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(Description)

Basic concepts and building blocks. Nanobiotechnology strides at the interface
between nanotechnology and biotechnology. We will introduce the “nano” concept
related to nanotechnology and biotechnology, from scales to sizes to energy. We will
also cover nanoscale building blocks of life, in particular nucleic acids (including DNA,
RNA, TNA, PNA, etc.). We will learn the concepts of polymers, hierarchy assemblies and

self-assemblies.

Technologies We will learn photolithography (including microfluidics), which is one
of the fundamental tools to realize nanotechnology. We will also learn DNA from an
entirely new perspective: as programmable molecules. Examples including DNA

computing and DNA structural nanotechnology (e.g., DNA origami).

Applications of nanobiotechnology I: DNA as nanoscale organizers to assemble
nanoparticles and as nanoscale scaffolds for novel biosensing and diagnosis.

Applications of nanobiotechnology Il: DNA as both generic and generic

nanoscale building blocks for the creation of novel materials.

Plant biotechnology: current and future needs and the challenges of the 21st
century. Society is facing growing challenges associated with feeding the rapidly
expanding global population, while dealing with factors that limit food production,
such as climate instability and loss of agricultural land. We will discuss those challenges

and identify issues that will limit future food security.

Advances in plant genomics, proteomics and metabolomics. The last decade
has seen an explosion in the development of new technologies to study living
organisms, and particularly those related to the study of their genomes. This lecture
will provide an overview of cutting edge technologies that are used to study plants,

crop production and plant genetic diversity.

Plant biotechnology, genetic modification and society. The application of
biotechnology to agricultural crop production, and particularly the use of genetic
modification technologies is a politically sensitive issue that can be difficult for the
general public to understand. This lecture and discussion section will focus on the

related issues of new technologies, food, communication and the sensitivities of




society to the nature of the food supply.

The future of food: genotyping and molecular breeding, plant transformation and

genome editing technologies.

Feeding a human population that will likely reach 10 billion over the next few decades
will require the development of new types of crops and cropping systems. This lecture
will examine current technologies that are being used to create new generations of

crops.
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*22 3] H % (Learning
Outcomes)

1. The student will be able to identify, evaluate and discuss major factors that will limit

global crop production over the coming decades.(A4, A5, B4)

2. The student will be able to identify and evaluate ‘omics’ technologies that are being

used to study plant biological processes and diversity.(B2, B4)

3. The student will be able to identify and evaluate arguments that are used both for
and against the use of genetically modified crops and their application to enhance food
security.(B2,C3,C4)

4. The student will be able to identify and evaluate biotechnologies and strategies that
are being used to develop new crops and plant products that benefit society.(A2, A5,
B3, B5)

5. The students will understand the importance of sizes when down to the nanoscale;
different sets of physical rules start to govern the behavior of objects. Students will also
grasp the concept of movement at the nanoscale related to diffusion and energy.(B1,
B2)

6. The students will learn the concept that DNA is not only a genetic biomaterial but

also a generic nanomaterial. (B4,C3)

7. The students will gain knowledge of several fundamental tools related to

nanobiotechnology. (B1, B5)

8. The students will be exposed to real world applications of nanobiotechnology.(B4,
D2)
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(Grade Constitution): Homework (70%) and Final Exam (30%)
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CLEfEE: BOMATR, (R4, HIREL, ARG, IRU B

(Required Information: Textbook title, Author, Press, Publication year, Edition, Book

number)

The following textbook may be used as a reference:

”Plant Biotechnology and Agriculture- Prospects for the 21t Century” (2012, First
Edition). Eds. Arie Altman and Paul Michael Hasegwa. Elsevier Publishing. ISBN 978-0-

12-381466-1.

However, students will not be required to purchase this books because specific course

handouts will be provided to students from current and relevant sources from refereed




publications accessible via the internet.

Handouts related to nanobiotechnology will be provided; students will be required to

read a number of published papers before and after the class.
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