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Data 
generated 
per capita 
is growing



DNA offers advantages of extended lifetime and 
stabilityThe Promise and Problem with DNA

Clear Advantages:
• Lifetime & Stability
• Information Density
• Replication

At a Price:
State-of-the-art methods are 
extraordinarily costly.

As an example:
200 Mbytes > DNA 
$800,000
400 bytes/second write-speed
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DNA has significant storage capacity

The Promise and Problem with DNA

Clear Advantages:
• Lifetime & Stability
• Information Density
• Replication

At a Price:
State-of-the-art methods are 
extraordinarily costly.

As an example:
200 Mbytes > DNA 
$800,000
400 bytes/second write-speed
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Flash Memory 10 Petabits / cm3

DNA 10 Exabits / cm3

• Constraints of media are 
obstacles for increasing 
storage density
• Innovations improving 

traditional media increase 
cost



DNA 
provides 
path to 
replication 
and 
portability
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DNA is exciting but still limited by cost and 
speed
• 200MB of digital information
• 13,000,000 DNA molecules
• 150 nucleotides per oligo

Assuming $0.0005/base ➤ cost would be ~$1M



DNA is an exciting alternative but still limited 
by cost and speed
• 200MB of digital information
• 13,000,000 DNA molecules
• 150 nucleotides per oligo

Assuming 360 second cycles ➤ encoding speed is ~3.7 kB/s



Can phosphoramidite chemistry speeds be 
increased and cost reduced?

Current technology is still at least 4 
orders of magnitude too slow and costly



Can enzymatic synthesis be developed to be 
faster and cheaper? 

Palluk, et.al. Nature Biotechnology 2018

Development is still needed to produce 
oligos using enzymatic synthesis



Permutation scheme to generate entropy
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Encode Write Preserve

RetrieveReadDecode

Next step is developing an end-to-end workflow
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Generating 500 Billion 
DNA constructs 

per day!



Infinite Data Archives


