A NOVEL TECHNIQUE FOR THE CONVERSION
OF DIGITAL DATA INTO DNA SEQUENCE
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MOTIVATION

Figure 1
Data is growing at a 40 percent compound annual rate, reaching nearly 45 ZB by 2020
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PROBLEM

» We are generating data at an astronomical rate !

» Seagate alone has shipped > 2 billion hard drives

» > 30 billion devices connected to the Internet

» The amount of storage per unit area is reaching limits

» Hard drives store 1 million times than at their inception

» Squeeze more data in same space
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WHY DNA ?

» DNA can be stored for a longer period of time
» No maintenance cost

» Secure and effective

» Store more in less space

» Can store passwords, classified documents and
information
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NIBBLE - OUR TECHNIQUE

» Nibble : half-a-byte
» Stores everything in 4 bases of DNA

» Combination of 4 bases give 256 unique codes

» Map ASCII table
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POINTER APPROACH

» Stores data in sequentially and random manner
» Cuts down synthesis cost

» Maps data to less than 25% of organisms DNA
(demonstrated on E.Coli)
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WORLD DATA CONVERTED TO DNA

i Weight of DNA
Number of Number of bases | ' eight of DNA eighto

Estimated World Characters in of DNA covering bases covering bases covering
data by 2020 world data world data
world data world data
(Daltons) (grams)
45 /B
=4.5x10%2 4.5x10%2 1.8x10%3 5.94x10% |98.63601185

bytes
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CLAIMS

» Ideal for long-term data storage/archival

» Can be used for data security

» Can store entire world data by 2020 in less than 99g DNA
» Storage density 467 PB/g

» Can eliminate the cost of synthesis, retrieving data by
mere sequencing

» Robust - retrieve entire data even if the DNA strand is lost
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LIMITATIONS

» Slow sequencing rate

» Synthesis too expensive to work for routine activities
» Storing world data based on a statistical probability
» Dependent on faster and cheaper technology

» Too futuristic !
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BACKGROUND

Computerdataisalmost everywhere. In future,
the biggest challenge will be to store massive
volume, variety and velocity of the high
throughput data.

Q: Can one move beyond traditional physical
data storage solutionsand deposit datain some
otherform ?

A:We invented 2 novel method called ‘Nibble’ -
meazaning ‘half-a-byte’. Nibble isthe state-of-the-
art platform that convertscomputerdatainto
DNA sequence and back via the ASClI table.

METHODOLOGY

DNA WEIGHT OF COMPUTER DATA

A Brief History of Time by Stephen Hawking

Number of Number of DNA | Weight of DNA (in
Characters Bases required grams)
1474941 characters =1474541%4 3.232939954°10
(with images) +5899764
} + v {
371335 characters =371335%4 £139334102* 10"
(without images) =1485340

DNA WEIGHT OF THE WORLD DATA

Workd Data comverted 1o DNA

CEstiated | Numberof | Numberod | Weightol | Weightol
World Data | Charactensin | Baves of DNA Bases ONA Baves
by 2020 thewordd | DNA covering covering

o overng workd Data | woeld Data

world Data (Daltons) (grams)

T [45v107  [18n307  |ssas10" | oaedeorsss|
45
bytes
ADVANTAGES

1. Datais completely encrypted and
secure.

2. The physical DNA sequence
integrated with the nibble
platform can be used for the long-
termstorage and retrieval of
computer data even after
thousands of years

3. Ourstrategy can also serve as
foundation for generating, storing
and retrieving passwords.

FUTURE CHALLENGES

1.To add video data conversion
module

2.Currently the cost of large scale
DNA Sequencingand synthesis are
prohibitively expensive. More
technological innovations will be
required to make read and write
processes cost competitive...
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Intellectual Property Disclosure Form
(Instructions are provided on the last page)

A.
Title of DNA based Data Storage: A step towards more robust data storage
Intellectual Biological Molecule based Data Storage: A step towards more robust data storage
Property:

B.
Suggested DNA, Data Storage, Password, Cryptography, Big Data, Data Warehouse, Data Archival,
Keywords: Pointer based Storage, Addressing based Storage, DNA disk, Protein based Storage, DNA to

protein, Data to Protein, Translation

C. General purpose /s the Intellectual Property a new process, composition of matter, a device, or
Description of | one or more products? A new use for, or an improvement to, an existing product or process?
Intellectual Yes the Intellectual Property is a new process solving the problem of Massive and Big Data
Property Storage

Technical description A detailed description that will be a primary source of information for the
patent attorney as an application is being prepared.(Please attach a separate sheet -
ATTACHMENT A)

Problem Solved What are the advantages and improvements over existing methods, devices or
materials? What features are believed to be new? Both ‘long term’ and ‘big data’ storage
demand novel storage solutions. Current storage platforms and approaches are not scalable due to
immense demands on the space, cost and energy involved in maintaining big data servers. The
pointer based Data storage is something new which provides even more robust data storage with an
option of recovering back all the data based on just a pointer file, even if the mapping sequence is
lost.

D. | Attach photocopies of original crucial documentation of ideas and data, e.g. lab notes, diagrams, notes from
phone conversations, etc and maintain all original documents. (ATTACHMENT B)
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A biomolecule based data storage system

Abstract

The present invention describes a biomolecule based storage system for converting, storing the data in
DNA coded form and retrieving data using pointer file approach. User input data is converted into
4base DNA sequence, called Nibble, which is further mapped onto the DNA sequence of an organism.
The first position of each converted nibble is then obtained and stored in a pointer file. By mapping the
positions of pointer file onto the DNA sequence of the organism, the data can be retrieved,

Classifications

GO6N3/12 Computer systems based on biological models using genetic models

View 1 more classifications
Description Claims (1)
FIELD OF INVENTION 1.

[0001] The present invention relates to data storage system, particularly storing data
in a naturally occurring or synthetically created biomolecule such as but not limited to
Deoxyribonucleic acid (DNA), Ribonucleic acid (RNA), proteins, primary metabolites,
secondary metabolites, their complexes and other combinations.

BACKGROUND OF THE INVENTION [0002] Computer data is continuously growing in
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Filing date: 20151016
Publication date: 706 0400
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WE CLAIM:
1) A biomolecule based data storage system, comprising:

an E.coli Master DNA file, said file containing physical DNA
sequence of E.coli;

an ASCII map having 256 characters and 256 combinations of
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