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Undergraduate biology students often graduate without exposure to authentic research 
experiences. Laboratory courses follow a one or two week fail-proof experiment resembling a 
cookbook recipe, lacking the uncertainty of genuine research. Techniques in molecular biology 
cover an array of skills essential to succeed in a biotechnological laboratory today. This lab course 
is based on the teaching of concepts while imparting the skills and applications of modern 
techniques, providing students with theoretical concepts and laboratory skills. We prepare students 
to carry-out scientific protocols that can be applied to a future workforce setting. Students are 
immersed in a 12-week series of labs with the objective to use molecular cloning to make a gene 
therapy vector; therapies are designed to inhibit the overexpression of oncogenes in brain tumors. 
Students are introduced to PubMed and Genbank to research the background of a target gene. 
Students use DNA analysis software, Serial Cloner, as an interactive tool to evaluate DNA 
sequence motifs and visualize the design of an antisense gene therapy. Using a platform system, 
students generate a vector with a unique therapy. Students transfect into mammalian tissue culture 
cells and subsequently collect RNA to verify the effect of the therapy vector on the target gene. 
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Mission, Review Process & Disclaimer 

The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information 
exchange among university and college educators actively concerned with teaching biology in a laboratory setting. 
The focus of ABLE is to improve the undergraduate biology laboratory experience by promoting the development 
and dissemination of interesting, innovative, and reliable laboratory exercises. For more information about ABLE, 
please visit http://www.ableweb.org/. 

Papers published in Advances in Biology Laboratory Education: Peer-Reviewed Publication of the Conference 
of the Association for Biology Laboratory Education are evaluated and selected by a committee prior to presentation 
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Board. 

Citing This Article 

Morris L., DiVenuto A., Gawargi F., DeMarco V., and Hicks M.. 2023. Integration of authentic research into an 
undergraduate laboratory course: Design, synthesis and testing of a gene therapy vector. Abstract 14 In: Boone E 
and Thuecks S, eds. Advances in biology laboratory education. Volume 43. Publication of the 43rd Conference of 
the Association for Biology Laboratory Education (ABLE). https://doi.org/10.37590/able.v43.abs14 

Compilation © 2023 by the Association for Biology Laboratory Education, ISSN 2769-1810. All rights reserved. No 
part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any 
means, electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the 
copyright owner. ABLE strongly encourages individuals to use the exercises in this volume in their teaching 
program. If this exercise is used solely at one’s own institution with no intent for profit, it is excluded from the 
preceding copyright restriction, unless otherwise noted on the copyright notice of the individual chapter in this 
volume. Proper credit to this publication must be included in your laboratory outline for each use; a sample citation 
is given above. 

http://www.ableweb.org/
https://doi.org/10.37590/able.v43.abs14

