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BioBriefing
Biotech for the Non-Scientist
ONE-DAY COURSE

OV E RV I E W

BioBriefing: Biotech for the Non-Scientist is a lively one-day course that explains the science 
driving the biotechnology industry. This course is ideal for anyone who works on the business 
side of a biopharma company or provides services to the biopharma industry and does not have 
a science background. 

Five Takeaways:

1. Scientific basics needed to better understand the biopharma industry.

2. Command of essential industry terminology.

3. Improved ability to communicate with scientists, colleagues, and clients.

4. Roadmap of the life science industry sectors.

5. Fluency in drug manufacturing.
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AG E N DA

How Biology Is the Basis of Biotechnology   
9:00-10:00

Biotechnology defined
Healthcare sectors: biopharma and medical 

device
Goals of biotech
Cell types used in biotech
Cell structure and function
Industry application: receptors and drug 

targets
Cell signaling network 
Industry applications: agonists and 

antagonists

Break  10:00-10:15

How DNA and Proteins Are Biotech’s 
Workhorses  10:15-11:15

DNA structure and function
DNA codes for proteins
Lab: DNA Isolation and Extraction
Protein structure and function
Post-translational modifications
Industry applications: therapeutic monoclonal 

antibodies

How Disease Occurs in Your Body   
11:15-12:00

Mutation types and causes
Genetic basis of disease
Activity: Genetic Variation of Taste
Pathogens
Bacterial infectious disease
Viral infectious disease

Lunch  12:00-12:45

How Your Body Fights Disease  12:45-1:30
The immune system
B-cells and antibodies
Epitopes
T-cells

How Biologics Fight Disease 1:30-2:15
Compare small and large molecule drugs
Biologics
Monoclonal antibody characteristics
Monoclonal antibodies mechanisms of actions 
 Trigger immune response
 Block signaling molecule 
 Capture signaling molecule
 Capture pathogen 
Antibody-drug conjugate 
Bispecific antibody
Checkpoint inhibitors

Break  2:15-2:30

How Biologics Are Made  2:30-3:15
Biomanufacturing process overview
Cell banks
Upstream processing
Downstream processing
Formulation
Analytical testing final product

Wrap-Up 3:15-3:30



D E L I V E R A B L E S

P R I C I N G
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Targeted Biologics
Introduction to Cell and Gene Therapies
ONE-DAY COURSE

OV E RV I E W

Targeted Biologics: Introduction to Cell and Gene Therapies is an accelerated, one-day 
course focused on the most innovative drugs currently in development or newly on the market. 
These therapeutics take their inspiration from the workings of our own immune system, so 
the morning begins with the basics of immunology. The rest of the day delves into the science, 
development challenges and promise of cell and gene therapies. If you have a firm grasp of basic 
biology, this course will take your understanding of the health care industry to the next level.

Five Takeaways

1. The rationale behind cancer immunotherapies.

2. The challenges and second-generation opportunities for immunotherapies.

3. Differentiation between the types of DNA- and RNA- based therapies.

4. Improved understanding of gene therapy and genome editing.

5. Ability to discuss multiple applications of genome editing.

AG E N DA

Immunology Overview  9:00-10:00
Activation of the immune system
B-cells
Antibodies: structure and function
Memory B-cells
T-Cells

Cytotoxic T-cell structure and function
Helper T-cell structure and function
Regulation of the immune system
 Cytokines, PD-1 and CLTA-4

continued
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Break  10:00-10:15

CAR-T Overview  10:15-11:00
How cells of the immune system are used for 

cell therapy
T-cell biology 
Introduction to CAR-T therapy
CAR-T indications: blood cancers, solid tumors 
CAR-T principles: 
 What is a CAR-T 
 How are they made?
 CAR-T: Off-the-shelf and patient-specific
CAR-T safety: controlling activation
CAR variations: CAR-NK, CAR-MA, TCR 

therapies, bispecific CAR 

Gene Therapy: The Big Picture  11:00-12:00
What is gene expression?
Gene therapy modalities: viral vector, gene 

editing, antisense, mRNA, RNAi,
Gene therapy another way: in vivo and ex vivo
Therapeutic areas: hematological, ophthalmic, 

musculoskeletal, neurological, metabolic, 
hepatological, oncological, infectious

How does the FDA regulate targeted biologics? 

Lunch  12:00-12:45

Viral Vectors Overview  12:45-1:30
DNA’s role in disease
 Monogenic and polygenic disease
How gene therapy works: targeted and 

systemic
Gene transfer 
Delivery methods
 Vectors: AAV, lentivirus, others
 Choice of viral vector and why
 Packaging size
Tissue tropisms
Safety: immunogenicity and dosage
Approved and clinical viral gene therapies
Opportunities and risks

Genome Editing Overview  1:30-2:30
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
 PD1 Knockouts
 Inherited retinal dystrophy, beta-thalassemia
Exon skipping
 Exon skipping therapeutic areas
 How exon skipping works
 Exon skipping in the clinic
 Exon skipping safety

Break  2:30-2:45

RNA-Based Therapeutics Overview   
2:45-3:15

RNA’s role in the cell
RNA’s role in disease
Therapeutic areas
Types of RNA-based therapeutics
 Antisense
 RNAi
 mRNA (exon-skipping)
How RNA-based therapeutics work
Safety
RNA-based therapeutics approved/in the clinic

Wrap-Up  3:15-3:30
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Biomanufacturing 
for the 21st Century
An Overview of Manufacturing Biologic, 
Cellular and Gene Therapies
ONE-DAY COURSE

OV E RV I E W

Biomanufacturing for the 21st Century: An Overview of Manufacturing Biologic, 
Cellular and Gene Therapies is a one-day journey into all aspects of production developed 
specifically for the non-scientist. Learn about equipment and facilities, drug safety regulations, 
and the science behind the production of biologic, cellular and gene therapy therapeutics. Learn 
from a biomanufacturing professional who offers real-life insights into drug-derived product 
manufacturing.

Five Takeaways

1. Types of equipment, controls, utilities and facilities needed. 

2. How to prevent and address contamination.

3. Testing and handling requirements for master and working cell banks.

4. Important considerations when scaling upstream, midstream and downstream.

5. Process validation guidance through the creation of a validation master plan.
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AG E N DA

Biological Basis Biomanufacturing  9:00-10:00
Cells and viruses
DNA and genes
DNA replication 
Gene expression

Break  10:00-10:10

The Regulatory Component  10:10-11:00
FDA guidance documents: CFRs 
Overview of GXPs
Basic drug components
Chemistry, manufacturing and controls 
Role of QA and QC 
cGMP facilities and environmental monitoring
FDA adverse events reporting systems 
Top reasons for drug recall and shortages

Break  11:00 – 11:10

Biomanufacturing Overview  11:10-12:15
Manufacturing process: unit operations
Upstream and downstream processes
Key equipment: function and validation
Mammalian vs bacterial cell lines
Cell banks: master and working 
Cell bank testing requirements
Manufacturers: sponsors and CMOs 
Continuous manufacturing principles
Biologics formulation
Biologics stability and analytical testing 
Fill and finish

Lunch  12:15-1:00

Immuno and Cellular Therapies  1:00-2:00
Immunoproteins: mAbs and cytokines
 Formulation and manufacture
Cellular immunotherapies
 Engineering CAR-T, NKCAR, macrophage 

CARs
 CAR-T production
 Quality expectations for cells
 CAR-T formulation and release criteria

Break  2:00-2:10

Gene Therapies  2:10-3:15
Overview of gene therapies
Types of vectors 
Vector production and purification
Quality expectations for vectors
Vector delivery

Wrap-Up  3:15-3:30



D E L I V E R A B L E S
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BioBasics 101
The Biology of Biotech for the Non-Scientist
T WO -DAY COURSE

OV E RV I E W

BioBasics 101: The Biology of Biotech for the Non-Scientist is an intensive two-day 
course on the foundational science that forms the backbone of biopharma. We explore the 
connection between the basic biology and industry applications including personalized 
medicine, comparative genomics, and companion diagnostics. This course was designed for the 
non-scientist who wants to better understand how basic biology informs the development of 
biopharma products. 

Five Takeaways:

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

2. Understanding of the science driving your company or client’s products. 

3. Improved ability to communicate with colleagues and stakeholders. 

4. Determination of where your organization “fits” in the health care landscape.

5. Explanation of innovative therapies within the biopharma industry.
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AG E N DA

DAY ONE
Introductions  9:00-9:15

Industry Overview  9:15-10:15
Healthcare industry sectors 
Industry hubs and associations
FDA and industry
NIH and industry
Academia and industry
Research support companies 
Funding

Break  10:15-10:30

Biology: Basis of Biopharma  10:30-11:30
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: antagonists and agonists
Industry application: cell signaling and cancer

DNA: Biopharma’s Blueprint  11:30-12:00
History of DNA discovery
DNA structure
DNA organization: chromosomes and genes

Lunch  12:00-12:45

DNA: Biopharma’s Blueprint continued  
12:45-1:45

Industry application: chromosome 
abnormalities 

DNA function: coding for proteins 
Industry application: pharmacogenomics
DNA replication
Industry application: PCR
Lab: DNA Isolation and Extraction

Break  1:45-2:00

Proteins: Biopharma’s Workhorse  2:00-3:15
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  3:15-3:30
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DAY TWO
Genetic Engineering  9:00-10:00
Plasmids
Restriction enzymes
Recombinant DNA/plasmid
Recombinant proteins
Making recombinant proteins 
Pharm animals and plants
Recombinant proteins in health care

Break  10:00-10:15

Genetic Basis of Disease  10:15-11:30
Alleles
Phenotype and genotype
Lab: Genetic Variation Taste Test
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

Genomics: Understanding the Genetic Basis 
of Disease  11:30-12:15

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

Lunch  12:15-1:00

Genomics: Understanding the Genetic Basis 
of Disease continued  1:00-2:15

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

Break  2:15-2:30

Drugs Mitigate Disease: An Overview  
2:30-3:15

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  3:15-3:30



D E L I V E R A B L E S
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BioBasics 201
Targeted Biologics for the Non-Scientist
T WO -DAY COURSE |  SUGGES TED PREREQUISITE BIOBA SICS 101

OV E RV I E W

BioBasics 201: Targeted Biologics for the Non-Scientist is an intensive, two-day course 
specifically designed for graduates of BioBasics 101 or learners who understand fundamental 
biopharma industry science. The inspiration for targeted biologics is our own immune system, so 
day one begins with an in-depth explanation of immunology. Day two continues the conversation 
with immunotherapies, vaccines, cell therapies, regenerative medicines, gene therapies, and 
RNA-based drugs. Join us and enhance your fluency in the science, development challenges, and 
medical potential of targeted biologics.

Five Takeaways:

1. Rationale behind cancer immunotherapies.

2. Challenges and second-generation opportunities for immunotherapies.

3. Differentiation between the types of DNA- and RNA-based therapies.

4. Improved understanding of gene therapy and genome editing.

5. Ability to discuss multiple applications of genome editing.
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AG E N DA

DAY ONE
Introductions  9:00-9:15

Immunology: An Overview  9:15-10:15
What are targeted biologics?
Tissues of the immune system
Immune signaling: cytokines
Phase of the immune response
Non-specific immune response
Industry application: inflammation
Specific immune response

Specific Immune Response  10:15-10:45
Activation of the immune system
B-cells
Antibodies: structure and function
Industry application: monoclonal antibodies
Memory B-cells

Break  10:45-11:00

Specific Immune Response continued  
11:00-12:00

T-Cells
 Cytotoxic T-cell 
 Helper T-cell 
 Regulatory T-cells
Regulation of the immune system
 PD-1 and CLTA-4
Industry application: tumor suppression of 

T-cells

Lunch  12:00-12:45

Immunotherapies: An Overview  12:45-1:30
Diseases immunotherapies treat
 Organ transplant rejection
 Autoimmune disease
 Cancer
Challenges in treating autoimmune disorders
Characteristics of healthy cells 
How cells become cancerous
Characteristics of a cancer cell 
How cancer evades the immune system 
Tumor formation and microenvironment
Types of immunotherapies
 Therapeutic antibodies
 Non-specific immunotherapies: interferons 

and interleukins
 Oncolytic virus therapy
 T-cell therapies (CAR-T)
 Neoantigen cancer vaccines

Vaccines: Activating an Immune Response  
1:30-2:30

Immunological memory
How vaccines work
Types: whole pathogen, subunit, DNA
Industry application: universal flu vaccine
Industry application: HIV vaccine
Industry application: neoantigen cancer 

vaccine

Break  2:30-2:45
continued
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Therapeutic Antibodies: A Closer Look  
2:45-3:15

Therapeutic antibodies
Checkpoint inhibitors
Industry application: checkpoint inhibitors 
  Ipilimumab (Yervoy)
  Nivolumab (Opdivo)
  Pembrolizumab (Keytruda)
  Atezolizumab (Tecentriq)
  Avelumab (Bavencio)
  Durvalumab (Imfinzi)
Antibody-drug conjugates
 Bispecific antibodies

Wrap-Up  3:15-3:30

DAY TWO
Stem cell therapies  9:00-9:30
Stem cell properties
Induced pluripotent stem cells
Stem cells in the clinic

CAR-T  9:30-10:30
How immune cells are used for cell therapy
T-cell biology 
Introduction to CAR-T therapy 
CAR-T indications: blood cancers, solid tumors 
CAR-T principles: what is a CAR-T 
How are CAR-T made?
 CAR-T: off-the-shelf and patient-specific
CAR-T safety: controlling activation
CAR variations: CAR-NK, CAR-MA, TCR, 

Break  10:30-10:45

Gene Therapy: The Big Picture  10:45-11:30
What is gene expression?
Modalities: viral vector, gene editing, 

antisense, mRNA, RNAi,
Gene therapy: in vivo and ex vivo
Therapeutic areas: hematological, ophthalmic, 
 musculoskeletal, neurological, metabolic, 
 hepatological, oncological, infectious
How does the FDA regulate targeted biologics? 
What do results in the clinic indicate?

Viral Vectors  11:30-12:00
DNA’s role in disease
 Monogenic and polygenic disease
Overview: How gene therapy works
 Targeted and systemic
Gene transfer 

Lunch  12:00-12:45

Viral Vectors continued  12:45-1:15
Delivery methods
 Vectors: AAV, lentivirus, others
 Choice of viral vector and why
 Packaging size
 Tissue tropisms
Safety
 Immunogenicity
 Dosage
Approved and clinical viral gene therapies
Opportunities and risks

Genome Editing  1:15-2:00
Zinc finger nucleases (ZFN)
 ZFN therapeutic areas
 How ZFN work
 ZFN in the clinic

continued
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Genome Editing continued  1:15-2:00
ZFN safety
CRISPR 
 CRISPR therapeutic areas
 How CRISPR works
 CRISPR Safety
 CRISPR in the clinic
  PD1 Knockouts
  Inherited retinal dystrophy,  

    beta-thalassemia

Break  2:00-2:15

RNA-Based Therapeutics  2:15-3:15
RNA’s role in the cell
RNA’s role in disease
Therapeutic areas
Types of RNA-based therapeutics
 Antisense
 Exon-inclusion and exon-skipping
 RNAi
 microRNA
 mRNA 
How RNA-based therapeutics work
Safety
RNA-based therapeutics approved/in the clinic

Wrap-Up  3:15-3:30
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BioImmersion
A Non-Scientist’s Deep Dive into Biotech
FOUR-DAY COURSE

OV E RV I E W

BioImmersion: A Non-Scientist’s Deep Dive into Biotech combines BioBasics 101 and 
BioBasics 201 into a comprehensive, four-day course. We focus on three areas: the foundational 
biology that underlies the health care industry, immunology—which inspires targeted biologics, 
and cutting-edge therapies. Highlights include immunotherapies, vaccines, gene therapies, cell 
therapies, therapeutic antibodies and much more. Embrace the opportunity to become fluent in 
the science of biopharma.

Ten Takeaways:

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

2. Understanding of the science driving your company or client’s products. 

3. Improved ability to communicate with colleagues and stakeholders.

4. Determination of where your organization “fits” in the health care landscape.

5. Explanation of innovative therapies within the biopharma industry.

6. Rationale behind cancer immunotherapies.

7. Challenges and second-generation opportunities for immunotherapies.

8. Differentiation between the types of DNA- and RNA-based therapies.

9. Improved understanding of gene therapy and genome editing.

10. Ability to discuss multiple applications of genome editing.
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AG E N DA

DAY ONE
Introductions  9:00-9:15

Industry Overview  9:15-10:15
Healthcare industry sectors 
Industry hubs and associations
FDA and industry
NIH and industry
Academia and industry
Research support companies 
Funding

Break  10:15-10:30

Biology: Basis of Biopharma  10:30-11:30
Process of biotechnology
Molecules critical to life
Cell structure 
Industry application: receptors and drug 

targets
Industry application: mitochondria disease
Cell functions: signaling, protein production
Industry application: antagonists and agonists
Industry application: cell signaling and cancer

Break  11:30-11:45

DNA: Biopharma’s Blueprint  11:45-12:15
History of DNA discovery
DNA structure
DNA organization: chromosomes and genes

Lunch  12:15-1:00

DNA: Biopharma’s Blueprint continued  
1:00-1:45

Industry application: chromosome 
abnormalities 

DNA function: coding for proteins 
Industry application: pharmacogenomics
DNA replication
Industry application: PCR
Lab: DNA Isolation and Extraction

Break  1:45-2:00

Proteins: Biopharma’s Workhorse  2:00-3:15
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  3:15-3:30

DAY TWO
Genetic Engineering  9:00-10:00
Plasmids
Restriction enzymes
Recombinant DNA/plasmid
Recombinant proteins
Making recombinant proteins 
Pharm animals and plants
Recombinant proteins in health care

Break  10:00-10:15
continued
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Genetic Basis of Disease  10:15-11:30
Alleles
Phenotype and genotype
Lab: Genetic Variation Taste Test
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  11:30-11:45

Genomics: Understanding the Genetic Basis 
of Disease  11:45-12:30

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

Lunch  12:30-1:15

Genomics: Understanding the Genetic Basis 
of Disease continued  1:15-2:30

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

Break  2:30-2:45

Drugs Mitigate Disease: An Overview  
2:45-3:15

Categories and characteristics of drugs 
Small molecule drugs 
Large molecule drugs (biologics) 

Wrap-Up  3:15-3:30

DAY THREE
Immunology: An Overview  9:00-10:15
What are targeted biologics?
Tissues of the immune system
Immune signaling: cytokines
Phase of the immune response
Non-specific immune response
Industry application: inflammation
Specific immune response

Break  10:15-10:30

Specific Immune Response  10:30-12:15
Activation of the immune system
B-cells
Antibodies: structure and function
Industry application: monoclonal antibodies
Memory B-cells
T-Cells
 Cytotoxic T-cell 
 Helper T-cell 
 Regulatory T-cells
Regulation of the immune system
 PD-1 and CLTA-4
Industry application: tumor suppression of 

T-cells

Lunch  12:15-1:00
continued
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Immunotherapies: An Overview  1:00-2:00
Diseases immunotherapies treat
 Organ transplant rejection
 Autoimmune disease
 Cancer
Challenges in treating autoimmune disorders
Characteristics of healthy cells 
How cells become cancerous
Characteristics of a cancer cell 
How cancer evades the immune system 
Tumor formation and microenvironment
Types of immunotherapies
 Therapeutic antibodies
 Non-specific immunotherapies: interferons 

and 
 interleukins
 Oncolytic virus therapy
 T-cell therapies (CAR-T)
 Neoantigen cancer vaccines

Vaccines: Activating an Immune Response  
2:00-2:30

Immunological memory
How vaccines work
Types: whole pathogen, subunit, DNA
Industry application: universal flu vaccine
Industry application: HIV vaccine
Industry application: neoantigen cancer 

vaccine

Break  2:30-2:45

Therapeutic Antibodies: A Closer Look  
2:45-3:15

Therapeutic antibodies
Checkpoint inhibitors
Industry application: checkpoint inhibitors 
  Ipilimumab (Yervoy)
  Nivolumab (Opdivo)
  Pembrolizumab (Keytruda)
  Atezolizumab (Tecentriq)
  Avelumab (Bavencio)

  Durvalumab (Imfinzi)
Antibody-drug conjugates
Bispecific antibodies

Wrap-Up  3:15-3:30

DAY FOUR
Stem Cell Therapies  9:00-9:30
Stem cells properties
Induced pluripotent stem cells
Stem cells in the clinic

CAR-T  9:30-10:30
How immune cells are used for cell therapy
T-cell biology 
Introduction to CAR-T therapy
CAR-T indications: blood cancers, solid tumors 
CAR-T principles: what is a CAR-T 
How are CAR-T made?
 CAR-T: off-the-shelf and patient-specific
CAR-T safety: controlling activation
CAR variations: CAR-NK, CAR-MA, TCR, 

Break  10:30-10:45

Gene Therapy: The Big Picture  10:45-11:30
What is gene expression?
Modalities: viral vector, gene editing, 

antisense, mRNA, RNAi,
Gene therapy: in vivo and ex vivo
Therapeutic areas: hematological, ophthalmic, 
 musculoskeletal, neurological, metabolic, 
 hepatological, oncological, infectious
How does the FDA regulate targeted biologics? 
What do results in the clinic indicate?

Break  11:30-11:45
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Viral Vectors  11:45-12:15
DNA’s role in disease
 Monogenic and polygenic disease
Overview: how gene therapy works
 Targeted and systemic
Gene transfer 

Lunch  12:15-1:00

Viral Vectors continued  1:00-1:30
Delivery methods
 Vectors: AAV, lentivirus, others
 Choice of viral vector and why
 Packaging size
 Tissue tropisms
Safety
 Immunogenicity
 Dosage
Approved and clinical viral gene therapies
Opportunities and risks

Genome Editing  1:30-2:15
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
 PD1 knockouts
 Inherited retinal dystrophy, beta-thalassemia

Break  2:00-2:15

RNA-Based Therapeutics  2:15-3:15
RNA’s role in the cell
RNA’s role in disease
Therapeutic areas
Types of RNA-based therapeutics
 Antisense
 Exon-inclusion and exon-skipping
 RNAi
 microRNA
 mRNA
How RNA-based therapeutics work
Safety
RNA-based therapeutics approved/in the clinic

Wrap-Up  3:15-3:30



D E L I V E R A B L E S

P R I C I N G

BioImmersion course  
workbook

Course 
certificate

WEEKLY e-newsletter 
subscription

Customized onsite training Face-to-Face course

$36,000/ for up to 
24 participants $2,500/ per  

person

Customization fee may apply
Instructor travel expenses extra

BioImmersion
A Non-Scientist’s Deep Dive into Biotech

www.biotechprimer.com

“Thank you again for the excellent course in Boston last week. While at an Antimicrobial Resistance 
conference a few days later, I realized that I understood at least part of every presentation, which was 

impressive because the conference was targeted at experienced scientists.” -Director of Finance 
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Biotechnology for 
Non-Scientists Online Courses
Learn anywhere, at your own pace. Designed for individuals, customized for organizations.

LE V E L S

Each online course is given a level to help individuals choose the appropriate course based on 
their background and needs. For all level 2 and 3 courses a suggested prerequisite will be given 
but is not mandatory to take.

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

Level 2: General  For individuals who possess a general understanding of science 
fundamentals

Level 3: Advanced  For individuals who have a good grasp of the science and biopharma 
industry

PR I C I N G

Each individual online course: $150 BIO member price: $120

Bulk discount pricing:

Number of total courses Discount per course Price per course
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

Want to place our online courses on your organization’s LMS? Contact Stacey Hawkins at 
410-377-4429 to discuss licensing. 

WH AT  PE O PLE  A R E  S AY I N G

“I just finished the Biology of Biotech online course today. I really enjoyed the material and now I am 
more comfortable speaking with my biologist friends/network.” - Senior Project Engineer
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The Biology of Biotech
8 5-MINUTE ONLINE COURSE |  LE VEL 1  |  PREREQUISITES :  NONE

OV E RV I E W

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

Five Takeaways:

1. Knowledge of cell structure functions and how those 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

• The Cell: The Biotech Advantage demonstrates how biotechnology takes advantage of 
processes that already exist in the human body to create new products. 

• DNA and Proteins: The Biotech Workhorses correlates the relationship between DNA and 
proteins, and how the cellular process of protein synthesis is used to create medicines. 

• Genetic Variation: Understanding Disease explains how mutations lead to genetic variation 
which sometimes triggers disease. Knowledge of genetic variation is the first step to improving 
disease diagnosis and treatment.
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Introduction to Genetic 
Engineering
5 0 -MINUTE ONLINE COURSE |  LE VEL 2

SUGGES TED PREREQUISITES :  THE BIOLOGY OF BIOTECH

OV E RV I E W

Introduction to Genetic Engineering online course explains the process and the power of 
genetic engineering. 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 and therefore it is a “must know” topic for those 
who work in or with the biopharma industry.

Five Takeaways:

1. Review of DNA and protein structure and function and how protein synthesis occurs.

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

3. Description of biologic “tools” such as restriction enzymes, needed to create recombinant 
DNA. 

4. The pros and cons of various production cell lines such as bacterial cells and mammalian cells.

5. Types of recombinant protein therapies that treat patients.

AG E N DA

• DNA and Proteins: The Tools of Genetic Engineering reviews DNA and protein basics, 
providing foundational knowledge needed to understand recombinant DNA and recombinant 
proteins. 

• Recombinant DNA: The Blueprint of Genetic Engineering explains how scientists make and 
use recombinant DNA. 

• Recombinant Proteins: The Product of Genetic Engineering maps out the process of creating 
recombinant proteins and highlights their importance in mitigating disease.
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Immunology 101
4 0 -MINUTE ONLINE COURSE |  LE VEL 2

SUGGES TED PREREQUISITES :  THE BIOLOGY OF BIOTECH

OV E RV I E W

Immunology 101 provides an overview of how the human immune system works. 
Understanding how the human body naturally fights disease is often the first step in creating 
novel therapeutics. Many of today’s blockbuster biologics are modifications of our immune 
system’s molecules and cells, including antibodies, T-cells, B-cells and cytokine inhibitors. If you 
are a non-scientist who wants to better understand the amazing immunotherapies that will play a 
large role in the next health care wave, Immunology 101 is the perfect place to start.

Four 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 system and how each has 
implications in drug discovery and development.

AG E N DA

• Immune System Overview describes how the immune system’s cells and tissues work and 
makes the connection between what occurs naturally to the immune-inspired therapies created 
by the biopharma industry.

• Disease lists how the broad categories of disease are caused and how the immune system 
recognizes and fights each category. By mimicking the immune system’s “illness-fighting game 
plan” researchers build better therapies.

• Components of the Immune System differentiates the two distinct immune systems, the 
non-specific immune system and the specific immune system, which has implications in drug 
discovery and development.
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Immunology 201
5 5-MINUTE ONLINE COURSE |  LE VEL 2

SUGGES TED PREREQUISITES :  IMMUNOLOGY 101

OV E RV I E W

Immunology 201 online course builds on Immunology 101 course to give a detailed description 
of the two types of immune system, the non-specific and the specific immune systems. This 
course will put all the details of the immune system into practice, taking you on a journey from 
how disease occurs to how your body fights disease. By understanding this complex process, you 
will have a better understanding of 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 
pathogen.

3. Road map of the specific immunity cell types, each of their functions and how they eliminate 
disease.

4. Knowledge of how immune system memory works to fight reinfection.

5. Process of the immune response from pathogen recognition to elimination.

AG E N DA

• Non-Specific Immunity explains how your body recognizes, responds to, and eliminates a 
pathogen. To understand how vaccines, antiviral drugs, and antibiotics work, you must first 
understand your body’s initial response to pathogenic infection.

• Specific Immunity (activation of B-cells and T-cells) occurs when pathogens have successfully 
compromised your non-specific immunity, infected your body, and made you sick. Biopharma 
has mimicked the best that B-cells and T-cells have to offer to amass a trove of medications. 
Learn how medications work by learning how specific immunity fights disease.

• Immune System Activation: Putting It All Together describes the immune response in its 
entirety so you can better understand pharmacology, the branch of biopharma concerned with 
uses, effects and modes of action of drugs.
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Antibodies
52-MINUTE ONLINE COURSE |  LE VEL 3

SUGGES TED PREREQUISITES :  THE BIOLOGY OF BIOTECH ,  IMMUNOLOGY 101

OV E RV I E W

Antibodies examines the versatile role of antibodies in current biotechnology applications. 
It takes an in-depth look at antibody production for biotech applications and offers specific 
examples of antibodies used in research, therapeutic and diagnostic applications. To understand 
the biotechnology industry, you must appreciate the important and diverse role antibodies 
continue to play in health care.

Five Takeaways:

1. Antibody structure and function.

2. Knowledge of how and why the antibody-antigen interaction occurs and its importance to 
understanding drug targets.

3. Steps of antibody production in the immune system.

4. Compare and contrast polyclonal, monoclonal and humanized antibody lab production and 
uses.

5. Description of antibody versatility and use as a therapeutic and diagnostic.

AG E N DA

• Antibody Structure and Function lists the general structure and function of antibodies, 
describing how and why the antibody-antigen interactions occur. The antibody-antigen 
interaction is the basis upon which therapeutics fight disease.

• Antibodies As Therapeutics discusses the process of antibody production in the lab, including 
polyclonal, monoclonal and humanized antibodies and how each is used by the biopharma 
industry.

• Antibody Diagnostics describes how anitbodies are used in diagnostics including ELISA assays 
and bead immunoassays.
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Biosimilars
5 0 -MINUTE ONLINE COURSE |  LE VEL 2

SUGGES TED PREREQUISITES :  THE BIOLOGY OF BIOTECH

OV E RV I E W

Biosimilars provides an overview of the science, biomanufacturing technology, and regulatory 
requirements for receiving approval to market biosimilar products. The course begins by taking 
an in-depth look at the science, specifically how a therapeutic protein’s structure dictates its 
function. With this foundational knowledge, users understand how biomanufacturing conditions 
can alter a biosimilar, causing it to function differently than its reference product. The course 
ends with some tested approaches to demonstrating biosimilarity that have been acceptable to 
the FDA and EMA. 

Five Takeaways:

1. Understanding how a protein’s structure dictates its function.

2. Ability to discuss how post-translational modifications can change a protein’s intended 
function.

3. A comprehensive understanding of how biosimilars may differ from its reference product once 
it has been manufactured.

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

5. General considerations of animal/clinical/in vitro studies, as well as the FDA’s Totality-of-the-
Evidence approach.

AG E N DA

• Protein Function reinforces a deep understanding of proteins by describing their various 
cellular functions through examples. Biosimilars are proteins.

• Protein Synthesis explains protein structure and the steps involved in making a protein. By 
understanding that a protein’s structure influences its functions, one can begin to understand 
how a reference product and biosimilar may not be identical. 

• Post-Translational Modifications points out that both genes and cells influence the type 
of post-translational modification and the degree to which the protein is modified. This 
modification determines if a therapeutic will work or not work. 

 continued
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• Biologics list the functions of therapeutic proteins and compares and contrasts biologics with 
small molecule drugs.

• Introduction to Biosimilars reviews the EMA and FDA definitions of biosimilars.

• The Product Is the Process lists the steps of biomanufacturing explaining the goal of each 
step. This section identifies where variations can occur between two identical production 
campaigns, demonstrating how a biosimilar may not be identical to the reference product. 
Itemize key formulation parameters and examples of where protein stability testing are 
highlighted.

• Biosimilars Safety and Regulation takes an in-depth look at immunogenicity, a main safety 
concern of biosimilars. A discussion of how companies test for immunogenicity and predict 
immune response to a therapeutic protein is given. The course ends by explaining how 
companies gain approval for a biosimilar.


