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DePaul’s HAB Program
46 flights since March 2009.

 undergraduate summer research (11)

 environmental science senior thesis projects (13)

 atmospheric chemistry course (2) 

 Society of Physics Students (4)

 community college faculty workshops (2)

 general education courses (6)

 high school and middle school outreach (8)
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SAGE III Ozone Loss and Validation Experiment

https://cloud1.arc.nasa.gov/solve/
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K-12 Curriculum
Student investigations of the effects of radiation on microbes and 
seeds during balloon flights address central ideas in the K-12 
curriculum.

NGSS LS3 Heredity: Inheritance and variation of traits

NGSS LS4 Biological evolution: Unity and diversity

 Effects on structure and function.

 Survival and reproduction.

 Natural selection.

 Genetic engineering.

 Environmental factors.

 Evolution.

 Statistical analysis of populations. 





Microbe research
 Model organisms for evaluating biological responses.  

 Detecting life on other planets. 

 Avoid contamination of other planets.

 Origin and spread of life.



Plant seed research
 Plants for long-duration space travel.

 Mental well-being of astronauts.

 Plant breeding.

 Spread of life.



No need to start from scratch! 

Existing curricula use

 ultraviolet light from germicidal light sources and the sun to 
irradiate yeast and other microbes. 

 seeds that were irradiated with gamma rays from cobalt-60 
sources, which are available from science supply companies

 seeds that were irradiated with cosmic rays during orbital flights.

Examples:

 NASA Radiation Biology Educator Guide 

 A Classroom Guide to Yeast Experiments 

 Tomatosphere project

 NASA’s Lunar Plant Growth Chamber 



Yeast strains

Baking and Brewing 
Yeast (Saccharomyces 
cerevisiae)

 HA1 and HA2 strains 
contain mutations that 
cause cells to turn red. 
Back-mutations to the 
white wild type are 
easy to spot. 

From Manney et al. “A Classroom 

Guide to Yeast Experiments”.

red phenotype

back mutation 

to wild type 



Simple procedures
Pre-flight

 Transfer small sample into sterile water. 

 Pack 1-2 ml of yeast suspension into 5 cm square zip lock bags.

 Tape bags to the inside and/or outside of payload containers. 



Post-flight
 Spread yeast suspension with sterile swab evenly on 

sterile media plate.

 Incubate for three days at 30°C. (Can also be done at 

room temperature if incubator is not available.)

 Determine survival and mutation rates by examining 

plates visually for colony number, color, size and 

shape. 





Results from our students
 Yeast flown on the outside does not survive.

 Yeast flown on the inside have variable survival rates. 

 When survival rates are high mutation rates are low 

and vice versa. 

 Many interesting questions for students to investigate. 



Seeds for balloon flights
Garden radish (Raphanus sativus) 

 Germinate quickly.

 Allows you to quickly make quatitative measurements
(germination rate, root length, etc.)

 Ideal for younger kids. 

Wisconsin Fast Plants (Brassica rapa)

 Short life cycle (40 days).

 Allows for multigenerational studies to look for heritable mutations.

 Ideal for high school and beyond. 



Results from 

our students

 Near 100% survival rates 

 Seeds exposed to cosmic 
rays and ultraviolet 
radiation on the outside 
have lowest reproductive 
rates. (Number of flowers 
and seed pods.) 

 Larger variation for every 
measured trait. (plant 
height, weight, etc.) 



Reproductive rates and phenotypic traits of 

Brassica plants. 

Simple statistics: 

• ANOVA 

• Coefficient of variation = standard deviation / mean



Questions?


