A YRS S A RS 10
FINANCIALS oot sessssssssssss sesssss sesssssssssssensssssssensnssesssnssssassssasessessases 12
T L T 00 s 3 KA 0 N RAa 4 A S PR AR 3 RS AR S AR AN N ELAS A NS AR A REREAFSRAA AR RIS 13
03 EY 15 Project PIpeliiie . omssss s yistsisseysms s/ e sy 16
Conferences And Events In Q3 FY15....... o ciininemsnnsmsasresesersessssess ssassssssasssmonssesesssassasssanss 27

Subject to the terms and condifions of Cooperative Agreement NNH11CD70A, this report
contains data and proprietary information related fo CASIS’ customers that shall not be
duplicaoted, used, or disclosed oufside of the government - in whole or in part - for any purpose
other than evaluafion purposes by the governmenti. The government shall have the right to
duplicate, use, or disclose the data fo the extent provided in the Cooperative Agreement and
pursuant fo applicable law. This resfriction does not limit the government's right fo use
information confained in the report if it is obtained from another source without restriction.
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During the third quarter of fiscal year 2015 (Q3 FY15), the Center for the Advancement of Science
in Space (CASIS) demonstrated confinued commercial development—including deeper
penetrafion in key segmenis—and saw an increase in published resulis from Infernational Space
Station (ISS) U.S. National Laboratory projects.

CASIS continued its progress in Q3 to diversify the research and development (R&D) porifolio of
the ISS National Lab, awarding six flight opportunities to researchers from commercial and
academic institutions, and receiving an additional 21 proposals, which are under review as
fufure ISS National Lab projects. CASIS also issued a request for information, seeking input from
lissue engineering and regenerafive medicine subject matter experts that may be adapfed for
use onboard the ISS National Lab.

Refurned/complefed ISS National Lab projects are showing significant results and impact. Last
quarter, two journal articles based on resulfs from CASIS-sponsored R&D were published.
Addifionally, because of CASIS leveraging, a new online web fool will enable analysis of ISS
Earth imaging data (from the Hyperspectral Imager for the Coastal Ocean) by the globail user
community, allowing fransiation of ISS National Lab data info benefits for life on Earth. Finally, an
experiment using a commercially builf rodent bone density scanner onboard the ISS validated
the availability of this instrument for future ISS research. This capability furthers 1SS National Lab
research utfilization, and such use of commercial off-the-shelf equipment saves development
costs traditionally associated with space-bound specialized equipment.

CASIS continued efforts fo leverage existing resources and collaborations to enable

groundbreaking campaigns and ongoing inifiafives. Some key examples include:

= Campaign Good Health (an inifiative to benefit human heaith on Earth through space-based
inquiry). CASIS confinued to engage leading subject matter experts regarding cuffing-edge
trends in terrestrial research—focusing on problems thaf can be solved or accelerated on
the ISS. In parallel, CASIS explored opportunities for collaborations and instifutional
parinerships with existing NASA programs and commercial laborafories.

= Campaign Good Earth (an initiative to improve Earth imaging from the ISS). CASIS confracted
an Earth observation indusiry expert fo analyze existing resources and capabilifies toward
developing a strategic approach for maximizing resource investment and return.

= CASIS education initiatives. Five student projects in science, technology, engineering, and
mathematics (STEM) were awarded as part of a parfnership with the Boy Scouts of America—
an organizafion that has exisfed for more than a century and is now composed of nearly 2.5
million youth members.

CASIS continues to gain credibility and visibility with the broad U.§. R&D communify via industry
conferences and events, including a real-time event featuring the IS§ National Lab during the
New York Stock Exchange closing bell. CASIS engaged with more
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than 2,000 researchers during @3 and is currently working with nearly 150 companies fo develop
flight project ideas across a wide variety of disciplines.

CASIS STEM education programs reached 25,000 sfudents and educafors in Q3.

Sadly, among these sfudents were those whose experiments were lost during the lounch
anomaly of the SpaceX-7 commercial resupply services mission on June 28, 2015. Of the ten
CASIS-sponsored payloads lost in this anomaly, nine contained student experiments. Although
the launch anomaly is a stark reminder of the challenges of spaceflight commercialization, the
power of the ISS as an R&D platform compels us fo carry on. CASIS is committed fo re-
manifesting the lost payloads at the earliest possible opportunity. Additional STEM acfivity this
quarter included the kickoff for the CASIS co-sponsored Zero Robotfics Middle School
Competition that will involve almost 1,000 sfudents. The competition itself will occur in 4
onboard the ISS.

The following report details the specific progress of CASIS and its management of the ISS U.S.
National Lab during 3 FY15.
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Campaign Good Earth
Good Earth is a large-scale collaborative campaign focused on maximizing 1SS Earth
observation capabilities for Earth benefit. Following a presentation to NASA ISS Program Office
leadership in late April, Good Earth milestones were clarified to emphasize the role of ISS as a
technology demonstration platform. Q4 FY15 milestones include:
1. Understand the capabilifies and limitations of the ISS as a remote sensing plaiform.
2. Defermine the best use of the IS§ as a remote sensing plafform given current and
planned remote sensing projects and supporting fechnology capabilities.
3. Evaluafe access requirements and pofential utility of NASA remofe sensing science data
fo contribute fo the development of data fusion products with commercial vaiue.
4. Develop and employ an engagement strategy with commercial companies and other
government agencies (OGAs) fo identify and advance remote sensing and supporting
technology flight projects.

To meef these milesiones, in June, CASIS awarded a subcontract for a study to evaluate 1SS
remote sensing capabilities and assess NASA science data and processes. During this 120-day
study, interviews and surveys will be conducted with potential stakeholders, customers, and
partners from NASA, aerospace, and Earth science fechnology companies. Based on the resulfs
of this study, CASIS will meet milestone 4 and establish a business development engagement
strategy to (1) evaluate the IS8 as a remote sensing platform (infrasfructure, dafa management,
and ideal Earth viewing locatfions); (2) select projects that evaluate the commercial applicability
of data collected from NASA Earth science missions; and (3) identify potential technology
demonsiration flight projects with broad benefit.

Campaign Good Health

The objective of Good Health is to establish partnerships with NASA, OGAs, and industry fo
leverage funding that will enable open-source science on the ISS to improve human health on
Earth. To complement a potential astronaut longitudinal study, the campaign will generate
longitudinal data from model organisms and cell lines exposed fo the space environment. These
will be entered into the NASA Genelab platform, an open-source database generated from
spaceflight experiments, fo enable community-driven reference experiments, generafing
standard reference dafasefs. The Good Health sirategic efforf will leverage the Precision
Medicine Inifiative, an enterprise unveiled by President Obama fo generate the scientific
evidence needed fo move precision medicine info everyday clinical pracfice, as well as digital
medicine and systems biology fo incentivize use of the ISS by the biomedical community.
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In support of Good Health, CASIS issued a request for information (RFI) in @3 on 3D
Microphysiological Sysfems for Organs-0n-Chips Research (hitp:/ /www.iss-
casis.org/Opportunities/Solicitations/RFIOrgansOnChipsResearch2015.aspx). The RFl seeks fo
capture expert inpuf about cufting-edge micro-scale systems that mimic the structure and
functions of living organs, toward developing a plan fo support such research on the ISS Nafional
Lab. Using human celis in these microphysiological systems onboard the ISS will accelerate
scientific advancements toward tissue engineering and regenerafive medicine.

In anofher major Good Health inifiative, CASIS disfributed a “model systems” survey to more than
150 strategically fargeted subject maftfer experis—seeking expert inputf fo help identify optimal
model organisms (e.g., rodentfs, flies, cell culfures) for studying human disease onboard the ISS.
Research opportunities using these models will be prioritized as parf of Good Health, and
opportunities for related collaborations with NASA, the National Space Biomedical Research
Institute (NSBRI), and the NASA Genelab platform will be explored. Survey resulls confinue fo be
submitted (25 in €3), and a second wave of surveys in @4 is planned.

Additional @3 accomplishments include:

« Developed a baseline strategy document, including a detailed description of Good Health
and its objectives and an execution plan and a Charter defining stakeholder roles and
responsibilities.

« Connected with key U.S. commercial laboratories fo leverage institutional pariners for rodent
model resources and engaged with Merck regarding use of rodent disease models.

* Engaged with the NASA Space Life and Physical Sciences (SLPS) Research and Applications
Division fo collaborate on a longitudinal rodent reference mission.

« Engaged with the NASA Human Research Program (HRP) regarding expansion of the NASA
Biclogical Specimen Repository to include samples for omics-based analyses.

= Participated in the National Research Council Space Week omics panel focused on daia
management.

Goals and objectives for @4:

* Continue biweekly meetings of the Good Heaolth Steering Committee and on-board National
Institutes of Health (NIH) members.

» Coordinate with the Steering Committee to complete signing of Good Health Charter and fo
identify subject matter experts for Good Health Science Definifion Teams.

e Support Precision Medicine Initiative meetings at NIH and develop a proposal fo integrate an
asfronaut longitudinal study into the Precision Medicine Initiative.

« Complete a Good Health Strategic Plan, integrating results of CASIS and NASA RFls, surveys,
market research, and the Genelab Strategic Plan, as well as addressing identification of
extramural funding sources and mechanisms.
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ISS National Lab Portfolio
CASIS awarded flight opportunifies to four projects across diverse disciplines in @3: one in life
sclences (rodent research, in collaboration with the Department of Defense), one in fluid physics,
one in technology developmentf, and one in remote sensing—the last of which is a re-flight by a
returning customer. In additfion, CASIS awarded ISS National Lab allocation to fwo NASA SLPS-
funded investigators for protein crystal growth experiments—a successful example of promoting
ISS utilization through synergies and collaboration with NASA centers (in this case, Marshail
Space Flight Center and Glenn Research Center). Finally, CASIS supported fhe launch of two
NanoRacks commercial payloads fo the 1SS National Lab in April and an additional fen
NanoRacks payloads in June that were sadly lost in the SpaceX-7 launch anomaly. Details of the
CASIS impact from this anomaly are discussed in the Operations Logistics Update below.

Four papers have been published in academic journals as a resulf of CASIS-sponsored
investigations, ftwo in FY2014 and two on March 30, 2015. The first of these two most recent
papers resulted from a science, technology, engineering, and mathematics (STEM) education
payload, “Ants in Space,” that launched on Orb-1 in January 2014 and sfudied ant collective
search behavior in microgravity. When ants search for food, they do so as a highly coordinafed
community with complex behavior. For example, the density of ants in a search area influences
how an individual moves (the degree fo which ifs path is curved or wandering). Algorithms
describing this behavior are critical o understanding group foraging in social insecfs and other
systems of collective behavior, including technology applications. Studying this behavior in
social insects may help to refine collective behavior algorithms for use in other systems; for
example, in the programming of swarms of robofs to optimize search-and-rescue capabilities. In
the paper, the authors explain that ants in microgravity explored search areas less thoroughly
and fook paths that are more convoluted. This project continues as a ground-based STEM
education program, leveraging resulis from the flight project.

The second paper results from a foundational project awarded in response a CASIS solicifation
promofing protein crystal growth. The paper, a review article in an online journal, discusses
differenf methods of growing very large protein crystals—including growth in microgravity
onboard the ISS National Lab. Understanding a profein’s function in the body and its
susceptibility fo various drug freatments requires determining the protein’s structure, which in
some cases requires very large protein crystals for analysis. The authors describe ways to
produce such crystals and show Images of space-grown crystals as an example of how a lack
of buoyancy-driven convection onboard the ISS allows improved crystal formation and growth.
Additional publications detailing structural information obfained from these space-grown
proteins are expected.

Citations and addifional descriptive text for these two papers can be found in the Metrics table
“Contributfions to Scientific Knowledge — Results Published in Scientific Journals” on page 14.
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In addition, a project awarded in response fo a CASIS-issued solicitation focused on Earth
imaging produced a web fool that is now available online: The Hyperspectral Imager for the
Coasfal Ocean (HICO) Image Processing System (IPS), htip://hyspeedgeo.com/HICO/. HICO,
though now refired from use on ISS, was the first space-borne imaging spectrometer designed fo
study the coastal ocean. HICO IPS is a computing application for inage analysis and data
visualization of the more than 10,000 images of Earth HICO collected during its five years of
operations (Sepfember 2009 - Sepfember 2014). HICO IPS differs from other online map services
because it is an application-server, so results are dynamically generated on-demand per the
user’s request. The system can support various remofe sensing instruments and applications in
addifion to HICO images and data, providing an adapiable framework for implementing new
algorithms and making new applications available fo the global user community. This tool
advances the CASIS mission by enabling a broader audience to translafe data acquired in
space into applications to benefit life on Earth.

Additional foundational projecfs also continue to produce posifive resulls. Of the 28 projects
currently completed or in posiflight analysis, approximately half are from commercial
companies, with academics, other government agencies, and STEM education institutions
represented in the other half. The vast majority of these projects are in the life sciences, and
preliminary findings show a majority mef their experimental objectives, with many groups
preparing scientific journal papers. For example, in addition to the review paper described
above, three other CASIS-sponsored groups have successfully crystalized profeins of interest
from spaceflight experiments and are currently working on structural defermination. Preflight and
ground-based projects also are showing some exciting preliminary indications, including
multiple groups who have seen improved differentiation of cardiac stem cells in simulated
microgravity systems. For more details on CASIS-sponsored projects and their progress, see fhe
“Q3 FY15 Project Pipeline” table on page 16 of this report. This fable includes preliminary findings
and indications from ground-based and postfiight CASIS-sponsored projects.

NASA Collaborations

In June, CASIS and NASA SLPS personnel met to define new pathways to mutually support flight
projects sponsored by either organization and Reference Missions using model organisms (e.g.,
rodenis). The goal is fo accelerate R&D payloads fo 1SS within planned research increments. This
collaborative and strategic sharing of ISS resources boosts the potential for refurn on investment
to the U.S. faxpayer and benefifs the science objectives of both CASIS and NASA.

Also in June, af the invitation of HRP Chief Scientist Dr. Mark Shelhamer, CASIS Senior Scienfist Dr.

Michael Rober's presented fo program management, scientists, and staff af NASA-JSC in the HRP

Human Health Countermeasures, Behavioral Health and Performance, Space Radiation, Space

Human Factors and Habitabilify, and Exploration Medical Capability elements. The presentation

of the CASIS mission and the Good Health campaign is another step in improving

communication with NASA ISS stakeholders fo advance shared research objectfives relafed to
human heaith and disease prevention.

FY2015 Q3: APR 1-JUN 30 « 2015

WWW.NASAWATCH.COM 7



WWW.NASAWATCH.COM

Operational Logistics Update
During @3, two commercial resupply services (CRS) missions launched to ISS. The April 14, 2015
launch of the SpaceX-6 Dragon capsule delivered nine CASIS-sponsored payloads to the ISS,
including the Novartis Biosciences’ Rodent Research-2 mission and the NIH-CASIS funded Osteo-
4 project, both of which returned fo Earth on the SpaceX-6 return mission. The successful
Novartis payload operafion using the bone densitometer is a landmark
achievement for microgravity research. This validation experiment for the facility serves as
a pathfinder to future commercial rodent research projects. Furthermore, the dissection
operations were completed in less time than allocated in mission planning.

The second attempted CRS mission on June 28, 2015, SpaceX-7, experienced a cafasfrophic
anomaly shortly after liftoff from the launch pad; all payloads were lost. The SpaceX-7 Dragon
manifest featured 20 1SS National Lab payloads from both commercial and academic
organizations. Of these payloads, the ISS National Lab commercial services provider NanoRacks,
LLC, supplied half. CASIS grant funding investment in the lost payloads is approximately a haif
million doliars, and the loss fo the space community and the commercial space market affected
many others as well. CASIS is working with all sponsored investigators affected by the launch
failure and will support re-flights on future missions. Sadly, some of the student projects lost in the
anomaly were re-manifested from the Orb-3 launch, which also resulted in loss of vehicle and
payloads. CASIS will prioritize these student projects, as well as other research and commercial
flight projects onboard, for re-flight, inserfing them info the existing manifest at the earliest
opportunity. For more defails on the specific payloads lost in the anomaly, see the “Q3 FY15
Project Pipeline” table on page 16.

FUNDING, AND

Dunng Q3, CASIS continued commercial market penetration with key industry events,
Destination Station Roadshows, brainsforming sessions with key targeted companies, and
Sponsored Program management (described below). The main vertical areas of focus for Q3
were life sciences, industrial and mafterials R&D, and aerospace and technology development.

Industry events reached more than 50 companies and close fo 2,000 interested individuals in 3,
increasing the CASIS pipeline of potential commercial projects to reflect more than 140
companies. Moreover, many of the brainstorming sessions with five Key Accounts (Forfune 500
companies and other sfrategic partners with R&D that can be enabled by space) this quarter
included collaboration with teams from various NASA cenfers, furthering CASIS and NASA efforts
to exploit shared resources and maximize ISS ufilization. See the Conferences and Evenfs table
on page 27 for details.
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CASIS also promoted the Massachusetts Life Sciences Galactic Grant Competition, the first-ever
CASIS Sponsored Program, through roadshows generating commercial interest in ISS as a
bioscience research platform. A Sponsored Program is a grant solicitation in which funding is
provided partly or entirely by an oufside entity. CASIS worked with more than 20 companies fo
generate proposals in response fo the Galactic Grant solicitation. Of these, nine were selecfed
as finalists, and two flight prize awardees will be announced at the 1SS R&D Conference in July
2015. These awardees will split a $500,000 grant from the Massachusefts Life Sciences Cenfer.
Additionally, CASIS submiited five proposals for future sponsored programs and external funding
opportunities in 3.

Additionally, CASIS facilitated infroductions between five companies and investor groups
interested in supporting cutfing-edge R&D. CASIS also formalized three new investor partnerships,
which will seek to further augment available funding avenues for CASIS-sponsored principal
investigators:

« InQfel (VC firm, Washington, DC)

» Lux Capital (VC firm, Menlo Park, CA)

« NextGen Angels (angel neiwork, Washington, DC/NYC/Bosfon)

Finally, CASIS increased its strategic support of low Earth orbit (LEO) commercialization. A Jjoint
NASA/CASIS committee dedicated to LEO commercialization has selected preliminary focus
areas for the first coordinated efforts to stimulate the use of LEO for sustained economic activity.
The ISS National Lab is a critical platform in this regard and CASIS is participating in developing a
tactical plan supporfing identified focus areas. Specific progress in Q3 included preliminary
identification of LEO research areas and technology platforms with shared public-private benefif,
including protein crystallization, organ or tissue bioengineering, and in-orbit manufacturing.

projects and collaborations. A new Christa McAuliffe Challenger Center partnership and CASIS
STEM education grant with Framingham State University in Framingham, Massachusetts, provides
access for 720 under-represented students fo a “CASIS Earth Odyssey Mission” simulation at the
Center. The Center will also feature ISS National Lab STEM content fo an estimated 10,000 visitors
annually.

In addition, five new sfudent projects were selected for CASIS sponsorship in Q@3:
* Boy Scouts Space Sfation Design Challenge in Chicago, llinois, - The Boy Scouts of America
and Exploring Scouts program were awarded three student flight projects scheduled for
launch in 2016.

FY2015 Q3: APR 1-JUN 30 « 2015
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* Massachusetts Life Science Centers Space Station STEM Challenge, Boston, Massachusetts -
CASIS selected one flight and one ground project proposed by student teams from under-
represenfed communities in Massachusetts, fo be awarded during the ISS R&D Conference in
July. This STEM Challenge was in parallel fo the Galactic Grant Competition described on
page 9.

CASIS also continued managing existing STEM education programs and partnerships. The

following took place in Q3:

»  Kickoff for the 2015 Zero Robotics Middle School Competition, titled Coronospheres. The 2015
summer program involves 62 schools, 930 students, and 372 adulfs. The Coronospheres
Mission (i.e., the student challenge) is fo use a robotic satellite to photograph points of
interest on an asteroid and upload as many pictures as possible while avoiding effects of
solar flares.

» 100 disadvantaged studenis in Seatile, Washingfon, participated in a 4-week Space Station
Academy program in collaboration with the Seafile Museum of Flight.

Q3 also featured a SpaceX Dragon launch fo the 1SS on June 28, 2015, that transported more
than 30 student experiments representing more than 10,000 sfudent/educator participants in
CASIS STEM programs and partnerships. Despite the anomaly associated with this launch, this is
likely the highest fotal number of student/educator experimenis and parlicipants ever recorded
on a single launch to the ISS—a huge accomplishment for ISS as an education platform.

N T e RIATIA AL 1 AD T, TLUE
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Leveraging existing conferences and events fo raise awareness about the ISS National Lab

produced fwo examples of successful promotion:

* As part of a Destination Station event in early June, CASIS joined NASA af the New York Sfock
Exchange to ring the closing bell. CASIS Directors, Asfronaut Joe Acaba, and members of the
1SS research and operations community including Merck, Boeing, Orbital, and SpaceX joined
NASA leadership on stage. CASIS and NASA held several media interviews during the event
and spoke with fraders and other stakeholders on the floor of fhe exchange. The event
increased ISS National Laboratory visibility and branding to Fortune 500 companies and
potential funders—a critical non-traditional farget secfor. Joint NASA/CASIS presence
established the credibility of CASIS and the relevance of spaceflight research to this crifical
audience. _

» Also in June, CASIS execuled a live downlink from the ISS for the BIO Infernational
Conference in Philadelphia, Pennsylvania. The event feafured a conversation between CASIS
Executive Director Greg Johnson (present af the conference) and in-orbit Asfronaut Scoftt

Kelly. During the 15-minute downlink, aftended by more than 3,500
pharmaceutical and biotechnology indusiry executives, Johnson and
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Kelly discussed ISS capabilities and how fo leverage the ISS Nafional Lab for R&D
advancements. The downlink greatly enhanced the overall visibility of CASIS to the 15,000
BIO aftendees: booth fraffic increased dramatically after the evenf, and requests for media
interviews and meetings tripled versus prior years. Of the conferences and events CASIS
aftends, BIO fradifionally generafes the most potential project leads. The dramatic visibility
boost from the downlink increased fraction in this farget-rich audience and further
estfablished CASIS as a gafeway to advanced R&D. For more on this and other evenfs, see
the “Conferences and Evenis” table on page 27.

In addifion, CASIS oufreach campaigns related fo the two @3 CRS missions were demonsirably

successful:

+ Targefed SpaceX-6 mission promotion resulted in feature placements in highly respected
publications, including /nformation Week, Popular Science, and R&D Magazine.

* A CASIS video highlighting a SpaceX-6 mission payload from Fortune 100 company Merck
reached hundreds of thousands of new eyes through joint promofion by NASA and CASIS
social media channels. https://www.youtube.com/watch?v=fplZDP8kc_g

« A video produced fo leverage the SpaceX-7 mission to raise awareness of the ISS National
Lab as a conduit for promoting student interest in STEM reached thousands of viewers.

CASIS also invifed two students to participate in the SpaceX-7 ISS Science and Technology
briefing, which included a televised panel discussion, and interviews discussing the role of ISS in
promoting STEM literacy. Unfortunately, due to the launch anomaly, many of these interviews will
not be publicly released.

Nearing the end of @3, CASIS increased final promotion for the ISS R&D Conference in July and
finalized products, planned acfivifies, and sfrafegic approaches to be execufed at the
conference. CASIS played a more active role in the Planning Committee for the conference this
year managing many aspects of the conference planning and execution. By the close of &3,
outside investment in the conference was double that of last year, and pre-conference
registration was more than double any previous year. The increased pre-conference registration
reflects successes in affracting new-fo-space potential users, commercial industry, and
government representatives.

Overall media impoct, discussed in the “STEM Education and Oufreach Metrics” table on page
14, reflects continued incremental but steady growth in @3. Confinued web traffic, increased
traction via social media, and various events and conferences mefrics are defailed in the
“Conferences and Events” table on page 27).
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‘(e FINANCIALS

BUSINESS STATUS REPORT

APR 1-JUN 30, 2015 g?%? ggbzcg;a; BARIANGE ACT:;:'%WD BUDz%ElTs\’TD VARIANGE
Direct Labor $1,205,126 | $1,589,944 $344,818 $3,602,697 $4,531,126 $928,429 (a)
Subconfracts $439,604 $821,051 $381,447 $1,196,162 $2,454 744 | $1,258,582 (b)
f‘;ﬂ"“‘" Eglpmant $4,931 $37,500 $32569 | $118.466 $124,000 $5,534
zf,?:::,:’ma:,ﬂpp"“ $44,307 $79,485 $35,178 $136,662 $206,315 $69,653
Travel $215,588 $255,194 $39,606 $605,952 $741,800 $135,848
Grants Awarded $1,346,174 $2,115,080 $768,906 $3,406,738 $7,006,824 : $3,600,086 (c)
Gahar Birech ol $419,144 $544,623 $125,479 $1,319,576 $1,342,622 $23,046

(a) Budgeted headcount at Jun 30, 2015 was 42 and actfual was 33; CASIS has 12 posifions
currently open fo be filled.
(b) Subcontracts is lower in a few key areas:
= Project Good Earth had budgeted for several consultants that were posiponed as the
project was redefined.
= CASIS decreased the payment fo exfernal reviewers and decreased reliance on outside
vendors fo recruif reviewers on behalf of CASIS, which have lowered external review
spending. Furthermore, CASIS reduced the number of formal request for proposals (RFP)
and focused on unsolicited proposals generated from business development outreach
efforts (reviewed ad hoc)
= Budgeted fundraising consulianis were posiponed as the sirategy shiffed fo leveraged
partnerships, reducing need for these consulfanfs.
(c) Projected grant payments have been deferred because of delays in milestone payment
resulting from launch slips, change in strategy of solicited RFPs, and NASA’s assumption of
certain mission, infegration, and operational costs previously funded by CASIS.

BREAKOUT OF COOPERATIVE AGREEMENT FUNDING

Ql FYis 22 FY15 Q3 FY15
Direct 49% 46% 46%
Indirect 21% 19% 18%
Grants 30% 35% 36%
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BREAKOUT OF CASIS GRANTS

Q1 FY15 Q2 FY15 Q3 FYi5 : Q4FY15
Private/Commercial $564,063 $764,972 $750,944

Academic $297,400 $439,100 $546,936

Other Government $0 $0 $0

Mission Based Costs $83,787 $131,242 $48,294

(® METRICS
In addition to the quarterly mefrics displayed on the following pages, CASIS will track several
mefrics on an annual basis and document them in our Annual Report. These mefrics include:
e Leverage of CASIS Seed Funding — CASIS will measure the ratic of external contribution
to project cost for all proposals versus CASIS seed funding.
* Operational Efficiency — CASIS will track the efficiency of reviews and operations by

measuring the elapsed time from inquiry to award to flight.

Science Portfolio and Operations Metrics By Quarter

METRIC Q1 FY15 Q2 FY15 Q3 FY15 Q4 FY15
CASIS RFPs and RFis issued 2 1] 1
Responses received from RFPs and RFis (including Step-1 and Step-2 17 1 0
proposals)
Project proposals awarded from CASIS grant calls (solicited) 6 1 0
Project proposals received s " 21
(unsolicited)
Project proposals awarded 10 3 6
(unsolicited)
Return customers: Proposals recelved from CASIS customers pursuing 7 1 2
a re-flight or a flight for a new projecf
New customers: Projecls awarded lo principal investigators that have 11 1 1
never flown
Flight projects manifested 33 12 16
Flight projects delivered fo the 1SS NL (1] 8 29
Results published in scientific journals 1] 2 ]
Products or services created o [ 1

Contributions to Scientific Knowledge — Resulis Published in Scientific Journals
Two papers resulfing from CASIS-sponsored payloads were published on March 30, 2015—details
not included in the Q2 FY2015 report due fo time constraints.

FY2015 Q3: APR 1-JUN 30 = 2015
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CITATION

WWW.NASAWATCH.COM

DESCRIPTION

Countryman SM, Sfumpe MC,
Crow SP, Adler FR, Greene MJ,
Vonshak M and Gordon DM
(2015) Collective search by
anis in microgravify. Front.
Ecol. Evol. 3:25.

A paper resulting from a STEM education payload that launched on Orb-1 in January 2014,
discussing the findings from the “Ants in Space” project: Principal Investigator Stefanie Countryman
describes how ants (Teframorium caespifum) perform collective search in microgravity: "in the ISS
experiment, the ants explored a small arena in which a barrier was lowered fo increase the area
and thus lower anf density. In microgravity, relative to ground controls, anfs explored the area less
thoroughly and fook more convoluted paths. It appears that the difficulty of holding on fo the
surface interfered with the ants’ abilify fo search collectively. Ants frequently lost contfact with the
surfoce, buf showed a remarkable ability fo regain contact with the surface.”

Ng JD, Baird JK, Coates L,
Garcla-Ruiz JM, Hodge TA and
Huang S. (2018) Large-volume
proleln crystal growth for
neufron macromolecular
crysfaffograpfy. Acta
Crystallogr F Struct Biol
Commun. Apr;71(Pt 4):358-70.

A paper resulting from a foundational project awarded in response a CASIS solicifation promoting
profein crystal growth: Principal Investigator Dr. Joe Ng described lessons learned from growing
large-volume protein crystals on the ground in preparation for flight, during their first year of CASIS-
sponsored research. A brief section in the publication reports the preliminary findings of the space-
flown experiment (i.e., the production of high-quality, large crystals).

Commercial Impact — Products or Services Created
TYPE OF PRODUCT

DESCRIPTION

JJ A project awarded in response to a CASIS-Issued solicitation focused on Earth imaging produced a web tool that

i Is now available online: The Hyperspectral Imager for the Coastal Ocean (HICO) Image Processing System (IPS),

Online web fool

| http://hyspeedgeo.com/HICO/. Principal investigator Dr. James Goodman created the HICO IPS, a profolype
: cloud computing opplication for on-demand remote sensing image analysis and data visualization. The system

: can be configured for various remote sensing instruments and applications, providing an adaptable framework
for implementing new algorifhms and making new applications available fo the global user communify.

STEM Education and Outreach Metrics By Quarter

METRIC Ql FY15 Q2 FY15 Q3 FY15 Q4 FY15
STEM projects executed X ‘ 5 : 1z 9
Total reach of STEM projects 7,265 7412 25,320
CASIS outreach events
Trade shows é 2 7
Prinf adverfisemenfts ] a 0
Total media Impact
You Tube posts 2 2 12
-Views (cumulative) 10,744 255875 260,768 (4,893 new)
Twiffer posfts 166 235 268
-Folfowers (cumulative) 59,058 869,596 74,201
Facebook posts 123 175 142
-Likes (cumulfalive) 4,129 4622 4,879
Website visitors 49,254 49715 66,705
News releases 10 5 3

WWW.NASAWATCH.COM 14
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Media even's . 9 3 7
News menftions (clips, blogs) 1,379 733 953
Twitfer menitions 620 957 1,134

Historical ISS National Lab Usage

During increment planning, NASA sets aside ISS utilization resources, including upmass,
downmass, and crew time, for all pariners. The ISS National Lab is granfed half of NASA’s share of
the available USOS resources. Upmass and downmass vary based on the number and
capabilities of cargo vehicles. Crew time is based on an average of 35 hours per week available
for ISS utilization. Other resources such as power and cold stowage are shared and thus not
considered in this metric.

Upmass (kg) Downmass (kg) Crew time (hrs)

Increment ; Allocatio

Allocation Actuals Usage Allocation Actuals Usage Actuals Reserve Usage
Inc 37/38 |7 oasar | o 6 7.9 132% | 427 7842 | - 18%
Inc 39140 766 389.1 51% 307 197.8 64% 386 70.75 - 18%
Inc 41/42 539 716 133% 498 7055  142% 346 130.29 - 38%
Inc 43/44 906 538.3 59% 534 116 22% 229 216 | 1533 94%
Inc 45/46 988 11408 | 115% 646 11332 | 18% 297 29612 | 1255 100%
Ine 47/48 978 1003 103% 326 107.65 | 33% 356 35867 | 5955 101%
(Data through 6/30/15)

FY2015 @3: APR 1-JUN 30 = 2015
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