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Fundamentals of Life:  Current Views of 
Molecular biology and Neurobiology

1. We have two copies of each gene, one 
from mom, one from dad

2. ”Central Dogma” of Molecular Biology:  
DNA to RNA to Protein

3. All cells have the same DNA (same 
genome)
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Alzheimer’s disease is the most 
common cause of dementia, with great 
societal and economic costs ($280B/y).

We still do not understand the most 
common forms of the disease that 
constitute ~99% of cases: Sporadic
Alzheimer’s disease (SAD).

The Amyloid Precursor Protein “APP” gene is pathogenic 
if mutated or present as 3 copies (Down syndrome 
(Trisomy 21) or rare FAD APP CNVs).  APP is cleaved to 
produce amyloid beta peptide (Ab). APP gene copies 
are thought to be constant (2 copies) in SAD.

NO disease-modifying therapies exist, 
despite many FAILED clinical trials.



Nature 563, 
639-645 (2018)

”gencDNAs”



gencDNAs
Involving normal and modified cellular genes
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NOT TRUE IN ALZHEIMER’S!



Scientific Reports (2018) 8:6412 

Pharmacol. Rev.2002, 54 (3) 469

Ab therapeutic failures 
explained by 
inadequate target 
engagement:

Can’t capture diversity, 
don’t need             
secretases



Alzheimer’s disease:  APP Somatic Gene Recombination
Gone Wild…

accumulation
over time

APP gencDNAs require 
Reverse Transcriptase (RT) 
activity; SNVs produced by 
sloppy RT

There is a disease that is being 
treated with RT inhibitors:  HIV is 
treated with “cART” (combination 
anti-retroviral therapy that 
includes RT inhibitors)



From the CDC and 
Alzheimer’s Association, 
Facts and Figures 2018

>100,000 HIV+ 3% =   3,000
patients on RTis 10% = 10,000

17% = 17,000
THOUSANDS of AD cases should exist in aged, HIV+ patients
(so how many have been reported in the peer-reviewed literature?)  



One Case
First reported in 2016



1) There are NO approved disease-modifying therapies for AD. All current 
AD patients will be gone or irreversibly diseased by the time current 
clinical trial agents are approved and have long-term safety.

2) Reverse transcriptase inhibitors (RTis) are FDA approved for HIV and 
hepatitis B and have been in humans  for decades with proven, real-world 
safety. No AD investigational agent will have this level of safety in our 
lifetimes.

3) The United States has two compassionate use pathways for NON-
approved experimental agents:

FDA Expanded Access (EA) Program
SB 204 Right-to-Try Law (RTT) (30 May 2018)

4) However, RTis actually supersede both EA and RTT since they are 
already FDA-approved and can be prescribed off-label in the United States. 

5) RTis can therefore be prescribed for AD patients NOW, albeit with caveats.  
Controlled clinical trials should absolutely be pursued.  


