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9.  Progress 
The NSCORT is a consortium of institutions including North Carolina State 
University (College of Agriculture and Life Sciences and School of Forestry), 
Wake Forest University, Baruch College (City University of New York), NASA's 
Kennedy Space Center and Dynamac Corporation (which runs the Life Science 
Support contract at KSC).  Faculty, staff and/or students from all of the 
institutions participate in various aspects of the program.  It consists of three 
major components: Education, Outreach and Research.  Considerable 
progress has been made in all three areas. 
 
Education:  Offered the graduate-level course “Gravitational and Space Biology” 
to 15 graduate and advanced undergraduate students (Fall 1996)  This course 
originated from the NC State University campus and was available on a real-time 
basis at 5 other campus locations throughout the state via the NC Regional 
Electronics Network microwave system.  A new undergraduate level course 
“Space Biology” was initiated and taught to 16 students (Fall 1997) at the NC 
State University campus.  A portion of this course was taught remotely from the 
Kennedy Space Center using real time audio and video link-ups.  Experts in 
space biology (including an Astronaut/Physician Dr. Chuck Brady) were brought 
in to expose students to current activities and opportunities in the field. 
 
Outreach:  A summer workshop for high school teachers entitled “Plants and 
Gravity” was offered.  Ten teachers from five states spent time at the NC State 
University campus interacting with project leaders and research associates in the 
program.  Some of the teachers have utilized the experience to develop new 
curricula at their schools.  Additionally, a two day workshop was sponsored and 
held at the NC State University campus to train teachers for the educational 
opportunities associated with the  Collaborative Ukrainian Experiment.  As a 
group, the NSCORT participated in two separate science and technology 
symposia that offered middle school students, particularly girls, an opportunity to 
conduct hands-on experiments in a wide range of scientific areas.  The NSCORT 
offered activities and tours at the North Carolina Science Olympiad and the 
National Science Olympiad.  NSCORT scientists presented demonstrations and 
activities during science fairs at two local elementary schools and hosted a 
workshop on plant gravitational and space biology for middle and high school 
students attending the Imagination Station Summer Science Camp. 
 
IResearch:  In order to take an integrated approach to studying graviperception 
and response, six postdoctoral fellows were hired.  These individuals possess 
skills in molecular biology, electrophysiology, biochemistry and cell biology.  Four 
graduate students are currently in the program and one or two more will be 
recruited.  The physical set-up of the laboratories is complete, including the 
renovation of the electrophysiology laboratory and the acqisition of a Leica 
DMRXA confocal microscope with a rotatable stage.  This piece of equipment 



 

 

will allow us to examine the real time in-vivo response of graviresponding plant 
tissue. 
 
Focus has been placed on the maize pulvinus and the pine seedling 
compression wood systems as models to dissect biochemical and morphological 
response to gravity.  Initial characterization is complete and detailed studies are 
underway.  To understand the molecular genetic component of the gravity 
response in plants, we have chosen three proteins (calreticulin, calmodulin and 
phosphatidylinositol kinase) to clone.  These clones will then be used to 
transform Arabidopsis plants for studies on the influence of altered calcium 
homeostasis in the gravity response. 
 
10. Earth Benefits 
This research will determine the mechanisms by which plants perceive and 
respond to several environmental stimuli, especially gravity. It will provide a 
fundamental understanding of basic plant processes, especially at the cellular, 
molecular and developmental levels. A deeper understanding of how plants 
respond to gravity and other environmental conditions, will improve our 
understanding of how they grow in various space conditions (Earth orbit, Mars) 
and how their growth can be modified to maximize yields on Earth.  More applied 
work on specific plants should yield valuable by-products of enhanced paper 
quality (pine seedling system and its formation of compression wood) and yield 
of seed grains (reorientation of corn plants blown over in strong winds).  
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1997 U.S. Patent awarded.  Method of altering lignin in trees.  MacKay, 
O'Malley, Whetten and Sederoff. 
 
1997 U.S. Patent CIP filed for Method of altering lignin in trees. MacKay, 
O'Malley, Whetten and Sederoff. 


