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Biology 15 provides a comprehensive 
overview ofHNIAIDS from the standpoints 
of science, medicine and public health. The 
course fulfills the area C natural science 
graduation requirement at CCSF and basic 
requirements for transfer to four year 
institutions. 
Optional 
Letter, PassINo Pass 
o 

This course presents the biological basis for HN I AIDS origins and emergence; 
epidemiology; virus structure and replication; interaction of HI V with the immune system 
and disease; HN testing; current prevention, treatment, and cure strategies. 

N. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Compare and contrast the major theories of, and evidence for, the origins and 
emergence of HN I AIDS 

B. Appraise basic epidemiologic concepts and terminology that relate to disease 
transmission within populations. 

C. Describe the basic structure of nucleic acids and proteins and relate them to virus 
structure, replication and genetic variation 

D. Analyze the relationship between innate and acquired elements of the human 
immune system and resistance or progression to AIDS-associated disease 

E. Interpret antibody-based and viral-load testing methodologies 
F. Assess the efficacy of different HIV prevention, treatment and cure-based 

approaches within the context of scientific studies and clinical trials 
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V. CONTENTS 
A. Origins and emergence ofHNIAIDS 

1. Major scientific theories ofHNI AIDS origins and emergence 
a. HIV/AIDS as a zoonosis: relationship to Simian Immunodeficiency Virus 

(SN) 
b. Cut-hunter and bush meat trade 
c. Serial passaging and unsterile needles 

2. Discovery ofHN and the evolving definition of AIDS 
B. Epidemiology 

1. General epidemiologic concepts relating to disease transmission within 
populations 
a. Exposure, infection and disease; incidence and prevalence; communicable 

disease; reproductive rate of disease agent 
b. Major routes ofHN transmission; risk behaviors and facilitating factors in 

different populations and regions such as men who have sex with men, 
intravenous drug users, recipients of blood products, women and infants 

2. Global distribution and implications ofHN clade (strain) variation 
C. Genetics, Virus Structure and Replication 

1. Structure and building blocks of nucleic acids (DNA, RNA) and proteins 
2. The HN replication cycle and the processes of transcription, reverse 

transcription and protein synthesis 
3. Genetic recombination and mutation in relation to the evolution of viral 

diversity and drug resistance 
4. Mutation in relation to host resistance to HIV infection and long term survival 

D. Immune system and HN I AIDS 
1. Components of innate immune response 

a. Phagocytes 
b. APOPEC enzyme 
c. Dendritic cells and Interferons 

2. Components of humoral acquired immune response 
a. B cells 
b. Antibodies 

3. Components of cellular acquired immune response 
a. T cells 
b. Chemokines 
c. Cytokines 

4. Factors in disease progression and the natural history of HI V infection 
a. Viral load 
b. CD4 T cells 
c. Killer T cells and Antiviral Factor 
d. Acute retroviral syndrome, clinical latency, chronic infection and AIDS 

5. Factors involved in resistance to HN infection and long term survival 
a. Attenuated viruses 
b. Host mutations and survival 
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E. HIV testing methodologies 
1. Antibody-Based 
2. Viral load testing 

F. HIV prevention, treatment and cure strategies 
1. Prevention methods 

a. Targeted education and public health campaigns 
b. Barrier methods for prevention of sexually-transmitted HIV 
c. Harm reduction approaches for prevention of IV Drug-transmitted HIV 
d. Vaccine approaches and clinical trials 

2. Treatments 
a. Antiviral drug regimens, dosing, toxicities, compliance and clinical trials 
b. Immune-based therapies 

3. Cure strategies 
a. Remission versus eradication of HIV 
b. Case studies of "cured" patients 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class 
a. Periodic short answer worksheets and hand outs on lecture topics, in class 

videos and assigned readings 
b. Periodic group discussions to help students articulate key terms or 

concepts on preceding lectures, in class videos and related readings in 
assigned text or on website 

c. Group oral presentations on a selected HIV disease topic such as 
comparing efficacy of HI V prevention strategies or the transmission 
dynamics ofHIV in different geographical regions 

d. Optional field trips: attend Bay Area seminars and conferences relevant to 
HIVI AIDS or tour a HIV -research or public health facility 

2. Out-of-class 
a. Weekly reading assignments from assigned text 
b. Individual short reports, summarizing researched contributions to the in

class group oral presentation 
c. Read supplemental scientific articles, watch videos and listen to podcasts 

B. Evaluation 
1. Periodic quizzes testing the students' knowledge of terms, concepts and 

theories presented in lectures, in videos, and assigned readings 
2. Participation in group exercises such as ability to describe key terms and 

concepts from assigned text or article such as factors contributing to HIV 
transmission in at risk populations in various geographic zones 

3. A short written report summarizing individual researched contributions to 
group oral presentation 

4. Assessment of oral presentation content and research 
5. Two midterm examinations on topics such as the origins and emergence of 

HIV, virus structure, replication and transmission, the immune system and 
disease process 
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6. Final exams assessing the students' abilities to articulate and integrate key 
concepts of the biology ofHNIAlDS such as the interdependence of antiviral 
treatment, vaccine and cure-based research with the structure, replication and 
genetic variation ofHN 

C. Textbooks and other instructional materials such as: 
1. Stine, G. AIDS Update 2014. 23rd Ed. McGraw-HilllDushkin 
2. Instructor-generated website materials-such as PDF files of Power-Point 

Lectures 
3. Scientific and infectious disease society websites such as the Centers for 

Disease Control and Prevention, http://www.cdc.gov; the World Health 
Organization, http://www.WHO.int; United Nations AIDS program, 
http://www.UNAIDS.org 

4. Internet, DVD or CD-ROM based videos relating to HIV/AIDS such as the 
PBS/Frontline Documentary: "The Age of AIDS." 
http:www.pbs.org/wgbh/pages/jrontline/aids/view/ and the CDC overview 
video on HIV: http:www.cdc.gov/CDCTVlHivAidsI01l 

5. Guest speakers on special topics in HIV biology from organizations such as 
Project Inform, San Francisco Public Health Department and UCSF 

6. In-class demonstrations such as the basic steps for setting up and interpreting 
aHIVELISA 

7. Research databases and library resources such as PUBMED and EBSCOhost 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards ofTitle 5. Section 55002(a)). 
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