
Revolutionary DNA Printing for Data Storage: Science Breakthrough

Description

Despite the efficiency of electronic data storage systems, they pale in comparison to DNA, nature's own
data storage system. A groundbreaking technique, akin to a printing press, now allows for the effortless
encoding of data onto DNA, democratizing the process for all.

Conventional DNA data writing involves painstakingly synthesizing strands letter by letter, akin to threading
a string with beads. With billions of bases in a single DNA sequence, this method is inherently slow and
laborious.

However, the innovative DNA printing press has revolutionized the process, utilizing a set of 700 DNA bricks,
each containing 24 bases, that function as movable type pieces. This advancement allows for the
simultaneous encoding of data at a rate of 350 bits per reaction, a significant leap in efficiency.

Instead of the traditional GCAT letters, data is now encoded in binary code with ones represented by DNA
bricks with chemical markers and zeroes by those without. Through meticulous experimentation, images
containing thousands of bits were successfully stored and retrieved with exceptional accuracy.

As a user-friendly demonstration, a group of individuals encoded text totaling around 5,000 bits using a
software platform and achieved an impressive 98.58% data read-back accuracy. The allure of DNA data
storage lies in its remarkable data density, with potentially over 10 billion gigabytes stored in just 1 cm3 of
DNA.

With the DNA printing press mimicking the efficiency of movable type printing in ancient times, this method
allows for swift data encoding, drawing inspiration from the intricate cellular processes of our bodies.
Through the strategic placement of DNA bricks resembling movable type, data is seamlessly written onto
DNA strands, revolutionizing the storage process.

By harnessing methyl groups as markers and employing enzymes to copy data onto DNA templates, the
potential for massive-scale data writing on DNA is unlocked, ushering in a new era of accessible data
storage solutions.
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This groundbreaking research has been published in the prestigious journal Nature, marking a significant
milestone in the field of DNA data storage.

Vocabulary List:

1. Revolutionized /ˌrɛvəˈluːʃənaɪzd/ (verb): To change something fundamentally or dramatically.
2. Democratizing /dɪˈmɒkrətaɪzɪŋ/ (verb): Making something accessible to everyone.
3. Synthesize /ˈsɪnθəsaɪz/ (verb): To combine different elements to form a coherent whole.
4. Meticulous /məˈtɪkjʊləs/ (adjective): Showing great attention to detail; very careful and precise.
5. Encoding /ɪnˈkoʊdɪŋ/ (noun): The process of converting information into a particular form for efficient storage or 

transmission.
6. Accuracy /ˈækjərəsi/ (noun): The quality or state of being correct or precise.

Comprehension Questions

Multiple Choice

1. What is the innovative technique that allows for the encoding of data onto DNA, as mentioned in the text? 
    Option: Printing press
    Option: String threading
    Option: DNA bricks
    Option: Electronic storage systems

2. How many DNA bricks are utilized in the new DNA printing press to encode data simultaneously? 
    Option: 500
    Option: 700
    Option: 1000
    Option: 1200

3. What represents binary ones in the encoded data on DNA bricks? 
    Option: Chemical markers
    Option: GCAT letters
    Option: Enzymes
    Option: Methyl groups
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4. What is the data read-back accuracy achieved by a group of individuals in the text? 
    Option: 90%
    Option: 95%
    Option: 98.58%
    Option: 100%

5. What method is mentioned as mimicking ancient movable type printing efficiency in the text? 
    Option: GCAT code
    Option: String synthesis
    Option: DNA printing press
    Option: Enzyme copying

6. What is used as markers in the process of copying data onto DNA templates? 
    Option: Chemical markers
    Option: GCAT letters
    Option: Enzymes
    Option: Methyl groups

True-False

7. DNA data writing involves swift and effortless encoding compared to electronic storage systems. 

8. Data on DNA bricks is encoded in binary code where zeros are represented by chemical markers. 

9. The traditional method of DNA data writing is slow and laborious due to the high number of bases in a 
single sequence. 

10. The DNA printing press revolutionizes the encoding of data by utilizing enzymes. 

11. The research published in the journal Nature marks a significant milestone in the field of electronic data 
storage. 

12. The DNA printing press draws inspiration from ancient movable type printing for swift data encoding. 

Gap-Fill

13. DNA data writing involves synthesizing strands letter by letter, akin to threading a string with beads. 

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 3
www.esl-news.com



With billions of bases in a single DNA sequence, this method is inherently slow and 

. 

14. The DNA printing press utilizes a set of 700 DNA bricks, each containing 24 bases, that function as 

movable type pieces, allowing for the encoding of data at a rate of 350 bits per . 

15. The allure of DNA data storage lies in its remarkable data density, with potentially over 10 billion 

gigabytes stored in just 1 cm<sup>3</sup> of . 

16. By harnessing  as markers and employing enzymes to copy data onto DNA 

templates, the potential for massive-scale data writing on DNA is unlocked. 

17. The groundbreaking technique allows for the effortless encoding of data onto DNA, democratizing the 

process for . 

18. The DNA printing press mimics the efficiency of movable type printing, drawing inspiration from the 

intricate cellular processes of our . 

Answer
Multiple Choice: 1. DNA bricks 2. 700 3. Chemical markers 4. 98.58% 5. DNA printing press 6. Methyl groups
True-False: 7. False 8. False 9. True 10. False 11. False 12. True
Gap-Fill: 13. laborious 14. reaction 15. DNA 16. methyl groups 17. all 18. bodies

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. What is the term used to describe the community of microorganisms that inhabit a particular 
environment? 
    Option: Composition
    Option: Diversity
    Option: Microbiome
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    Option: Interaction

2. Which term refers to the ability of an organism to cause disease? 
    Option: Virulent
    Option: Pathogenic
    Option: Manifestations
    Option: Surveillance

3. What term best describes the process of combining different elements to create a whole? 
    Option: Mutation
    Option: Synthesize
    Option: Meticulous
    Option: Encoding

4. Which term describes the quality of being correct or precise? 
    Option: Revolutionize
    Option: Interface
    Option: Accuracy
    Option: Dissipation

5. What term best describes a work environment where individuals actively work together towards a 
common goal? 
    Option: Gradient
    Option: Collaborative
    Option: Escalating
    Option: Microglia

6. What term refers to a permanent alteration in the DNA sequence that makes up a gene? 
    Option: Pre-inflammatory
    Option: Implicated
    Option: Mutation
    Option: Neurodegenerative

7. Which term refers to treatments designed to cure or relieve symptoms of a disease? 
    Option: Progression
    Option: Therapies
    Option: Microbiome
    Option: Emergence

8. What term describes the way in which two or more things affect each other? 
    Option: Democratizing
    Option: Synthesize
    Option: Interaction
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    Option: Meticulous

9. Which term refers to the symptoms or signs of a particular disease? 
    Option: Influence
    Option: Manifestations
    Option: Surveillance
    Option: Apprehensive

10. Which term describes a significant and fundamental change in something? 
    Option: Accuracy
    Option: Revolutionized
    Option: Dissipation
    Option: Gradient

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11.  refers to the gradual disappearance of a trait or condition over time. 

12.  is the process of coming into view or becoming exposed. 

13. The conflict showed signs of  tension between the two parties. 

14. The color changes of the sky during sunset created a beautiful . 

15. The evidence strongly  the suspect in the crime. 

16. Her teachers had a significant  on her decision to pursue a career in science. 

17. The artist was known for his  attention to detail in his paintings. 

18. Alzheimer's disease is an example of a  condition that affects the brain. 

19. The government increased  in the area following reports of criminal activity. 

20. The virus was particularly  causing severe illness in those infected. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. The of the painting was a blend of vibrant colors and geometric shapes.

22. The internet has played a significant role in access to information worldwide.
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23. The medication aims to reduce processes in the body before they escalate into full inflammation.

24. The disease showed a steady worsening over time.

25. are a type of glial cell in the central nervous system that provide support and protection for neurons.

26. Samantha felt about the upcoming exam unsure if she had studied enough.

27. The genetic information in DNA is crucial for the process of proteins in cells.

28. The skin rash and fever were common of the allergic reaction.

29. The invention of the smartphone has helped to the way we communicate and access information.

30. The software developer focused on creating an easy-to-use for the new app.

Answer
Multiple Choice: 1. Microbiome 2. Pathogenic 3. Synthesize 4. Accuracy 5. Collaborative 6. Mutation
7. Therapies 8. Interaction 9. Manifestations 10. Revolutionized
Gap-Fill: 11. Dissipation 12. Emergence 13. Escalating 14. Gradient 15. Implicated 16. Influence 17. 
Meticulous 18. Neurodegenerative 19. Surveillance 20. Virulent
Matching sentence: 1. Composition 2. Democratizing 3. Pre-inflammatory 4. Progression 5. Microglia
6. Apprehensive 7. Encoding 8. Manifestations 9. Revolutionize 10. Interface
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