Biology Course Number

Biology through Art
Instructor: Hunter O'Reilly, Ph.D.

Office: LSB 122

Phone: 773-508-2377

Email: goreil1@luc.edu

Office Hours:

Course Description: This course focuses on fundamental principles and concepts in several areas in the biological sciences from molecular biology to human anatomy.   This course covers the scientific method, the basics of experimental design, and putting these concepts into practice in the laboratory.  This course integrates biology and art through the creation of artworks in a laboratory/studio.  Students view microorganisms, use DNA as an artistic medium, create music based on DNA sequence, and see anatomy as art.  The course culminates in students creating their own biological self-portrait.  With biotechnology becoming a greater part of our daily lives, there seems to be a movement in the art world to integrate art and science.  Throughout the course students become familiar with contemporary artists that use biological concepts and biological materials in their artwork.  Many of these artworks reflect on how biological concepts and technologies will impact the individual, community, and society.

This course satisfies Loyola University's core Knowledge Area requirement in "Scientific Literacy."
Learning Objectives

· Understanding of the fundamental principles, concepts, and knowledge of the sciences.

The course covers the scientific method and the importance of experimental design with controls and reproducible results before conclusions can be considered.  The course explores concepts in several areas in the biological sciences including the diversity of life, classification of organisms, cell structure and function, chromosomal inheritance, mitosis, meiosis, molecular biology, biotechnology, the Human Genome Project, and organ systems in the human body.  For the molecular biology component, the course focuses on the structure and function of DNA, RNA and protein, basic components of a gene, transcription, translation, and the genetic code.  For the biotechnology component, the course focuses on cloning a gene into a bacterial plasmid, and transformation of bacteria with recombinant DNA.

· Participate in a direct experience of scientific inquiry using the methodologies and tools of science, whenever possible, in a laboratory or field setting.

The course includes several laboratory activities such as viewing cells and microorganisms using a compound light microscope, examining human karyotypes, performing a bacterial transformation, running DNA through an agarose gel, creating music based on DNA and/or protein sequence found in online databases, and dissecting a cow eye and a frog specimen.

· Develop the capacity to make reasoned and ethical judgments about the impact of science on the individual, community, and society.

Throughout the course we will discuss contemporary artists that use biological concepts and biological materials in their artwork.  Many of these artworks reflect on how biological concepts and technologies will impact the individual, community, and society.  You are encouraged to freely and respectfully discuss your opinions on these issues in the classroom.  For the final project in the course, you will create a biological self-portrait artwork in media of your choosing and write an essay explaining the biological and artistic concepts used in your artwork.  You are encouraged to include ethical issues in biology in this final project.

· Develop the capacity to utilize scientific knowledge to promote the health and well being of the individual, community, and society.

Through the creation of the biological self-portrait artwork and writing an explanatory essay, you are encouraged to explore your individuality, family relationships and friendships.  You are also encouraged to consider how the biological concepts included in your biological self-portrait also impact the health and well being of the individual, community, and society. The best self-portraits reveal something about inner self of the artist and allow the viewer to discover something about themselves.  Visual art is a very powerful medium to express the struggles and triumphs of the human spirit.  Visual art can also be a powerful medium to communicate scientific concepts and issues in bioethics to the general public.

Skills Objectives - In this course, you will employ/practice the following critical thinking skills:

· Comprehend, paraphrase, summarize, and contextualize the meaning of varying forms of communication, including, but not limited to: written work (fiction and nonfiction), speech, film, visual art, multimedia, and music.

Throughout the course we will discuss contemporary artists that use biological concepts and biological materials in their artwork.  Many of these artworks reflect on how biological concepts and technologies will impact the individual, community, and society.  We will consider the media, composition and concepts incorporated in these artworks.  You will create your own artworks with these ideas in mind and discuss biological and artistic concepts incorporated into your artworks with accompanying written assignments. In written assignment you will also analyze the artwork of other artists that influenced your artwork.

· Generate new ideas, hypotheses, opinions, theories, questions, and proposals; and develop strategies for seeking and synthesizing information to support an argument, make a decision, or resolve a problem.

You will discuss the biological and artistic concepts integrated in your artworks in accompanying written assignments.

Skills Objectives - In this course, you will employ/practice the following technological literacy skills:
· Demonstrate knowledge of the operation, application, and limitations of technologies important in his/her discipline.

Biotechnology, the Human Genome Project, and medical imaging will be discussed in the course.  You will genetically engineer E. coli to express green fluorescent protein (GFP) and beta-galactosidase.  You will run DNA through an agarose gel.  You will create music based on DNA and/or protein sequence found in online databases.  Different types of medical imaging will be discussed along with artworks that incorporate medical images and results from medical tests.  You may consider incorporating your own medical images such as an x-ray into your biological self-portrait.

· Demonstrate the capacity to make reasoned and ethical judgments about the impact of science and technology on the individual, community, and society.

Throughout the course we will discuss contemporary artists that use biological concepts and biological materials in their artwork.  Many of these artworks reflect on how biological concepts and technologies will impact the individual, community, and society.  Different points of view on the ethical issues raised in the artworks will be discussed in the class with class participation strongly encouraged.
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How Your Assignments Address the Knowledge and Skills Objectives Listed Above (example - may be small variations): This course covers concepts in several areas in the biological sciences from molecular biology to human anatomy.  This course focuses on the integration of biology and art through the creation of artworks in a laboratory/studio.  Your grade in this course will be based on your performance on three exams, three writing assignments, two art projects, and attendance and participation in the laboratory/studio each day.  The exams, assignments and projects will assess your ability to a) understand fundamental principles and concepts in several areas in the biological sciences; b) communicate via writing and visual art; c) analyze the composition of an artwork; d) generate new ideas through the integration of biology and art.

Example Grading Scale (may vary)

Points
Approximate
Assignments, Exams and Attendance

% of Grade

45
9%

Attendance and Participation in Laboratory (3 points per day)

50
10%

Protozoa and You Painting and Answers to Questions

50
10%

Exam I (multiple choice questions)

50
10%

Biological Self-Portrait Proposal

50
10%

Exam II (multiple choice questions)

5
1%

Genetic Music Compositions

50
10%

Exam III (multiple choice questions)

200
40%

Biological Self-Portrait and Essay

500
Total

450-500 points: A

400-449 points: B

350-399 points: C

300-349 points: D

Below 300 points: F

Attendance: Attendance is NOT considered optional. Participation in class and in the laboratory/studio activities is essential to learning biological and artistic concepts in this course.  You will receive 3 points per day for attendance and participation in the laboratory/studio activities.  Therefore, excessive absences will result in missed points and inevitably a lower grade.

Make-up Exams (Example - may vary): Students are expected to take exams at their regularly scheduled times.  In cases of legitimate absence, verified in writing (doctor’s note, jury duty notice, etc.) a make-up exam may be scheduled.  A student must speak to the instructor as soon as possible to determine if the absence will be excused.  You should not assume that if you left a phone or email message that you will be allowed a make-up.

Late for an Exam (Example - may vary): Any student who arrives late for an exam will not be given extra time to complete it.

Academic Dishonesty: Academic dishonesty (a.k.a. cheating) is not tolerated.  Verified cheating on an exam or plagiarizing a written assignment will result in a grade of "0" for the exam/written assignment and referral to the Academic Dean's Office for further action.

Sample Schedule

(General Topics will be covered with small amounts of variation. 

Artists discussed may vary.)

Week 1

Lecture:
Biological-Self Portraits, Styles and Types of Artwork and Scientific Method

Artists Discussed (Reference):

Chuck Close (photorealism), Marc Chagall (figurative), Justine Cooper (biological self-portrait, medical imaging), Salvador Dali (surrealism), Dan Flavin (installation), Vincent van Gogh (post-impressionism), Damien Hirst (installation), Wassily Kandinsky  (abstract), Adrienne Klein (scientific method), Eve Andrée Laramée (installation, scientific method), Damian Loeb (photorealism and surrealism), Rene Magritte (surrealism), Claude Monet (impressionism), Hunter O'Reilly and Electric Eye Neon (biological self-portrait, abstract , figurative and installation), Iñigo Manglano-Ovalle (installation), Jackson Pollock (gestural), Robert Rauschenberg (collage), John Singer Sargent (realism) and Gary Schneider (biological self-portrait, medical imaging)

Laboratory: 
Painting

Reading:
Handouts

Week 2

Lecture:
Six Kingdoms, Diversity of Life, Protozoa, Microscope and Audio Microscope invented by Joe Davis, artist in residence at MIT

Artists Discussed (Reference):

Michelle Cobb (chloroplast), Joe Davis (invented the audio microscope and discovered different species of microorganisms have a distinctive acoustic signature), Gelsomina De Stasio (microscope), Lane Hall and Lisa Moline (diversity of life), Isabella Kirkland (species), Cheryl Olson-Sklar (biological wall charts) and Hunter O'Reilly (speciation)

Laboratory:
Viewing Protozoa through the Microscope; Observations of Protozoa and Yourself Translated into Painting

Reading:
Handouts

Week 3

Lecture:
Cell Structure and Function, Amoebae Biobot by Eduardo Kac, professor and artist at the Art Institute of Chicago, and Fishing for Paramecium by Joe Davis, artist in residence at MIT

Artists Discussed (Reference):

Michelle Cobb (mitochrondrion), Joe Davis (fishing for paramecium), Eduardo Kac (amoebae biobot), Achille Ghidoni (bacteriophage) and Hunter O'Reilly and Electric Eye Neon (virus structure and electron micrographs of viruses)

Videos:
Cellebration (section showing movement of organelles) 

Nightline (July 7, 2001): Joe Davis, M.I.T. Artist, Goes Fishing for Paramecium

Laboratory:
Viewing Cheek Cells, Onion Cells, Elodea, and Protozoa through the Microscope; Observations of Protozoa and Yourself Translated into Painting

Reading:
Handouts

Week 4

Lecture:
Inheritance and Chromosomes

Artists Discussed (Reference):


Suzanne Anker (DNA, genes and chromosomes as cultural icons), Helen Donis-Keller (genotype and phenotype), George Gessert (flower breeding), Achille Ghidoni (chromosomes), Hunter O'Reilly (chromosomes and human cloning), Gary Schneider (chromosomes) and Edward Steichen (seminal work of genetic art)
Laboratory:
Karyotype

Reading:
Handouts

Week 5

Due: Protozoa and You Painting and Answers to Questions
Lecture:
Cell Division, Blood Typing, DNA Fingerprinting and Fingerprints

Video:

Cellebration (section showing cell division)

Laboratory:
Fingerprinting and Blood Typing

Artists Discussed (Reference):

Patrick Dougherty (cell division), Steve Hines (blood), Eva Lee (cell division), Marc Quinn (blood), Hunter O'Reilly (DNA fingerprinting and the genome), Gary Schneider (fingerprints) and Vanessa Tiegs (blood)

Reading:
Handouts

Week 6

Exam I (Covers Weeks 1-5)

Lecture:
Structure and function of DNA, RNA and protein; What is a gene? ;

Biotechnology as an Artistic Medium

Artists Discussed (Reference):

Suzanne Anker (DNA, genes and chromosomes as cultural icons), Achille Ghidoni (DNA), Eduardo Kac (transgenic art and infogene) and Stacy Levy (mold and antibiotics)

Laboratory:
Chemiluminescence

Reading: 
Handouts

Week 7

Lecture: 
How does a gene know how much protein to make?;

Cutting and Pasting DNA; Biotechnology as an Artistic Medium

Artists Discussed (Reference):

Joe Davis with molecular biologist, Dana Boyd (transgenic art and infogene) and Hunter O'Reilly (DNA running through an agarose gel visualized with UV light and detection of DNA via labeling and imaging on x-ray film)

Reading:
Handouts

Week 8

Laboratory:
Bacterial Transformation with a plasmid that expresses the beta-galactosidase in E. coli and a plasmid that expresses green fluorescent protein (GFP) in E. coli

Reading:
Handouts
Week 9

Laboratory:
Analysis of Bacterial Transformation in Installation and

Manipulating DNA (running DNA through an agarose gel and visualizing it)

Video:

Paradise Now: Picturing the Genetic Revolution (a traveling art exhibition)

Reading:
Handouts

Week 10

Due:
Biological Self-Portrait Proposal

Lecture:
Human Genome Project; DNA and Protein Music

Artists Discussed (Reference):

Susan Alexjander (composer) with David Deamer (molecular biologist) (DNA and protein music), Nancy Burson (the genome), Kevin Clarke (DNA sequencing and the genome), John Dunn (DNA and protein music), Larry Miller (the genome), Hunter O'Reilly (DNA fingerprinting and the genome), Gary Schneider (DNA sequencing and the genome) and Catherine Wagner (the genome)

Laboratory:
Computer Lab to Create DNA Music

Reading:
Handouts

Week 11

Exam II (Covers Weeks 6-10)

Lecture:
The Human Body: organization of human beings

(cell ( tissue ( organ ( organ system)

Organ Systems: reproductive, respiratory, circulatory, lymphatic system, immune system and endocrine system

Artists Discussed (Reference):

Hans Danuser (frozen embryos), Tim Hawkinson (installation interpreting the respiratory system), Damien Hirst (preserved animals in formaldehyde and medical waste) and Hunter O'Reilly (stem cell research, development and preserved animals)

Laboratory:
Viewing Slides of Human Tissues

Reading:
Handouts

Week 12

Lecture:
Organ Systems: digestive system, urinary system and nervous system



Structure and function of the eye

Artists Discussed (Reference):

Wim Delvoye (room size installation simulating the human digestive system), Rob Fisher (artist) with John Pollack (biologist) and Roger B. Dannenberg (composer/computer scientist) (animation of nerve function), Chris Ofili (elephant dung in painting), Gregory Porcaro (Crohn's Disease and digestive system) and Gary Schneider (iris and retina)

Video:
Nerve Video (computer animation showing light entering the eye, hitting nerve cells in the eye and progressing into the brain) (This video by Rob Fisher (artist), John Pollack (biologist), & Roger B. Dannenberg (composer/computer scientist) was presented at the ArtSci2001 Symposium in New York on 11/4/01.  The work of these artists and scientists on an audience-interactive multimedia production on the brain was also presented at the symposium.)

Laboratory:
Cow Eye Dissection

Reading:
Handouts

Week 13

Lecture:
Organ Systems: skeletal system, muscular system and integumentary system

Artists Discussed (Reference):

Leonardo da Vinci (painter, draftsman, sculptor, architect, engineer, biologist and anatomist; anatomical drawings), Gunther von Hagens (humans preserved via plastination) , David Kremers (advancement in MRIs through art) and Hunter O'Reilly and Electric Eye Neon (sculptures made out of animal bones and neon)

Laboratory:
Frog Dissection

Reading:
Handouts

Week 14

Video:
Gunther von Hagens video (Gunther von Hagens preserves human specimens through plastination and presents human specimens for both scientific and artistic purposes.)

Discussion: 
Questions about Biological Self-Portrait and Essay

Week 15

Presentations and Exhibition

Due:

Biological Self-Portrait and Essay

Finals Week

Exam III (Covers Weeks 11-14)

Guidelines for Protozoa and You Painting and Written Assignment (Example - may vary)

Create a painting (approximately 7.5 x 11 in.) that integrates information about both protozoa and yourself.  Provide answers to the following questions.  Your answers must be typed.  Describe your answers in detail.  One sentence answers are NOT sufficient.

1.
Name at least two artists who influenced your painting.  What style and types of artworks are these artists known for?  Define the styles and types of artwork you are discussing.  How did these artists influence your artwork?  What style or combinations of styles would you use to describe your artwork?  Why?  When answering these questions, describe your composition (arrangement of elements, such as space, shapes and colors, in a work of art).

.

2.
What biological characteristics of protozoa and yourself did you represent in your painting?  Describe these biological characteristics of protozoa and yourself.  (Potential aspects for you to consider: movement, cilia, flagella, pseudopodia, cell structure, organelles etc.)

3.
What emotional characteristics of protozoa and yourself did you represent in your painting? Describe these emotional characteristics of protozoa and yourself.  (See the characteristics of amoebae as metaphors slide in to help you get started.)

4.
If you could create any artwork you wanted using protozoa without a concern for financial resources, describe the artwork you would create.  Why?  What would be the point of the artwork?  (Consider the artworks of Joe Davis and Eduardo Kac to help you start thinking of ideas.  Your artwork can be as simple or as elaborate as you want.  Explain your reasons for doing it.  You may want to create a painting reflecting the aesthetic beauty of protozoa and/or a social meaning for human beings.  You may want to create an elaborate installation using protozoa reflecting the aesthetic beauty of protozoa and/or a social meaning for human beings.  Or something else.  Surprise me.)

Guidelines for Biological Self-Portrait Proposal (Example - may vary)
Refer to your sketch in # 1 (or diagram if you prefer) when answering the following questions.  Your final Biological Self-Portrait may be very similar or different from this proposal.  Provide answers to the following questions.  Your answers must be typed.  One sentence answers are NOT sufficient for questions 5-7.

1.
Provide a preliminary sketch or diagram of your idea for your Biological Self-Portrait.  This does not need to be an artwork in itself.  It only needs to rough sketch or diagram of the idea.

2.
What type of artwork will you be creating? (Such as drawing, painting, collage, installation, digital art, digital art slide show, combination.)

3.
What medium (media) will you be using? (Medium (singular) and media (plural) refer to the materials used in a specific artistic technique such as oil, gouache, fabric, x-rays etc.)

4.
Approximate dimensions of your artwork.

Minimum size of artwork: approximately 576 square inches

24 x 24 in. (576 square inches), 20 x 30 in. (600 square inches)

22 x 28 in. (616 square inches)

For installations use this guide as a minimum height and width (depth can vary).  You are encouraged to work at an even larger scale.  If you want to create a sculpture, come talk to me about your project and size.

5.
What biological concepts are you using in your artwork?  Define these biological concepts.  How are these biological concepts represented in your artwork?

6.
What does the artwork tell us about you? (Consider physical, biological, medical and emotional aspects of yourself.  You may also want to consider stories about your past, your present and your hopes for the future.)

7.
Name at least two artists who influenced your Biological Self-Portrait.  What types and styles of artworks are these artists known for? Define the styles and types of artwork you are discussing.  How did these artists influence your artwork?  What style or combinations of styles would you use to describe your artwork? Why?  When answering these questions, describe your composition (arrangement of elements, such as space, shapes and colors, in a work of art).

Guidelines for Biological Self-Portrait and Essay (Example - may vary)
Due:
1.  Biological Self-Portrait artwork
2.  An 8 1/2 x 11 in. sheet of paper with your name, title of the artwork and dimensions (height x width)


3.  Biological Self-Portrait essay (typed)

4.  Oral presentation covering the topics in your essay

Your grade will be based on 1 and 3.

1.  Biological Self-Portrait artwork

The best self-portraits reveal something about inner self of the artist and allow the viewer to discover something about themselves.  You must have at least one biological concept in your artwork.  Having multiple biological concepts in your artwork is encouraged.  You must have something related to yourself in the artwork.  You can use any combination of media.

Minimum size of artwork:

approximately 576 square inches

24 x 24 in. (576 square inches)

20 x 30 in. (600 square inches)

22 x 28 in. (616 square inches)

For installations use this guide as a minimum height and width (depth can vary).

You are encouraged to work at an even larger scale.
If you want to create a sculpture, come talk to me about your project and size.

You can choose any media for your biological self-portrait such as but NOT limited to drawing, painting, collage, digital art, PowerPoint presentation, video, and mixed media installation.  It is possible to include a live performance as a part of your biological self-portrait.  If a live performance is the main focus of your biological self-portrait, you must discuss this with me prior to the due date to get approval.

The computer projector can be used to display digital artwork, but you are also encouraged to make a color print.  You can also create a digital artwork that is a PowerPoint Slide Presentation.  You may want to consider narrating the slide presentation and/or have music accompany it.

2.  An 8 1/2 x 11 in. sheet of paper with your name, title of the artwork and dimensions (height x width)

This is to be used as a label for your artwork during the exhibition.  Use a large font so people will have an easy time reading it.

3. Biological Self-Portrait essay (typed)

The thesis of your essay should be about the biological concepts in your artwork and what the artwork reveals about yourself.  Include the title of your artwork in the essay and/or on the title page of the essay.  When you describe biological concepts in the artwork and what the artwork reveals about yourself, don't forget to refer to composition (arrangement of elements, such as space, shapes and colors, in a work of art) of the artwork.  Supporting information in the essay should also include information about the media you used and why you chose it and information about your artistic influences. Use the questions in the Biological Self-Portrait proposal as a guide.  For information on things such as your artistic influences (you must have at least 2) provide references.  Web sites as references are fine.

1 in. margins

12 pt. font

4 - 5 pages (1000 - 1250 words)

pages not included in the 4 - 5 pages: title page and references

4.  Oral presentation covering the topics in your essay (approximately 5 minutes)

You are welcome to use an outline to guide you, but please do NOT read your presentation from a sheet of paper.  In the best oral presentations, the speaker makes eye contact with the audience and has changes in tone of voice.  You will be standing next to your artwork and are encouraged to point out aspects of your artwork.  The presentations are to encourage interactions in class and to have other students learn about your artwork.

Blackboard (Example - may vary)

This course has a web site through Loyola's Blackboard.  To access this web site, go to http://blackboard.luc.edu/.
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