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|dea #1: Targeting HIV
through Genetic Engineering
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http://achoiceofweapons.blogspot.com/2010/12/world-aids-day.html



Importance

* Classified as Pandemic by WHO
* Killed 30 million since 1980

* 35 million currently living with HIV
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http://www.unaids.org/en/Dataanalysis/Epidemiology/



Impact

* Permanent solution of HIV
— Prevention
—Injection
— Eradication
* Provide for Emerging Markets



in Interference
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http://www.niaid.nih.gov/daids/dtpdb/VIRTARG.asp



HIV’s binding to CD4

http://www.hhmi.org/biointeractive/disease/lectures.html



HIV-CCR5 Interaction
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http://www.hhmi.org/biointeractive/disease/lectures.html



WT vs. Mutant CCR5

Chemokine coreceptor (CCR5)

CCRS wild type CCR5 mutation

Wild type

Mutant

http://www.hhmi.org/biointeractive/disease/lectures.html



Competition

* Anti-retroviral medication

—Inhibitors for RT/integrase/protease
* Genomic Studies

—HIV progresses differently in patients
* QOur goal:

— Prevention of infection



Knowns and Unknowns

* Knowns:
—Gpl120 importance

— CCR5 mutation -effective in preventing HIV
entry

—HIV life cycle

 Unknowns:
— Full effect on T helper cells
—HIV diversity and its effect



|dea #2: Delivery of Insulin

* |nsulin-producing microbe coupled with a
glucose level detection device

http://www.type1parent.com/learning/diabetes-discovery/what-is-insulin



Importance

Type | vs. Type |l

Chronic condition with no cure
Insulin

— Daily injection

—Insulin pumps

Widespread and costly



Impact

Reduces pain

Less frequent

Decreases costs

Not noticeable & convenient
Patient compliance



Mechanism of Glucose Sensing
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Conversion of proinsulin into insulin
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Competition

* |nsulin injection or Insulin pumps

* Beta cell implant

http://www.typefreediabetes.com/Articles.asp?1D=287
http://www.best-of-web.com/pages/101108-201860-946042.html



Knowns and Unknowns

* Knowns:
—Recombinant DNA
— Yeast signal cascade

* Unknowns:
—The design of yeast cells
—Survival in human blood
— Regulation of delivery
— Other similar research?



ldea #3: Mucus

http://thesimpledude.com/2012/01/1027/



Importance

* Mucus hypersecretion is a major cause of
airway obstruction in Cystic fibrosis

- Inherited chronic disease

- Affects about 30,000 children and adults in
the US and 70,000 in the world



Impact

* Develop Biological Agent
— Microbe that secretes surfactant
* Decreases viscosity of mucus
— Natural mucosal clearance

—Permanent

http://www.stickershoppe.com/mm5/merchant.mvc?Screen=PROD&Product_Code=MLRCYFI&Store_Code=SS&Category Code=



Competition

Cystic Fibrosis
— Classic mucolytics
— Peptide mucolytics
— Expectorants

— Hyperosmolar aerosols

Mannitol

—Mucoregulatory drugs

http://www.made-in-china.com/showroom/nancyhebei/product-detailSqZnmKIYbbVE/China-Mannitol.html



Knowns and Unknowns

* Knowns:
— Peptide mucolytics > classic mucolytics
— Benefit of airway hydration

* Unknowns:
—Mechanisms of epithelial mucus regulation
— Effective mechanism for mucus expulsion
— Delivery



Conclusion

* |dea #1: Target HIV with genetic engineering

* |dea #2: Glucose-sensing + insulin-producing

microbes

* |dea #3: Mucus degradation in CF patients by
biological agent
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The End

We'd love to hear your

questions and comments!



