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Digital DNA storage

Memory of tomorrow
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@dinazielinski



Domo “Data Never Sleeps”

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

“This CD-ROM can hold 
more information than all 

the paper that's here below 
me”

Bill Gates
Co-Founder, Microsoft



stone tablet
~3200 BC

2000 BC
paper

punch card
1890

compact disc
1982

floppy disk
1967

1962 
cassette

1951 
magnetic tape

hard drive
1956

1999 
USB drive

Human designed storage media

SD card
1999 

miniSD
2003

2004 
microSD

1978
solid state drive
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adapted from Chen et al. 2019



6 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑏𝑝

𝑔𝑒𝑛𝑜𝑚𝑒
x 
1 𝑏𝑦𝑡𝑒

4 𝑏𝑝
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
45 TB Tape Cartridges (€100 each)



>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



H O W D O  Y O U  S T O R E  S T U F F  I N  D N A ?
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bomb.zip

11000011

10000110

10111011

11000100

GTTG
CTAC
CGCG
GTAT





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 ≅ 1015 possible copies

diluteDNA
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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 – Sorbonne 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 



Keynote mrinalini



Humanising 
Archival Practice

Mrinalini Luthra | Data Ethics Specialist 
GLOBALISE, Huygens Institute, KNAW

Towards an Accessibility 
of Care



The Truth of Fact, 
The Truth of Feeling
I Remem: search tool for lifelogs

“Justice is an essential part of the social 
contract and one cannot have justice until one 
knows the truth.”

“The point is not to prove you were right; the 
point is to admit that you were wrong.”

“Digital memory will not stop us from telling 
stories of ourselves. What digital memory will 
do is change those stories from fabulations 
that emphasise our best acts and elide our 
worst.”



The Truth of Fact, 
The Truth of Feeling

II What’s right vs What’s precise

“Scribes cannot be trusted"

Vough: that which is precise
Mimi: that which is right

Oral histories are not unreliable; their histories 
do what they need to do.



The Truth of Fact, 
The Truth of Feeling

Scribes are unreliable, archives are not neutral

Histories are prone to revisionism

What do histories need to do?

Dayanita Singh, The Museum of Chance, 2013



Collaborators

Charles Jeurgens

● Prof. Archival Sciences, UvA

GLOBALISE

● NWO funded infrastructure project
● Researchable VOC archives

Dayanita Singh, I am as I am, 1999



Silences in the Archive

History not an objective account of the past

● Selective and subjective process 
● Power Dynamics 
● Social Context
● Political

Moments of silencing:

● Fact Creation
● Fact Assembly
● Fact Retrieval
● Retrospective Significance



Archive of the Future

“History is the fruit of power, but power itself is 
never so transparent that its analysis becomes 
superfluous. The ultimate mark of power may 
be its invisibility; the ultimate challenge, the 
exposition of its roots.”

“The focus on The Past often diverts us from 
the present injustices for which previous 
generations only set the foundations.”

La Vaughn Belle, In the Place of Shadows, 2022



Power, Silences and 
the Digital Archive

Digital Cultural Heritage

● Protecting fragile documents
● Reaching larger audiences
● ‘Accessibility for everyone’

Digital adoption without examination of the 
socio-political implications:

● Perpetuate existing power imbalances
● Replicate same ideologies and biases

Dayanita Singh, The File Room, 2013



Digitised VOC 
Testaments Inventory



Zoeken in Transcripties

Image → text via HTR

Benefits

● Free text search 
● No palaeographic expertise
● Available without paywall

Downsides

● Lack of contextual knowledge
● Search through offensive language





Ethics of Practice for 
Digital Archives

Digital Archives

● Socio technical artefact
● Archival silences: outcome of the 

intertwined social, cultural, and material 
factors

● Policy, practices and politics are invisible
● Efficacy of scholarship and social action

Dayanita Singh, File Room, 2013



The Mission Statement

Well-crafted mission statement:

● Social justice as starting point
● Framework for collecting and preserving 

archival material
● Prioritization of work
● Transparency and accountability to 

communities
● Explicit commitment to user groups and    

histories

Hendrik Conelisz. Vroom, De terugkomst in Amsterdam van 
de tweede expeditie naar Oost-Indië, 1599



Positionality

Social circumstances shape knowledge and 
actions:

● Gender
● Ethnicity
● Class
● Culture
● Education
● Status

Knowledge situated within “web of differential 
positioning”

Dayanita Singh, I am as I am, 1999



The Participatory Archive

Archives 2.0

● Epistemological shift
● Decentralised, access-oriented archival 

arrangement and practice
● Issues of marginalisation, representation, 

professional passivity, and power

“Co-Creation of Cultural Heritage”

● Feedback into established narratives
● Involvement in research design process

Dayanita Singh, Asiatic Library Reading Room, 2000



Power

Who has the influence over the archival work 
and who does not have influence even while 
being affected by it?

Whose power is increased through the work 
and whose power is diminished?

How does the transformed field of power 
reorient identities, relationships, and life 
chances?

French student poster, 1960s



Transparency

Policies, practices, politics are invisible

Transparency to address social or relational 
aspects of infrastructures

Critical part of infrastructures

Ethics by design

Dayanita Singh, Sea of Files, 2022



“While some of us debate what history is or 
was, others take it into their own hands.”

Dayanita Singh, I am as I am, 1999
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