
Kenan Fellowship 

Using Biotechnology to Understand 
Lignin Production 



What is the Kenan Fellowship? 

The mission of the Kenan Fellows Program is to 
enhance curriculum relevance for the benefit 
of all students; engage teachers, business, 
and universities through unique professional 
collaboration; and promote growth 
opportunities for teachers and the teaching 
profession.  

 



Summer of 2010 

• 1 week spent in workshops with other Kenan 
fellows 

 

• 5 weeks spent at the Forest Biotechnology 
building learning all about the Lignin project 
and developing lessons for my students. 

 



Lessons for Biology Students 

• Goal – Give the students an opportunity to 
engage in hands on activities related to 
biotechnology 

 

• 3 Lessons were developed: 

– Introduction to Lignin Biosynthesis 

– Genetic Transformation 

– DNA Fingerprinting 

 



Lesson Model 

• Exploration – engage students “hook” 

• Activity – hands on, manipulating materials 

• Content wrap-up - notes 

• Guided Practice – allow them to make 

mistakes and discuss the material 

• Assessment – formal assessment of knowledge 



Lesson 1 - Intro to Lignin Biosynthesis 

• Goals 

– Introduce students to steps involved in genetically 
transforming an organism and get them to think 
critically by organizing the steps. 

 

– Expose students to the steps involved in the lignin 
project from how a specific lignin gene is 
identified, to how it is altered and inserted into 
the black cottonwood tree. 

 

 









Lesson 2 - Create Glowing Bacteria 
through Genetic Transformation 

 
• Goal is for students to understand how transgenic 

organisms are created and how they are used in 
industry.  
  

• The lab that we do is transforming bacteria with a 
pGlo jellyfish gene. 
 

 





Lesson 3 – DNA Fingerprinting 

• Goal is for students to understand that gel 
electrophoresis is a technique to separate molecules 
based on size and charge and how this is used to 
make a DNA fingerprint. 
 

• Lab – Gel electorphoresis with food coloring 
 





Ultimate goals 
 

– Expose students to techniques used in biotechnology 
and give them hands on experiences. 
 

– Show them what is going on right in their own town. 

 

– Get the students to think critically and problem solve. 

 

– Get the students excited about doing science. 



What’s Next? 
• Summer 2011 – 1 week in professional 

development workshops and 5 weeks working in 
the Forest Biotechnology department at NC State. 

 

• Develop 3-5 more lessons for my students 
– Tissue culture 

– Ecology lesson - Human impact on the environment 
and sustainability versus the fears of using GMOs 

– Link to DNA & Protein Synthesis unit and/or 
Biochemistry unit. 


