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ABOUT US 
Biotech Primer Inc. develops and delivers training to help professionals understand the science, 
business, and regulatory processes essential to the biotechnology, pharmaceutical, molecular 
diagnostics and medical device industries. Our industry experts continuously create, update and 
deliver the most engaging instruction anywhere. We have the experience and expertise needed 
to prepare companies to make strategic business decisions, navigate important regulatory 
hurdles, and move healthcare products from the bench to the bedside. To accomplish these 
goals, we offer a diverse range of learning opportunities, ensuring participants retain and put into 
practice what they learn.

• Integrate your science and business operations

• Bring in-depth knowledge to your sales force

• Help your team converse more effectively with industry clients, colleagues, and scientists

• Enable your entire staff to recognize new opportunities

O U R  S U B J E C T  E X P E R T I S E 

• Biotechnology for Non-Scientists

• Drug Development

• Drug Manufacturing

• Business of Biotech

• Molecular Diagnostics

• Medical Devices

O U R  D E L I V E RY  P L AT F O R M S 

Our training is offered using multiple platforms to better fit your learning preferences and 
scheduling constraints

• Live Customized Courses Tailored training delivered to organizations worldwide live online 
or live onsite. You can modify the master course agendas to meet your specific learning 
needs.

• Live Master Courses Prescheduled courses for individuals or schedule a master course for 
your organization.

• Recorded Master Courses Offers the same content, exercises and workbook as the live 
master course, with the ability to take the course on-demand, online when your schedule 
permits.

http://BiotechPrimer.com
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• On-Demand, Short Classes Short interactive classes for individuals or bulk purchased for 
organizations.

• Class transcripts and subtitles available in 9 languages including English, Japanese, 
Chinese, Spanish, French, French Canadian, Hindi, Arabic, and Russian.

• Certificate available upon successful class completion.

• Ability to upload certificate to your LinkedIn education profile.

• Two corporate account options available for on-demand, short classes

• Enterprise: Manage your own company account with our Learning Management 
System (LMS). Assign classes and view individual’s progress. Enterprise is intuitive 
and easy-to-manage. No extra cost.

• LTI Bridge: Connect your organizations LMS to Biotech Primer’s LMS. Participants log 
into their company’s LMS and take our classes. Integration costs apply.

O U R  P R I C I N G 

• Live Customized Courses The cost of tailored training depends on content, length of course, 
and number of participants. Discounts given to multiple classes purchased within one year.

• Live Master Courses Prescheduled two-day courses for individuals range from $1495-$1695 
US.

• Recorded Master Courses These courses are 3-12 hours in length and cost $895 US. 
Participants are given three months to complete each course.

• On-Demand, Short Classes Each class is $150 US. BIO members receive special pricing of 
$120 US per class. Participants are given two weeks to complete the class.

Bulk discount pricing:

Number of total classes Discount per class Price per class
10-20* 25% $112

21–100 30% $105

101–250 40% $90

251–500 50% $75

500 and up 70% $45

*For BIO member companies only

http://BiotechPrimer.com
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O U R  CO U R S E  L E V E L S

• Level 1: Foundational For non-scientists new to biopharma and for those who need a 
refresher on the fundamental science driving the healthcare industry.

• Level 2: General For individuals who possess a general understanding of science basics.

• Level 3: Advanced For individuals who have a good grasp of the science.

O U R  P U B L I C AT I O N S

• The Biotech Primer One: The Science Driving Biopharma Explained 
Learn the basic science driving the biopharma industry in this fully illustrated 120-page book.

• The Biotech Primer Two: Next Generation Therapies Explained 
Learn how vaccines, therapeutic antibodies, cell therapy, gene therapy, and RNA therapeutics 
mitigate disease in this easy-to-read 170-page book. Books available for purchase on Amazon.

• The WEEKLY 
White papers that explain the science behind the headlines.

O U R  I N S T R U C T O R S

Biotech Primer instructors offer extensive industry experience. By drawing on their various 
backgrounds, these seasoned professionals are well-informed on the real-world situations you 
face. They have developed drugs, diagnostics, and medical devices for companies ranging from 
multinational corporations to start-ups. 

Biotech Primer courses are on point, thorough and taught by one dedicated industry educator, 
not a patchwork of invited academic lecturers. 

You can expect:

• Limited class size so all your questions are answered

• Hands-on labs, thought-provoking case studies, and dynamic discussions so you practice 
what you learn

• Industry war stories to help you avoid lessons hard learned by others

http://BiotechPrimer.com
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BioBasics 101
The Biology of Biotech for the Non-Scientist
OV E RV I E W

BioBasics 101: The Biology of Biotech for the Non-Scientist is an intensive two-day course 
that explains the foundational science upon which all biopharma therapies are based. Day one 
focuses on the function of DNA, RNA, proteins, and cell signaling and how each interacts in both 
healthy and diseased tissue. Day two builds on your new-found molecular biology knowledge. 
This includes a more in-depth look at genetic disease and how genetic engineering is used 
to create personalized medicine options for patients. The course ends with a survey of small 
molecule drugs, biologics, and vaccines and explains how each mitigates disease at the molecular 
level. BioBasics 101 will increase your scientific knowledge so that you can converse more 
effectively with colleagues, clients, regulators, and scientists.

BioBasics 101 was developed for the non-science professional who works within or services the 
biopharma industry.

Five Takeaways:

1. Fluency in the essential terminology of the biopharma industry.

2. Improved ability to communicate more effectively with colleagues, clients, scientists,  
and regulators.

3. Increased scientific understanding of your company or client products.   

4. Determination of how your employer or client organization “fits” in the healthcare landscape.

5. Integration of your business and science operations to empower staff to recognize 
new opportunities.

LIVE  MA S TER COURS E  |  LE VEL ONE

SUGGES TED PREREQUISITE :  NONE

http://BiotechPrimer.com
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AG E N DA

DAY ONE
Industry Overview:   75 minutes
Healthcare industry sectors 
Industry hubs and associations
FDA and industry
NIH and industry
Academia and industry
Research support companies 
Funding

Break   10 minutes

Biology: Basis of Biopharma   60 minutes
Process of biotechnology
Molecules critical to life
Cell structure 
Industry application: receptors and drug 

targets
Industry application: mitochondria disease
Cell functions: signaling, protein production
Focus on cell signaling 
Industry application: cell signaling and cancer

Break   10 minutes

DNA: Biopharma’s Blueprint   25 minutes
History of DNA discovery
DNA structure
DNA organization: chromosomes and genes

Lunch   45 minutes

DNA: Biopharma’s Blueprint continued  
60 minutes

Industry application: chromosome 
abnormalities 

DNA function: coding for proteins 
Industry application: pharmacogenomics
DNA replication
Industry application: PCR

Break   15 minutes

Proteins: Biopharma’s Workhorse  
75 minutes

How DNA codes for proteins
Chaperone therapeutics
Industry application: pharmacological 

chaperone 
Post-translational modifications (PTM)
Industry application: PTM and biologics
Industry application: drug discovery
Gene expression
Epigenetics 
Industry application: epigenetic medicines

Wrap-Up   15 minutes

http://BiotechPrimer.com
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DAY TWO
Genetic Engineering   60 minutes
Plasmids
Restriction enzymes
Recombinant DNA/plasmid
Recombinant proteins
Making recombinant proteins 
Pharm animals and plants
Recombinant proteins in healthcare

Break   10 minutes

Genetic Basis of Disease   75 minutes
Alleles
Phenotype and genotype
Dominant and recessive genes
Industry application: disease and genes
Mutations: source of genetic variation
Causes of mutations
Genetic basis of disease
Industry application: genome-wide studies
Monogenic and polygenic diseases
Industry application: sickle cell anemia
Industry application: cancer
Precision medicine 
Companion diagnostics
Industry application: HER2+ and Herceptin

Break   10 minutes

Genomics: Understanding the Genetic Basis 
of Disease   40 minutes

Genomics defined
Non-coding DNA: the regulome
Identifying mutations that cause disease
Common genetic diseases
Rare genetic diseases

Lunch   45 minutes

Genomics: Understanding the Genetic Basis 
of Disease continued  75 minutes

Industry application: identifying mutations 
DNA microarrays (gene chips)
Microarrays uses
Third generation gene sequencing
Industry application: big data and rare disease
Personalized medicine: integrating the ‘omics
Industry application: comparative genomics

Break   15 minutes

Drugs Mitigate Disease: An Overview  
45 minutes

Categories and characteristics of drugs 
Small molecule drugs 
 Antibiotics
 Peptide drugs
Large molecule drugs (biologics) 
 Vaccines
 Therapeutic antibodies
 Immunotherapies
 Gene therapies
 Cell therapies
 Stem therapies

Wrap-Up   15 minutes

http://BiotechPrimer.com
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BioBasics 201
Targeted Biologics for the Non-Scientist 
Vaccines, Cell, Gene, Antibody, and RNA Therapies

OV E RV I E W

BioBasics 201: Targeted Biologics for the Non-Scientist is an intensive, two-day course focused 
on vaccines, cell therapies, gene therapies, therapeutic antibodies, and RNA-based drugs. 
Biopharma’s inspiration for the development of targeted biologics is our own human immune 
system, so we begin with an in-depth explanation of immunology. The course then focuses on 
the science, challenges, and medical promise of next generation targeted biologics. BioBasics 201 
is designed for the non-scientist who has taken BioBasics 101 or for those who understand the 
basics of DNA, RNA, proteins, and cell signaling. BioBasics 201 is taught by industry experts who 
explain how these complex drugs work in a simple, engaging manner.

Five Takeaways:

1. Learn the mechanisms used by the human body to protect itself against disease.

2. Fluency in vaccine platforms, understanding how each vaccine type protects against disease.

3. Rationale of therapeutic antibody mechanisms of action, including monoclonal antibodies, 
antibody-drug conjugates, bispecific antibodies, checkpoint inhibitors.

4. Compare and contrast types of DNA-based and RNA-based therapies and how each cures disease.

5. Increased knowledge of cell therapy, including all variations of CAR-based therapeutics.

LIVE  MA S TER COURSE |  LE VEL T WO

SUGGES TED PREREQUISITE :  BIOBA SICS 101

http://BiotechPrimer.com
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AG E N DA

DAY ONE
Immunology: Introduction to the Human 

Immune System   60 minutes
Tissues of the immune system
Non-specific and specific immunity
Key immune cell roles
Immune signaling: cytokines
Industry application: cytokine storm

Break   15 minutes

Immunology: How Our Body Fights Disease  
75 minutes

Non-specific immune response
Industry application: inflammation
Specific immune response
Activation of the immune system
B-cells
Antibodies: structure and function
Industry application: monoclonal antibodies
Complement response
T-cells
Regulation of the immune system
 PD-1 and CLTA-4
Industry application: tumor suppression of 

T-cells

Break   15 minutes

Targeted Biologics: Vaccines   45 minutes
Immunological memory
How vaccines work
Vaccine platforms
DNA and RNA vaccines
Industry application: universal flu vaccine

 Lunch   60 minutes

Focus On: Oncology    75 minutes
Cancer 
Growth factor signaling
Industry application: Gleevec
Immunosuppressive tumor microenvironment
Cancer immunotherapy

Break   15 minutes

Targeted Biologics: Antibody Therapies  
60 minutes

Therapeutic antibodies
Industry application: polyclonal vs monoclonal
 antibodies
Therapeutic antibody mechanisms of action
Antibody-drug conjugates
Bispecific antibodies
Checkpoint inhibitors
Industry application: PD-1 and PD-L1
Industry application: CTLA-4
Next generation checkpoint inhibitors

 Wrap-Up   15 minutes

http://BiotechPrimer.com
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DAY TWO
Targeted Biologics: Cell Therapies   

60 minutes
How immune cells are used for cell therapy
CAR structure and function
Selected CAR therapies
CAR variations: CAR-NK, CAR-MA TCR
Industry application: targeting solid tumors
Autologous vs allogeneic cell therapies
How are CARs made?
CAR-T safety: controlling activation
Industry application: CAR treatment for 

autoimmunity

Break   15 minutes

Targeted Biologics: RNA Therapies  
60 minutes

RNA’s role in the cell
RNA’s role in disease
Therapeutic areas
Types of RNA-based therapeutics
 Antisense
 Industry application: Kynamro
 Exon-inclusion and exon-skipping
 Industry application: Spinraza
 siRNA therapies

Lunch   45 minutes

Targeted Biologics: Gene Therapies  
60 minutes

Gene therapy: in vivo and ex vivo
DNA deliver via viral vectors
Viral vector platforms
Gene therapy composition 
AAV and lentivirus characteristics
Industry application: Luxtuma
Industry application: Zolgensa
AAV neutralizing antibodies
Gene therapy and biomarkers
Durability of effect
RMAT designation
Risks and challenges

Targeted Biologics: Genome Editing  
60 minutes

Gene therapy vs genome editing
Zinc finger nucleases (ZFN)
 ZFN therapeutic areas
 How ZFN work
 ZFN in the clinic
 ZFN Safety
CRISPR 
 CRISPR therapeutic areas
 How CRISPR works
 CRISPR Safety
 CRISPR in the clinic
 Industry application: PD-1 knockouts
 CRISPR Babies activity
 CRISPR as RNA editor
 CRISPR diagnostics
 Industry application: SHERLOCK and 

DETECTR

Immunotherapies: An Overview   45 minutes 
Immunotherapy defined 
Immunotherapies review 
 Therapeutic antibodies 
 Oncolytic virus therapy 
 Vaccines 
 Cell therapy (CAR-T)

Wrap-Up  15 minutes

http://BiotechPrimer.com
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BioBasics 101
The Biology of Biotech for the Non-Scientist 
OV E RV I E W

This is the recorded BioBasics 101 course with the same content, interactive exercises, and course 
materials that are given in the live version. You have 3 months to view this course.

BioBasics 101: The Biology of Biotech for the Non-Scientist is an intensive eight-hour 
course that explains the foundational science upon which all biopharma therapies are based. 
Day one focuses on the function of DNA, RNA, proteins, and cell signaling and how each interacts 
in both healthy and diseased tissue. Day two builds on your new-found molecular biology 
knowledge. This includes a more in-depth look at genetic disease and how genetic engineering 
is used to create personalized medicine options for patients. The course ends with a survey of 
small molecule drugs, biologics, and vaccines and explains how each mitigates disease at the 
molecular level. BioBasics 101 will increase your scientific knowledge so that you can converse 
more effectively with colleagues, clients, regulators, and scientists.

BioBasics 101 was developed for the non-science professional who works within or services the 
biopharma industry.

Five takeaways 

1. Fluency in the essential terminology of the biopharma industry.

2. Improved ability to communicate more effectively with colleagues, clients, scientists, and 
regulators.

3. Increased scientific understanding of your company or client products.   

4. Determination of how your employer or client organization “fits” in the healthcare landscape.

5. Integration of your business and science operations to empower staff to recognize new 
opportunities.

RECORDED  MA S TER COURSE |  LE VEL ONE

SUGGES TED PREREQUISITE :  NONE

http://BiotechPrimer.com
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AG E N DA

WEEK ONE
Industry Overview   45 minutes
Healthcare industry sectors 
Industry hubs and associations
FDA and industry
NIH and industry
Academia and industry 
Research support companies 
Funding

WEEK TWO
Biology: Basis of Biopharma   60 minutes 
Process of biotechnology
Molecules critical to life
Cell structure 
Industry application: receptors and drug 

targets
Industry application: mitochondria disease
Cell functions: signaling, protein production
Focus on cell signaling 
Industry application: cell signaling and cancer

WEEK THREE
DNA: Biopharma’s Blueprint   45 minutes
History of DNA discovery
DNA structure
DNA organization: chromosomes and genes
Industry application: chromosome 

abnormalities 
DNA function: coding for proteins 
Industry application: pharmacogenomics
DNA replication
Industry application: PCR

WEEK FOUR
Proteins: Biopharma’s Workhorse 

  40 minutes
How DNA codes for proteins
Chaperone therapeutics
Industry application: pharmacological 

chaperone 
Post-translational modifications (PTM)
Industry application: PTM and biologics
Industry application: drug discovery
Gene expression
Epigenetics 
Industry application: epigenetic medicines

WEEK FIVE
Genetic Engineering    55 minutes 
Plasmids
Restriction enzymes
Recombinant DNA/plasmid
Recombinant proteins
Making recombinant proteins 
Pharm animals and plants
Recombinant proteins in healthcare

http://BiotechPrimer.com
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WEEK SIX
Genetic Basis of Disease   75 minutes 
Alleles
Phenotype and genotype
Dominant and recessive genes
Industry application: disease and genes
Mutations: source of genetic variation
Causes of mutations
Genetic basis of disease
Industry application: genome-wide studies
Monogenic and polygenic diseases
Industry application: sickle cell anemia
Industry application: cancer
Precision medicine 
Companion diagnostics
Industry application: HER2+ and Herceptin

WEEK SEVEN
Genomics: Understanding the Genetic 
Basis of Disease   45 minutes 
Genomics defined
Non-coding DNA: the regulome
Identifying mutations that cause disease
Common genetic diseases
Rare genetic disease
Industry application: identifying mutations 
DNA microarrays (gene chips)
Microarrays uses
Third generation gene sequencing
Industry application: big data and rare disease
Personalized medicine: integrating the ‘omics
Industry application: comparative genomics

WEEK EIGHT
Drugs Mitigate Disease: An Overview  
     90 minutes 
Categories and characteristics of drugs 
Small molecule drugs 
 Antibiotics
 Peptide drugs
Large molecule drugs (biologics) 
 Vaccines
 Therapeutic antibodies
 Immunotherapies
 Gene therapies
 Cell therapies
 Stem therapies

Course Evaluation     20 minutes 

http://BiotechPrimer.com
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BioBasics 201
Targeted Biologics for the Non-Scientist 
OV E RV I E W

This is the recorded BioBasics 201 course with the same content, interactive exercises, and course 
materials that are given in the live version. You have 3 months to view this course.

BioBasics 201: Targeted Biologics for the Non-Scientist is an intensive, nine-hour course 
focused on vaccines, cell therapies, gene therapies, therapeutic antibodies, and RNA-based drugs. 
Biopharma’s inspiration for the development of targeted biologics is our own human immune 
system, so we begin with an in-depth explanation of immunology. The course then focuses on 
the science, challenges, and medical promise of next generation targeted biologics. BioBasics 201 
is designed for the non-scientist who has taken BioBasics 101 or for those who understand the 
basics of DNA, RNA, proteins, and cell signaling. BioBasics 201 is taught by industry experts who 
explain how these complex drugs work in a simple, engaging manner. 

Five takeaways 

1. Learn the mechanisms used by the human body to protect itself against disease.

2. Fluency in vaccine platforms, understanding how each vaccine type protects against disease.

3. Rationale of therapeutic antibody mechanisms of action, including monoclonal antibodies, 
antibody-drug conjugates, bispecific antibodies, checkpoint inhibitors.

4. Compare and contrast types of DNA-based and RNA-based therapies and how each cures disease.

5. Increased knowledge of cell therapy, including all variations of CAR-based therapeutics.

RECORDED  MA S TER COURSE |  LE VEL T WO

SUGGES TED PREREQUISITE :  BIOBA SICS 101

http://BiotechPrimer.com
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AG E N DA

WEEK ONE
Immunology: Introduction to the Human 

Immune System     45 minutes
Tissues of the immune system  

Non-specific and specific immunity  
Key immune cell roles 
Immune signaling: cytokines  
Industry application: cytokine storm 

WEEK TWO
Immunology:  

How Our Body Fights Disease    90 minutes 
Non-specific immune response 
Industry application: inflammation 
Specific immune response 
Activation of the immune system 
B-cells
Antibodies: structure and function
Industry application: monoclonal antibodies
Complement response
T-cells
Regulation of the immune system 

PD-1 and CLTA-4 
Industry application: tumor suppression of 

T-cells

WEEK THREE
Targeted Biologics: Vaccines   80 minutes
Immunological memory
How vaccines work
Vaccine platforms
DNA and RNA vaccines
Industry application: universal flu vaccine

WEEK FOUR
Focus On: Oncology     25 minutes 
Cancer
Growth factor signaling 
Industry application: Gleevec
Immunosuppressive tumor microenvironment
Cancer immunotherapy 

WEEK FIVE
Targeted Biologics:  

Antibody Therapies    30 minutes 
Therapeutic antibodies
Polycloncal vs monoclonal antibodies 
Therapeutic antibody mechanisms of action
Antibody-drug conjugates
Biospecific antibodies
Industry application: PD-1 and PD-L1 
Industry application: CTLA-4
Next generation checkpoint inhibitors

http://BiotechPrimer.com
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WEEK SIX
Targeted Biologics: 

Cell Therapies    65 minutes 
How immune cells are used for cell therapy
CAR structure and function
Selected CAR therapies 
CAR variations: CAR-NK, CAR-MA, TRC
Industry application: targeting solid tumors
Autologous vs allogeneic cell therapies
How are CARs made?
CAR-T safety: controlling activation
Industry application: CAR treatment for 

autoimmunity

WEEK SEVEN
Targeted Biologics: 

RNA Therapies     50 minutes 
RNAs role in the cell
RNA’s role in disease
Therapeutic areas
Types of RNA-based therapies
Antisense
siRNA Therapies
Industry application: Kynamro
Exon inclusion and exon skipping
Industry Application: Spinraza

WEEK EIGHT
Targeted Biologics:  

Gene Therapies     60 minutes 
Gene therapy in vivo and ex vivo
DNA delivery via viral vectors
Viral vector platforms
Gene therapy composition
AAV and lentivirus characteristics
Industry application: Luxtuma
Industry application: Zolgensa
AAV neutralizing antibodies
Gene therapy and biomarkers
Durability of effect
RMAT designation
Risks and challenges

WEEK NINE
Targeted Biologics: Genome Editing    
     30 minutes 
Gene therapy vs genome editing 
Zinc finger nucleases (ZFN)  

ZFN therapeutic areas 
How ZFN work 
ZFN in the clinic  
ZFN Safety

CRISPR 
CRISPR therapeutic areas 
How CRISPR works 
CRISPR safety 
CRISPR in the clinic 
Industry application: PD-1 knockouts 
CRISPR babies activity 
CRISPR as RNA editor 
CRISPR diagnostics 
Industry application: SHERLOCK and DECETR

WEEK TEN
Immunotherapies: 

An Overview    20 minutes
Immunotherapy defined
Types of immunotherapies 

Therapeutic antibodies 
Oncolytic virus therapy 
Vaccines 
Cell therapy (CAR-T)

Course Evaluation     20 minutes 

http://BiotechPrimer.com
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Gene Therapy Primer
OV E RV I E W

This is the recorded Gene Therapy Primer course with the same content, interactive exercises, and 
course materials that are given in the live version. You have 3 months to view this course.

Gene Therapy Primer explores how gene therapy works, the type of vectors used, and why/
when certain vectors are employed. Many believe gene therapy is the key to curing cancer, 
inherited illnesses, and rare diseases; this course reviews the most important factors determining 
which diseases should be targeted using gene therapy. As with any treatment, there are risks, 
so this course looks at the FDA approval process and how safety and efficacy are measured. 
Take Gene Therapy Primer and gain a foundational understanding of this versatile therapeutics’ 
science and regulatory environment.

Five takeaways 

1. Basic principles for transferring genetic material into cells and using viral vectors.

2. Steps to make viral vectors. 

3. Fluency in the different types of viral vectors, the amounts of genetic material each delivers, 
and the types of cells each targets.

4. List of the most important factors determining which diseases should be targeted using gene 
therapy.

5. Proven and new gene therapy approaches to mitigate patient risk.

RECORDED  MA S TER COURSE |  LE VEL ONE

SUGGES TED PREREQUISITE :  NONE

http://BiotechPrimer.com
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AG E N DA

WEEK ONE
Gene Therapy Overview     60 minutes

• Basic cell biology: DNA to RNA to Protein
• Genetic disorders: DNA’s role in disease
• Gene therapy: in vivo and ex vivo
• Therapeutic areas: hematological, 

ophthalmic, musculoskeletal, neurological, 
metabolic, hepatological, oncological, 
infectious

• How gene therapy works
• SMA/Zolgensma example

WEEK TWO
Viral Vector Overview     40 minutes 

• Gene transfer
• Tissue specificity
• Delivery methods
• Vectors: AAV, adenovirus, lentivirus, 

retrovirus, vaccinia and MV
• Choice of viral vector and why
• Packaging size
• Tissue tropisms
• Safety and immunogenicity
• Dosage

WEEK THREE
Pharma Industry and Gene Therapy   45 minutes

• FDA regulatory overview
• Measuring safety and efficacy 
• Zolgensma approval: what metrics were 

analyzed
• Gene therapy drug development process
• Novel disease targets
• Survey of gene therapy companies 

Course Assessment    20 minutes

http://BiotechPrimer.com
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The Biology of Biotech
OV E RV I E W

The Biology of Biotech provides an overview of biotechnology’s most important biological 
molecules and systems to make novel therapies and diagnostics. This online class lays the 
groundwork for understanding the biopharma industry by focusing on cells, DNA, and proteins 
and how these are manipulated by researchers to discover new products. This class is the perfect 
place to start if you are a non-scientist who wants to understand the science driving research and 
discovery.

Five Takeaways:

1. Knowledge of cell structure and function and how cellular functions are manipulated by 
scientists to develop new products.

2. Understanding of protein synthesis and how this cellular process is optimized to create 
therapeutics.

3. Correlation between genetic mutations and disease.

4. Fluency in genetic variation and its role in disease diagnosis and treatment.

5. Exploration of significantly important molecules and their role in health and disease. 

AG E N DA

ON-DEMAND, SHORT CL A SS |  LE VEL ONE  |  8 5-MINUTES

SUGGES TED PREREQUISITE :  NONE

The Cell: The Biotech Advantage

• Biotechnology defined
• Types of cells
• Organelle structures and functions
• Industry application: antagonist vs agonist

DNA and Proteins: The Biotech Workhorses

• DNA structure and functions
• Industry application: PCR
• Genomes and genomics
• Gene expression
• Protein synthesis 

- mRNA, tRNA, codons, anticodons
• Post-translational modifications 

- Glycosylation and phosphorylation
• Protein structures and funcitons

Genetic Variation: Understanding Disease

• Normal, abnormal chromosomes
• Alleles and traits
• Mutations: types and causes 

- Single nucleotide polymorphisms (SNPs)
• Genetic basis of disease
• Monogenic and polygenic disease
• Industry application: identifying mutations
• Companion diagnostics
• Precision medicine 

- Dosage, interactions, metabolism, safety

http://BiotechPrimer.com
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Introduction to Genetic Engineering
OV E RV I E W

Introduction to Genetic Engineering explains the process of genetic engineering DNA and 
its uses. Genetic engineering is the deliberate modification of genetic material (DNA). It is used 
extensively in research, drug discovery, drug development, and biomanufacturing. Biotechnology 
is built on genetic engineering; therefore, it is a “must-know” topic for those working in or with 
the biopharma industry.

Five Takeaways:

1. DNA and protein structure and function reviewed.

2. Steps involved in creating recombinant DNA and recombinant protein.

3. Description of the biological “tools” restriction enzymes and plasmids that are needed to 
create recombinant DNA.

4. The pros and cons of bacterial and mammalian production cell lines.

5. Types of recombinant protein therapies that treat patients.

AG E N DA

ON-DEMAND, SHORT CL A SS  |  LE VEL  T WO |  50 -MINUTES

SUGGES TED PREREQUISITE :  THE BIOLOGY OF BIOTECH

DNA and Proteins: The Tools of Genetic 
Engineering

• DNA structure and function
• Cell signaling
• Protein synthesis 

- Transcription and translation
• Post-translational modifications
• Protein examples and functions

Recombinant DNA: The Blueprint of 
Genetic Engineering

• Recombinant DNA function
• Recombinant DNA structure
• Recombinant DNA synthesis
• Restriction enzymes and plasmids uses 

explained

Recombinant Proteins: The Product of 
Genetic Engineering

• Recombinant proteins defined
• Recombinant proteins synthesis in 

bacterial cells
• Recombinant proteins synthesis in 

mammalian cells
• Characteristics of bacterial and 

mammalian cell production
• Monoclonal antibody production
• Uses of recombinant proteins in healthcare 

- Therapeutic antibodies and fusion proteins
• Recombinant protein synthesis in animals 

and plants
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Immunology 101
OV E RV I E W

Immunology 101 explains how the human immune system fights infectious diseases and cancer. 
Learn how pathogens cause disease, distinguish between the non-specific and specific immune 
systems, and understand the critical role of white blood cells. Many of biopharma’s blockbuster 
biologics are modifications of the molecules and cells used by our immune system, including 
T-cells, B-cells, antibodies, and cytokine inhibitors. This class is an introductory course designed 
for those new to immunology. 

Five Takeaways:

1. Explain the functions of the cells and tissues of the human immune system.

2. Describe how the immune system naturally mitigates disease.

3. Discuss the relationship between the naturally occurring immune system and the immune-
inspired therapies created by the biopharma industry.

4. Differentiate between the non-specific and specific immune systems and how each has 
implications for drug discovery and development.

5. Learn how the immune system distinguishes between self and non-self when fighting disease.

AG E N DA

ON-DEMAND, SHORT CL A SS  |  LE VEL  T WO |  4 0 -MINUTES

SUGGES TED PREREQUISITE :  THE BIOLOGY OF BIOTECH

Immune System Overview

• Immunology defined
• Immune system tissues
• Immune tissue functions
• Origin of immune cells

Disease

• Disease categories
• Types of infectious agents
• Characteristics of pathogens

Components of the Immune System

• Non-specific and specific immune systems
• Phases of the immune response
• Types of white blood cells
• Hematopoietic stems cells and lineage
• Roles of white blood cells
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Immunology 201
OV E RV I E W

Immunology 201 builds on Immunology 101 class to describe the two types of immune systems, 
the non-specific immune system, and the specific immune system. This class puts all the immune 
system details into practice, taking you on a journey from how disease occurs to how your body 
fights it. By understanding this complex process, you will better understand how these steps are 
exploited by the biopharma industry to create cutting-edge immunotherapies in biotechnology. 

Five Takeaways:

1. List of immune response functions.

2. Explanation of how the non-specific immune system recognizes, responds to, and eliminates a 
pathogens.

3. Road map of the specific immune cell types, their functions, and how they eliminate pathogens 
and cancer.

4. In-depth understanding of how the immune system’s memory B-cells and T-cells fight reinfection.

5. Roll of cytokines and why/how cytokine storms occur.

AG E N DA

ON-DEMAND, SHORT CL A SS  |  LE VEL  T WO |  5 5 -MINUTES

SUGGES TED PREREQUISITE :  IMMUNOLOGY 101

Non-Specific Immunity

• Primary and secondary defense response
• Roles of host defense proteins, 

neutrophils, eosinophils, macrophages, 
cytokines

• PRR, PAMP, DAMP interactions and 
functions

• Cytokine activation of immune cells

Specific Immunity

• Specific immune response
• Components of the specific immunity
• Roles of immunogens, antigens, epitopes
• B-cell structures and functions 

- Plasma cells, memory B-cells, antibodies
• T-cell structures and functions 

- Cytotoxic T-cells, helper T-cells, memory 
T-cells

• Role of cytotoxins

Immune System Activation: Putting It All 
Together

• Pathogen exposure
• Macrophage engagement
• Macrophage activation by PAMP
• Macrophage present immunogen
• Helper T-cell recognize presented 

immunogen to release cytokines
• B-cell activation
• Plasma B-cells and antibody release
• Memory B-cell production
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Antibodies
OV E RV I E W

Antibodies examine the versatile role of antibodies, including how they are used in research 
and the clinic. Learn how monoclonal antibodies, antibody-drug conjugates, bispecific antibodies, 
and checkpoint inhibitors mitigate disease. Understand how common diagnostics such as ELISA, 
bead immunoassay, and lateral flow immunochromatographic assay use antibodies for testing. 
Increase your fluency in the science of antibodies, and appreciate their important role in today’s 
healthcare industry.

Five Takeaways:

1. Understand how antibody structure determines its function.

2. Discuss how and why the antibody-antigen interaction occurs and its importance to both 
mitigating and diagnosing disease.

3. Compare and contrast polyclonal, monoclonal, and humanized antibody uses and production 
methods.

4. Describe the mechanisms of actions used by monoclonal antibodies, bispecific antibodies, and 
checkpoint inhibitors to fight disease.

5. Learn how antibodies are used in diaganostics, including ELISA, bead immunoassay, and 
immunochromatographic assay, and understand the purpose of each diagnostic.

AG E N DA

ON-DEMAND, SHORT CL A SS |  LE VEL  THREE |  70 -MINUTES

SUGGES TED PREREQUISITE :  THE BIOLOGY OF BIOTECH , 
IMMUNOLOGY 101

Antibodies Overview

• Antibody structure
• Antibody types and functions: IgM, IgD, 

IgG, IfA, IgE
• Antibody mechanism of actions to fight 

disease 
- Antigen, immunogen, and epitope defined

• Generation of antibody diversity in the lab
• Antibody production in both mice and 

phage display

Antibodies as Therapeutics

• Monoclonal antibodies structure and 
various mechanism of actions

• Antibody-drug conjugates structure and 
mechanism of action

• Bispecific antibodies structure and 
mechanism of action

• Checkpoint inhibitors structure and 
mechanism of action

Antibodies as Diagnostics

• Antibody use in ELISA
• ELISA uses and how to read results
• Antibody use in bead immunoassay
• Bead immunoassay uses and how to read 

results
• Antibody use in lateral flow 

immunochromatographic assay
• Lateral flow immunochromatographic 

assay uses and how to read results
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Biosimilars
OV E RV I E W

Biosimilars explain the science, manufacturing technology, and regulatory requirements 
for receiving approval to market biosimilar products. Beginning with an overview of protein 
structure, function and production, the class hones in on different types of biologics and 
how each mitigates disease. The Manufacturing section highlights how conditions can alter a 
biosimilar, causing it to function differently than its reference product. The Safety and Regulation 
section examines immunogenicity and approaches to demonstrating biosimilar safety and 
efficacy that have been acceptable to the FDA and EMA. The class ends with four case studies 
demonstrating real-world complexity of biosimilar science, manufacturing and regulatory 
challenges. 

Five Takeaways:

1. Demonstrate how a biosimilar’s structure dictates its function.

2. Discuss how post-translational modifications can change a protein’s intended function.

3. Learn how biosimilars may differ from their reference product due to the manufacturing 
process.

4. Explain FDA and EMA requirements for biosimilar approval and the underlying scientific, 
quality, and regulatory principles involved.

5. List general preclinical and clinical considerations, and state the FDA’s Totality-of-the-Evidence 
approach.

AG E N DA

ON-DEMAND, SHORT CL A SS  |  LE VEL  T WO |  6 5-MINUTES

SUGGES TED PREREQUISITE :  THE BIOLOGY OF BIOTECH

Proteins

• Protein types and their functions 
- Enzymes, antibodies, receptors

• Protein synthesis: transcription and 
translation

• Protein structure and how it determines 
function

• Post-translational modifications 
- Purpose of glycosylation and 
phosphorylation

Biologics

• Biologics in healthcare
• Characteristics of biologics
• Small molecule drugs vs biologics

Biosmilars

• The product is the process
• Generic vs biosimilar
• FDA and EMA biosimilar regulatory process
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continued

Manufacturing

• Establishing production cell lines
• Cell bank types and purposes
• Same gene can produce a different protein
• Upstream process: cell culture seeding and 

scale-up
• Downstream processing: harvesting and 

purification
• Biosimilar formulation
• Stability studies

Safety and Regulation

• Protein complexity
• Immunogenicity
• Clinical impact of neutralizing and non-

neutralizing antibodies
• Data exclusivity
• Gaining approval for biosimilars 

- Preclinical and clinical trials

Biosimilar Case Studies

• Case Study 1: Changes In Amino Acid 
Sequence Affect Properties Of Biologics

• Case Study 2: Impurity Profile May Results 
In Differences In Immunogenicity

• Case Study 3: Careful Analysis Of 
Proposed Biosimilar Product May Detect 
Significant Differences Before Clinical Trials

• Case Study 4: Packaging Changes May 
Have Serious Safety Consequences
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Introduction to Gene Therapy 
OV E RV I E W

Introduction to Gene Therapy  provides a foundational understanding of this versatile therapeutic’s 
science and regulatory process. Learn how gene therapy works—the type of vectors used, and why/when 
certain vectors are employed. This course reviews the most important factors determining which diseases 
should be targeted using gene therapy. As with any treatment, there are risks, so Introduction to Gene 
Therapy explains the FDA approval process and how safety and efficacy are measured. Take Introduction 
to Gene Therapy and gain a basic understanding of gene therapy.

Five Takeaways:

1. Fluency in the different types of viral vectors, the amounts of genetic material each delivers, 
and the types of cells each targets.

2. Basic principles for transferring genetic material into cells.

3. List the most important factors determining which diseases should be targeted using gene 
therapy.

4. Learn proven and new approaches to offset gene therapy clinical development risks.

5. Understand the regulatory pathway for gene therapy approval.

AG E N DA

ON-DEMAND, SHORT CL A SS  |  LE VEL  ONE |  9 0 -MINUTES

SUGGES TED PREREQUISITE :  NONE

Introduction to Gene Therapy

• Genetic basis of human cells
• Gene expression
• Genetic basis of disease
• Causes of monogenic and polygenic diseases
• Process of delivering DNA via gene therapy
• in vivo vs. ex vivo gene therapy
• CAR-T therapy
• Gene therapy administration
• Cell and gene therapy clinical pipeline
• Zolgensma and SMA
• Medical risks and challenges

Viral Vector Delivery Options

• Major viral vector platforms
• Vectors of choice
• AAVs for different cell types
• Targeting non-dividing and dividing cells

• AAV neutralizing antibodies
• AAV vector construct
• AAV9 for SMA
• Manufacturing expression platforms

The Gene Therapy Industry

• Gene therapy landscape
• Key considerations for a gene therapy company
• Ideal gene therapy project traits
• Key IP considerations
• Gene therapy clinical development pathway
• Clinical trial modifications for gene therapy 

drugs
• Determining efficacy: protein quantification
• Long-term follow-up: durability
• Safety issues: adverse events
• Monitoring adverse events
• Regenerative medicine advanced therapy 

designation
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