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Aspects of NASA SMD's Lunar Science and Exploration Initiative

Committee on Astrobiology and Planetary Science, 2017. Report Series: Getting Ready for the Next
Planetary Science Decadal Survey

House, C.H., 2015. Penciling in details of the Hadean, Proceedings of the National Academy of Sciences.
doi:10.1073/pnas. 1519765112

Shipboard Scientific Party, 2011. Deep Hot Biosphere. Proceedings of the Ocean Drilling
Program, Expedition Report, 331.

Shipboard Scientific Party, 2003. Controls on Microbial Communities in Deeply Buried Sediments,
Eastern Equatorial Pacific and Peru Margin. Proceedings of the Ocean Drilling Program, Initial
Reports, 201: Ch. 1 & Ch. 5-12.

House, C.H., 2007. Linking taxonomy with environmental geochemistry and why it matters to the
field of geobiology. Geobiology, 5: 1-3.

House, C.H., and Schuster, S.C., 2006. Box 1. IODP Microbiology Through Massively Parallel
DNA Sequencing. Oceanography, 19: 68.

House, C.H., 2003. To Build a Pre-RNA. 4strobiology, 3: 245-247.

Patents Filed
House, K.Z., House, C.H., Aziz, M. Carbon Dioxide Capture and Related Processes.

Grants Received

2022-2025
Advanced Organic Isotope Studies of Asteroid Bennu Samples from OSIRIS-REx
2022-2024 $300,000 (NASA), House as PI
Pennsylvania Space Grant Consortium Augmentation
2018-2023 $~8M (NASA) with House lab portion at ~$467,409
Agnostic Biosignatures
2018-2023 $6.8M (NASA) with House lab portion at ~§263,283
The origins of molecules in diverse space and planetary environments and their intramolecular



isotope signatures
2017-2019 $720,000 (NASA), House as PI
Pennsylvania Space Grant Consortium Augmentation
2017-2020 $484,560 (NSF), PSU portion
Collaborative Research: Biochemical, Genetic, Metabolic, and Isotopic Constraints on an Ancient
Thiobiosphere
2016-2020 $379,700 (NASA), House as PI
Enhanced Evaluation of the Possible Habitability of Ancient Mars through Possible Earth
Analogs
2016-2019 $720,000 (NASA), House as PI
Pennsylvania Space Grant Consortium Augmentation
2015-2019 $1,375,000 (NASA), House as PI
Pennsylvania Space Grant Consortium
2015-2017 $265,993 (NASA), House as PI
Exploring the Fate of Heterocyclic Compounds in Complex Prebiotic Mixtures
2013-2014 $50,000 (C-DEBI), mini-grant from NSF center
Investigating the active microbial community members as a function of temperature in a
hydrothermal subsurface
2013-2015 $436,634 (NASA), House as PI
STEM Academic Research Training engaging Underrepresented Pennsylvanians (START-UP)
2010-2014 $15,000 (COL), House as PI
Exploring for life at great depth and examining patterns of microbial diversity in the Costa
Rica Margin subsurface
2011-2013 $249,560 (NASA), House as PI
Safety, Reliability, and Reproducibility of Microbial Systems for Space Colonization
2010-2013 $17,908 (NAI DDF), House as PI
Pilot Citizen Science Study of Distributed Domestic Water Heater Microbiology
Diversity
2010-2014 $15,000 (COL), House as PI
Metagenomics of the Okinawa Back-arc Basin
2010-2014 $15,000 (COL), House as PI
Exploring Anaerobic Oxidation of Methane in the Deep, Hot Biosphere
2010-2013 $148,472 — PSU portion (DOE)
Characterizing the mechanisms and syntrophic interactions driving the anaerobic
oxidation of methane: cell-specific analysis using stable isotope tracers, targeted proteomics
and single-cell imaging of structured microbial consortia and their gene products
2010-2014 $2,850,000 (NASA), House as PI
Pennsylvania Space Grant Consortium
2009-2014 $8,728,908 (NASA), House as PI
Signatures of Life from Earth and Beyond
2009 $70,000 (NASA), House as PI
Space Colonization Life-support based on Electrochemical and Microbial
Processes

2008-2009 $44,883 (NSF), House as PI
IODP Microbiology through Massively Parallel DNA Sequencing Supplement
2008-2010 $1,575,000 (NASA), House as PI
Pennsylvania Space Grant Consortium
2007-2008 $153,609 (NAI DDF), House as PI
Molecular Signatures of Life on the Edge
2006-2009 $210,000 (NSF), House as PI



IODP Microbiology through Massively Parallel DNA Sequencing
2005-2007 $250,000 (Moore Foundation), House as PI
Ion microprobe upgrade for marine microbiology applications: Improved spatial
resolution of isotopic analysis and enhanced imaging capabilities
2003-2008 $6,430,646 — House laboratory portion is ~$250,000 (NASA)
Evolution of a Habitable Planet
2005-2007 $16,000 (JOI), House as PI
Leg 308 Post-Cruise Science Proposal: Metagenomics of the Subsurface Biosphere
2005-2007 $218,240 (NASA), House as PI
Mediation of Early Microbial Evolution and Ecology by Cyanide Inhibition?
2005-2006 $0 (DOE JGI)
Hypothermophilic Archaeal Species
2005 $11,949 (NURP)
Microscale molecular and isotopic investigations of carbon transfer and microbial
trophic interactions in marine methane seeps

2005 $3,000 (PSU), House as PI
Summer Research: Pore water Geochemistry of in Eel River Basin
2005 $6,000 (NSF), House as PI

NSF REU Supplemental Request for: “Examination of diverse anaerobic methane
oxidizing Archaea and associated syntrophic relationships using high resolution molecular and
isotopic methods”
2004-2007 $254,318 (NSF), PSU portion.
Examination of diverse anaerobic methane oxidizing Archaea and associated syntrophic
relationships using high resolution molecular and isotopic methods
2002-2005 $5,000 (Ettinger Foundation), House as PI
Geomicrobiological Studies
2000-2004 $40,000 (NSF), House as PI
International Studies in Microbial Biogeochemistry: An IGERT Funding Supplement
2002-2004 $22,556 (JOI), House as PI
Post-Cruise Science Proposal: Probing the Subsurface Biosphere
2000-2003 $314,309 (NASA)
Exploring New Frontiers of the Connections Between the Biological and the Environmental
Evolution of the Early Earth
2001-2002 $5,000 (Penn State), House as PI
Carbon isotopic analysis of target ribosomal RNA
2000-2001 $8,000 (Penn State), House as PI
AMO: a test of the syntrophic growth hypothesis for reverse methanogenesis

Invited Lectures

Penn State Astronomy Colloquium. Fall 2023. Enabling the Penn State planetary community

MSL Team Meeting. Fall 2023. An update on the carbon isotopic composition of methane evolved from
Gale crater samples

Nittany Mineralogical Society, Winter 2022. Title: Organic Carbon on Mars.

SETI institute and Georgetown University. Fall 2021. Panel title: Earth at the Crossroads: Can the Study
of Other Worlds Help Us Save This One?

NAS Committee on Planetary Protection. Fall 2020. My Opinion / Recollections Regarding the
Perspective of the Planetary Protection Independent Review Board (PPIRB)

Earth and Environment Systems Institute. Title: Positive Societal Impacts of Origin of Life and Space
Sciences Research



The Village at Penn State. Fall 2019. Title: Exploring the Potential for an Extended Period of Habitability
on Mars.

Astrobiology Science Conference, Seattle, Washington. Spring 2019. Title: The NAI @ Penn State:
Training a Generation and Evolving with the Field.

Earth and Environment Systems Institute, Penn State. Spring 2019. Title: Exploring the Potential for an
Extended Period of Habitability on Mars.

Millennium Cafe, Penn State. Spring 2018. Title: Exploring the Potential for an Extended Period of
Habitability on Mars.

MSL Science Team Meeting, Montreal, Canada, Summer 2017. Title: Odds and Ends Relating to the
Longevity of Gale Crater Habitability.

Nittany Mineralogical Society, Summer 2017. Title: The Curiosity Rover at Gale Crater, insights from a
New Member of the Mars Science Laboratory Mission.

SAM Instrument Team Meeting, Caltech, Spring 2017. Title: Carbon isotopic fractionation during
pyrolysis to methane.

Research Unplugged, Fall 2016. Title: Red Rover: Exploring NASA’s Robotic Mission on Mars

Delaware Valley Amateur Astronomers, Fall 2016. Title: The Curiosity Rover at Gale Crater, insights
from a New Member of the Mars Science Laboratory Mission

MSL Science Team Meeting, Caltech, Spring 2016, Title: Enhanced Evalua,on of the Possible
Habitability of Ancient Mars through Possible Earth Analogs.

Penn State Astronomy Department, Spring 2014. Title: Icy-World Ceres Exploror (ICE): A low-cost
astrobiology mission to the icy planet that we can reach and explore!.

Penn State Astronomy Department, Fall 2013. Title: Astrobiology right here on Earth: Direct isotopic
analysis of modern and ancient microbial cells.

Penn State Microbiology Symposium, Fall 2013. Title: Direct isotopic analysis of microbial cells.

Penn State Public Talk, Fall 2012. Title Controlled Ecological Life Support Systems: A Key to Space
Colonization.

Penn State Plant Pathology and Environmental Microbiology Department, Spring 2012: Title: Direct
isotopic analysis of environmental microbial cells.

Penn State Earth and Environmental Systems Institute, Fall 2011. Title: The Pennsylvania
Space Grant Consortium and Penn State Astrobiology Research Centers.

Penn State Geosciences Club, Spring 2011. Title: Studying extreme environments in preparation for the
search for microbial life beyond the Earth.

Hershey Medical Center, Fall 2010. Title: Coupling microscopy with isotopic analysis to
study marine sediment microbiota.

Tokyo University, Spring 2010. Title: Various views on early life.

JAMSTEC (Yokohoma, Japan), Spring 2010. Title: Astrobiology right here on Earth: Direct
isotopic analysis of microbial cells from the subsurface biosphere.

JPGU (Toyko, Japan), Spring 2010. Title: Astrobiology right here on Earth: Direct isotopic
analysis of microbial cells from the subsurface biosphere.

Yale University, Spring 2010. Title: Astrobiology right here on Earth: Direct isotopic analysis of
microbial cells from the subsurface biosphere.

Rensselaer Polytechnic Institute. New York Center for Studies on the Origin of Life. Spring

2009. Title: Moving beyond sulfate-dependent methane oxidation in cold seeps.

National Space Grant Conference (Portland, OR), Fall 2009. Title: Penn State Astrobiology

Research Center (PSARC): Probing “Unusual” Microorganisms of the Earth.

Gordon Research Conference on Organic Geochemistry, Summer 2008. Title: “Methylogenesis”
by Methanosarcina: a Possible Model for the Anaerobic Oxidation of Methane.

Penn State University, Fall 2008. Title: Linking taxonomy with Environmental Chemistry in
Marine Sediments.

Central State University, Spring 2007. Title: Probing the Microbiology of Deeply Buried Marine
Sediments.
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University of Eastern Kentucky, Spring 2007. Title: Probing the Microbiology of Deeply Buried
Marine Sediments.

University of Arkansas, Spring 2007. Title: Probing the Microbiology of Deeply Buried Marine
Sediments.

University of Texas, Arlington, Spring 2007. Title: Probing the Microbiology of Deeply Buried
Marine Sediments.

Penn State University, Spring 2007. Title: Methane munching microbes meandering on margins. La
Salle University, Fall 2006. Title: Probing the Microbiology of Deeply Buried Marine Sediments.

University of Idaho, Fall 2006. First title: Linking Taxonomy with Environmental

Geochemistry: The Anaerobic Oxidation of Methane in Cold Seeps. Second title: Probing the
Microbiology of Deeply Buried Marine Sediments

Caltech, Fall 2006. Title: Gene Sequences, Gene Content, and Gene Order: Trying to find a
“Genomic” Record for Geobiology.

University of California, Riverside. Fall 2006. Title: Probing the Microbiology of Deeply
Buried Marine Sediments.

University of California, Los Angeles. Fall 2006. Title: Margins, Methane, and Microbes.

Goddard Space Flight Center, Spring 2005. Title: Terrestrial analogs 3 biogenic methane.

NAI General Meeting (Boulder, CO), Spring 2005. Title: Geologic Primer, part 2.

Goldschmidt Conference (Copenhagen, Denmark), Summer 2004. Title: Using genomes to
speculate on early microbial evolution & environments.

ASM Meeting (Salt Lake City, Utah), Spring 2002. Title: Single cell isotope techniques and
biogeochemistry.

American Geophysical Union (San Fransico, CA), Fall 2005. Title: Linking Taxonomy with

Environmental Geochemsitry: the Anaerobic Oxidation of Methane in Cold Seeps &
deeply Buried Marine Sediments.

Harvard University. Fall 2004. Title: Anaerobic methanotrophs in the marine subsurface.

NASA Astrobiology Institute Director’s Seminar. Fall 2004. Title: Anaerobic methanotrophs in
the marine subsurface.

Rutgers University. Fall 2004. Title: Anaerobic methanotrophs in the marine subsurface.

NAI Meeting (Tempe, AZ), Spring 2003. Title: Genomic-based tree building applied to 55
ecological Bacteria, Archaea, and Eukarya.

University of Maryland, Center for Environmental Science / Chesapeake Biological Laboratory.

Fall 2003. Title: The carbon isotopic analysis of microbial cells: Investigations into the
anaerobic oxidation of methane.

Gordon Research Conference on the Origin of Life, Summer 2003. Title: What do gene
sequences say about the antiquity of life?

ASM Meeting (Washington, D.C.), Spring 2003. Title: Gene content based phylogenetic
methods. American Society of Microbiology Annual Meeting. Washington, D.C. Rensselaer
Polytechnic Institute. New York Center for Studies on the Origin of Life. Fall 2003.

Title: Tracing the Microbial Tree of Life: Novel Approaches Using Geochemistry and
Genomics.

ISSOL Meeting (Oaxaca, Mexico), Summer 2002. Title: Exploration of subsurface Pacific
microbial ecosystems.

University of California, Santa Cruz. Department of Molecular Biology. Fall 2002. Title: The
Carbon Isotopic Analysis of Individual Modern or Fossil Cells, a Geochemical Approach
to Studying Biochemistry.

Penn State University. Department of Geosciences. Fall 2002. Title: The Carbon Isotopic
Analysis of Individual Modern or Fossil Cells, a Geochemical Approach to Studying
Biochemistry.
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AGU Meeting (San Francisco, CA), Fall 2002. Title: Microbial tungsten extraction from basalt under
hydrothermal conditions (100°C).

University of North Carolina at Chapel Hill. Department of Marine Sciences. Fall 2002. Title: The
Carbon Isotopic Analysis of Individual Modern or Fossil Cells, a Geochemical
Approach to Studying Biochemistry.

Ohio State University. Department of Geological Sciences Lunch Brownbag. Spring 2002.
Title: Of microbes and men (people): Whole genome-based phylogenetics applied to

Bacteria, Archaea, and Eukarya.

Ohio State University. Department of Geological Sciences Colloquium Series. Spring 2002.
Title: The Carbon Isotopic Analysis of Individual Modern or Fossil Cells, a Geochemical
Approach to Studying Biochemistry.

Goldschmidt Meeting (Hotspring, VA), Summer 2001. Title: Using homolog groups to create a
whole-genome tree of free-living organisms: an update.

Woods Hole Oceanographic Institute. Fall 2001. Title: Of microbes and men (people): Whole
genome-based phylogenetics applied to Bacteria, Archaea, and Eukarya. Monterey Bay
Aquarium Research Institute Colloquium Series. Fall 2001. Title: Novel approaches for
microbial geochemistry and for microbial phylogenetics.

University of Massachusetts, Lowell. Department of Biology Colloquium Series. Spring 2001.
Title: Novel approaches for microbial phylogenetics and for microbial geochemistry. State
University of New York at Stony Brook Department of Geosciences Colloquium.

Spring 2001. Title: Culture-independent study of carbon metabolism in microorganisms from the
environment and from the fossil record.

Gordon Research Conference (Plymouth State College, NH), Summer 2000. Title: From
Genomes to Microfossils: The search for ancient biochemical diversity.

University of Rochester, Department of Earth and Environmental Science Colloquium Series.
Fall 2000. Title: Examining Microbial Diversity in the Precambrian.

University of Maryland, Department of Geology Colloquium Series. Fall 2000. Title:
Examining Microbial Diversity in the Precambrian.

EUG Meeting (Strasbourg, France), Spring 1999. Title: Carbon isotopic analyses of Precambrian
microfossils: a tool for constraining molecular evolution.

Arizona State University, Geology Colloquium Series. Fall 1999. Title: From Genomes to
Microfossils: The Search for Ancient Biochemical Diversity.

Carnegie Institute of Washington Seminar Series. Fall 1999. Title: From Genomes to
Microfossils: The Search for Ancient Biochemical Diversity.

University of Chicago, Department of Geophysical Sciences Colloquium Series. Fall 1999.

Title: From Genomes to Microfossils: The Search for Ancient Biochemical Diversity.

University of California, Los Angeles, Institute of Geophysics and Planetary Physics Astrobiology
Seminar Series. Spring 1999. Title: From Genomes to Microfossils: The Search for Ancient
Biochemical Diversity.

Washington University in St. Louis, Department of Earth and Planetary Sciences Colloquium
Series. Spring 1999. Title: From Genomes to Microfossils: The Search for Ancient Biochemical
Diversity.

Caltech, Geology Club Seminar. Spring, 1997. Title: Pseudofossils and microfossils - important
differences.
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