Exploring Biological Solutions for

Sustained Human Presence in Deep Space

Technical Interchange Meeting
April 22-24, 2026 | Huntsville, AL

Primary Venue Evening Venue WiFi Network WiFi Password
HudsonAlpha / Widener USSRC Davidson Center | HA-Guest 601GenomeWay
Auditorium & Planetarium

Meeting Goals

— Collide plant biologists, NASA engineers, and industry leaders around 3—4 major ECLSS challenge areas.
— Generate a concrete, horizon-structured roadmap for plant-based biological solutions.

— Produce framework of a co-authored manuscript outline with assigned section leads.

— Map outputs to specific NASA funding solicitations (ROSES, STRI, SBIR) and assign proposal leads.

Day 0 * Arrival & Networking

Wednesday, April 22, 2026 | Planetarium, USSRC

5:30 — 8:30 Welcome Reception at Planetarium & Networking Cocktails

PM Arrival, badge pickup, informal introductions, fun!
Shuttle pick-up from hotel at 5:15pm

Day 1 ¢ Divergence & Collision

Thursday, April 23, 2026 | Widener Auditorium, HudsonAlpha Institute for Biotechnology

Goal: Divergent thinking — Working Group formation — Convergent roadmap seeding. By the end of the morning
coffee break, Working Groups (WGs) are formed and active for the rest of the meeting.

MORNING < Engineering Reality + Problem Formation

8:00 — 8:30 Breakfast & Coffee
Open seating — get to know your neighbors before the day begins.

8:30 —9:00 Kickoff Remarks



— Davey Jones Center Strategy Lead (~10 min)
— Paula DeCesaris ES01 Director

— Alex Harkess (~10 min) — vision, meeting goals, what we want to walk out
with, the case for plant biology in ECLSS

— Paul Hintze (~10 min) — the current engineering landscape at MSFC, why
this moment matters

— Neil Lamb, President, HudsonAlpha Institute for Biotechnology

9:00 - 10:30 Session I: The Engineering Reality

— Les Johnson — 15 min. What a long-duration mission actually demands from
life support

— Ray Wheeler — 25-30 min. The historical arc of ECLSS
— BettyLynn Mason — 15 min. Air

— Eric Beitle or other MSFC ECLSS — 15 min. Biofilms + duckweed
bioremediation

— Jill Williamson. Water.

10:30 - 11:30 Session II: Open Problem Formation (full group)

— Prompt: “What are the hardest ECLSS problems where plant biology could
realistically help?”

— Biologists respond. What tools, species, or mechanisms map onto what was
just heard? What gaps exist where no biological solution yet exists?

— Synthesize into 3—4 problem clusters on the whiteboard. Room ratifies. These
become the Working Groups (WGs).

11:25 - 11:45 Coffee Break + Working Group Self-Selection
Three or four labeled stations. MSFC engineer leads.
Target: roughly equal engineers + biologists per group (12—15 people each).

MID-DAY ¢ Working Group Kickoff

11:45 -12:30 Working Group Kickoff Breakouts (parallel)

Prompt: rank the 3 most tractable sub-problems within your cluster. Assign a scribe.
Engineers lead. MSFC chair runs the room.

12:30 - 1:30 Working Lunch + Cross-Group Readout

Each WG lead: 4 minutes — here are our top 3 sub-problems. Engineers from other
groups challenge or validate.

Facilitator notes any problems spanning multiple WGs — these become manuscript
integration points. Groups disperse to breakout rooms after lunch.

AFTERNOON ¢ Roadmap by Working Group

Structure: Two roadmap frames, each running as parallel WG breakouts followed by a brief full-group plenary
share. Scribes capture directly into the Master Roadmap Doc.

1:30 - 3:00 Frame 1: What Exists Now That We Can Adapt? — WG Breakouts + Plenary
Share



The near-term pragmatic question: What tools, cultivars, sensing systems, gene
edits, or biofilm management approaches are already in hand? What engineering
integration work would be required to deploy or test them on ISS?

— Focus: TRL-ready or near-ready biology. What could move in the next 1-5
years with dedicated effort?

— Engineers set the integration constraints; biologists map existing tools onto
them.

— Identify the highest-value near-term targets per challenge area.
2:45-3:00 Full group share — each scribe reads out 2—3 key Frame 1 entries.

3:00 - 4:15 Frame 2: What Do We Need to Be Developing? — WG Breakouts + Plenary
Share

What are the genuine capability gaps: resources that don’t yet exist, that require
foundational research, new tools, or technologies not yet TRL-ready?

— Focus: what biology would need to be built, not just adapted. Synthetic
biology, novel gene circuits, new cultivar development, microbiome
engineering. Moonshot visions encouraged.

— Within each gap, flag whether it's a near-term development priority
(ISS/Gateway) or a longer-term foundational need (Moon/Mars transit).

— Identify critical knowledge gaps where no biological solution currently exists
as the highest-value roadmap targets.

4:00-4:15 Full group share — each scribe reads out key Frame 2 entries.
Cross-WG dependencies flagged.

4:15-4:30 Coffee Break

4:30 - 5:30 Full Group Integration: Cross-Cutting Themes, Moonshots, Manuscript Spine

The goal is to surface what cuts across all challenge areas — themes that don't
belong to WGs alone but belong in the manuscript’s integrative conclusions.
Moonshot dreams can continue to come out here.

— What biological capabilities appear in multiple WG roadmaps? These are the
highest-leverage investment areas.

— What engineering constraints are shared across challenge areas? These will
shape the manuscript’s framing section.

— Synthesize cross-cutting themes live on the whiteboard. These become the
manuscript’s final sections.

EVENING ¢ Dinner under the Saturn V

5:45 Shuttle departs HudsonAlpha lobby
6:00 — 9:00 Cocktails & Seated Dinner — USSRC Planetarium
PM

Keynote Speakers: Anna-Lisa Paul and Rob Ferl (University of Florida)



Day 2 * Synthesis & Output

Friday, April 24, 2026 | HudsonAlpha — Challenge Working Group Breakout Rooms

Goal: Working Groups arrive with problems already defined. Day 2 is entirely solution-oriented, deepening the
roadmap, drafting the manuscript outline, assigning writing leads, and adjourning with concrete commitments.

MORNING e+ Problem Lock + Solution Deepening

8:00 - 8:30 Breakfast —
Projected on screen: WG ranked problem list from Day 1, H1 & H2 roadmap entries
5-minute table warm-up: what shifted in your thinking overnight?

8:30 - 9:15 Full Group: Overnight Corrections + Problem Lock

Each WG lead surfaces any additions or corrections — 3 minutes max. Facilitator
confirms the top 3 sub-problems per WG.

Lock the problem statements. These become the organizing framework for the
manuscript.

9:15-11:00 Working Group Breakouts
Problems are locked. This session sharpens solutions across both roadmap frames.

— Frame 1 (Adapt Now): finalize the ranked list of existing tools and their
engineering integration requirements. Are there near-term entries that were
missed yesterday?

— Frame 2 (Develop Next): complete the R&D gap list. For each gap, identify
who in the room (or not) might be best placed to lead that work, and what the
first milestone would be.

Named authors assigned to every manuscript bullet. Each group works through the
output template.

Deliverable: 1-page WG summary + manuscript section bullet outline with named
authors next to every entry.

11:00 - 11:15 Coffee Break
Scribes compile and clean 1-page summaries for projection.

MID-DAY - Integration, Manuscript & Adjourn

11:15 - 11:45 WG Readouts & Integration (full group)
Each WG lead presents their 1-pager — 8 min presentation + 4 min Q&A.

Cross-cutting themes identified. Synthesize shared themes live — these will
become the manuscript’s integrative conclusions and next steps.

The shared Google Doc manuscript skeleton is projected on screen throughout this
session.

11:45 - 12:00 Live Manuscript Close & Closing Remarks



Alex and Paul: closing comments — what this meeting accomplished, what comes
next, post-meeting contact.

Hard stop: 12:00 noon.

12:00 Adjourn + Boxed Lunches (Grab-and-Go)
Optional afternoon tours available for those not departing — details TBC.



Appendix A: Working Group Output Template

Challenge Area
Working Group Lead
Scribe

Top 3 Sub-Problems(from | 1.
Day 1 consensus)

Key Biological Solutions Horizon 1 (Now-5 yr):

Horizon 3 (15+ yr):

Critical Gaps &

Unknowns
Manuscript Section Lead author:
Ownership
Co-authors:
First draft due:
Funding Targets Best-fit solicitation:
Proposal lead:
Check-in date:
Cross-Cutting Overlaps with other WGs:

Connections



