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Digital DNA storage

Memory of tomorrow
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4 million videos 
streamed

47,000 photos 456,000 tweets

69,000 hours of 
video streamed

120 new 
professionals

156 million
emails sent

Data by the minute



Storage vocabulary

Hellabyte?

1 byte = 8 bits



1 ZB = 1 000 000 000 000 000 000 000 bytes

IDC DataAge

The global datasphere



Ismaeel et al 2018



1994

ά¢Ƙƛǎ /5-ROM can hold 
more information than all 

the paper that's here below 
ƳŜέ

Bill Gates
Co-Founder, Microsoft



stone tablet
~3200 BC

2000 BC
paper

punch card
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floppy disk
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magnetic tape

hard drive
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1999 
USB drive

Human designed storage media

SD card
1999 
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microSD

1978
solid state drive
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adapted from Chen et al. 2019



x 1.5 GB / cell

30,000,000,000,000 cells



Every living thing is a DNA storage device





1953 1956







~ 3.5 kg of DNA

60 ZB of data

5 kg01 11 10 00



1,000,000,000
пр ¢. ¢ŀǇŜ /ŀǊǘǊƛŘƎŜǎ όϵмлл ŜŀŎƘύ



>100 years
455 EB/g
$1 million/GB
read=hours
write=hours

10-50 years
3 GB/cm²
$0.05/GB
read=seconds
write=seconds
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2 Megabytes

$ 7500



19 PB 

$ 19 trillion



A  p r i n t i n g  r e v o l u t i o n



Unlimited data retrieval

300x259 ḙ1015 possible copies
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W H AT S H O U L D  W E  S T O R E  I N  D N A?







A world first: DNA-encoded 

digital archives enter the 

French National Archives
23 November 2021



Stéphane Lemaire / CNRS ςSorbonne Université



1.5 Gb per cell
> 30,000,000,000,000 cells 



DNA OF THINGS
11000011

10000110

10111011

11000100

GTTG
CTAC
CGCG
GTAT

GTTG
CTAC
CGCG
GTAT

Store data in DNA 
in 3D printed objects

digital data



ARCHIVAL STORAGE
-18°C ~ 0°F

> 2 million years 
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