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Synthesis, Mixing, Amplification,
Sequencing
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INAMIC
Key features of the OAIS

Standard
The Archival Information Package (AIP) includes:
« Content Information (the actual data)

* Preservation Description Information :
 Provenance
« Fixity
« Context

* Representation Information :
e Syntax (e.g., file format: TIFF, PDF/A, etc.)
« Semantics (e.g., what a “record” or “field” means)
« Decoding parameters (e.g., for physical media: bit density, signal modulation,

byte alignment) --> CODEC parameters
« Software tools, format registries, or emulators
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Self-Description Principle

* In the context of OAIS, self-description refers to the archive’s
ability to describe its own contents, structure, and services

In a way that is understandable and usable by both:

« A Designhated Community

« Future systems or custodians, even after decades of technological
change

* This enables disaster recovery based on Representation
Information
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Self-description 1s dependent

oIl :

« The complexity of describing: it it measured by the difficulty
assoclated with extracting the description of a system

« The complexity of interpreting: it is measured by the
difficulty associated with extracting the
interpretation (meaning) of a description

A DNA CODEC should be conceived so as to minimize both
complexities

* To ensure a compact description into DNA (or other
sustalnable material, e.g. micro-film)

* To ensure our future generations will be able to decode
the 1nformation
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The algorithmic complexity can be measure
based on Kolmogorov complexity K(x):

K(x)=min{len(p) :U(p)=x}
where
*U 1s a universal Turing machine

*p 1s a program (a finilite bilnary string)
that, when run on U, produces x

In the Present In the Future
Preserved p (CODE[L) Preserved p (CODEL)
Original Platoyrmn| Original Platform p’s conceptor builds
w

Simple Virtual
Machine

Emulator
Future Platform

The future IT builds
this part

Adapted from Nguyen & Kay (2015)
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AIP file structure (zip files) NW\MC

,/ | Payload

AlP

‘ATCTGATGTTACGCGCG
GCTTCAGATCGCGTCCC
TGAAGATATACTTCACG
ATCTGATGTTACGCGCG)
CACGATGCGACTACATG!

i:ODEC CCTTCGTGTGTACTGACK
@ ATCTGATGTTACGCGCG
.(_/ GTGCTGTGTATAATATA(
ATGCGTCATATGAGCAT!
ATCTGATGTTACGCGCG
CGCGTCGCGCGAAGCGAI
GCACAGAGAATATGCGT!
ATCTGATGTTACGCGCG

bag-info.txt bagit,txt data manifest-md5,1xt  manifest-shat,ixt manifest- tagmanifest-

sha256.txt md5.txt

tagmanifest- tagmanifest-
shal.txt sha256.txt

e —e

4ed4d27c1-3b27-
4714-8...8844.zip
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Wet Bencr

* DNA amplification
* Concentration measureméent

Filtration
. Gripper, well unit,
Tube & tip plate footprint Thermal HES-SO

fitting compatible bath,

"N1crkina head S



Wet Bench 2 - Opentrons SNAMIC

Based

* Primer synthesis

* DNA Library preparation
and sequencilng
implementation according
to the Genomica’s wet
lab protocol

* Concentration
measurement

Proprietary technology

* Thermal unit and
filtration unit

* Universal arm for ONP
MlnION cartridge
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Genomica’s wet lab protocol® for
nanopore sequencing

sequencing quality over time -~ sequencing output over time sequencing output
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Protocol . high-performance . standard

(1) Zemaitis L et al. (2025) High-performance protocol for ultra-short DNA sequencing using Oxford
Nanopore Technology (ONT). PLoS One 20(4): e0318040. https://doi.org/10.1371/journal.pone.0318040
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Supervisor system and

autonomization

* Control the tech stations and robots according to
one or several flows

* Choose which tech station or robot must execute
each operation

* Choose when an operatio '
Station
if]_C)VV agent
and priority

Orchestr

Station
ator

* React to the requests of agent agent
the tech stations (bri,f
consumable, change tooBESEEH |

* Synchronize actions with

interaction between a
+A~~hHh o+ t+FT A1 A ~A~AKNA+
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The whole cycle

INAMIC

{ Twist ]
[ Tested ] ﬁl Bi .
[10011001] [TCGTCTAC]
q :
[Segmeztatlo]‘ [ Encoding ] ‘ [

[10011001]

g

Recognized standard

e

[, | 3

Micro-Factory

Grouping
Alignement

) @ )

[TCGTCTAC]

Groups with

noisy strands

mi

[TCG?&TACJ @
Multiplied,
xed and noisy



INAMIC
Challenges and Next steps

* Synthesis: currently limited to primers

* Waste management : Reusable pipettes ? Echo
ligquid handler 7

* Disaster recovery needs a sound self-
description — the approach has not yet been
finalized but the CODEC complexity 1s kept low

* Optimizing CODEC to target TB scale
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Contact us: https://dnamic.org/contacts



