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Quantum Proteins: A Potential Breakthrough in Biology
Description

Crystal jellyfish possess a captivating beauty, emitting a faint green glow due to a natural protein. This
unique trait has allowed researchers for decades to utilise green fluorescent protein and similar substances
to illuminate biological processes, enabling monitoring within cells.

Recent developments suggest these fluorescent labels could undergo a transformation, merging with
quantum properties akin to those foundational to quantum computing. Peter Maurer, a quantum engineer at
the University of Chicago, highlights the potential to convert these fluorescent proteins into qubits—basic
units of quantum information. Although the concept seems akin to science fiction, the underlying physics
has been demonstrated to function effectively.

Fluorescent protein labels currently serve as indispensable tools in biology labs worldwide, helping track
protein locations and activities, assess drug targets, and perform various other functions. By infusing a
quantum dimension into these tools, researchers anticipate novel applications. Quantum sensors are
exceptionally sensitive, capable of detecting subtle signals from firing neurons or ion flows and identifying
minute free radicals indicative of cellular stress or early cancer signs. Furthermore, these protein-based
quantum sensors can be remotely activated, enhancing imaging technology and therapeutic options.

Jin Zhang, a biosensor developer at the University of California, San Diego, expresses intrigue over the new
possibilities that quantum variants might unlock, particularly in improving sensitivity. The broader domain of
quantum sensing for biological applications is gaining momentum, with researchers asserting that several
accessible proteins and standard equipment facilitate progress.

While NV diamond sensors dominate current quantum sensing technologies, their bulkiness presents
challenges in precise placement. In contrast, fluorescent proteins can be engineered at a cellular level,
making them advantageous for research. Thus, the pursuit of developing quantum-capable fluorescent
proteins is poised for promising advancements, with expectations of practical applications in the near future.

Vocabulary List:

Crystal /'kris.tal/ (noun): A clear shiny solid piece of mineral.

Jellyfish /'dzel.i.fif/ (noun): A sea creature with a soft body.

Fluorescent /flu'res.ant/ (adjective): Bright and glowing under ultraviolet light.
Protein /'prouv.ti:n/ (noun): A substance made of amino acids.

Label /'le1.bal/ (noun): A tag that gives information about something.
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Biological /,bara'lndzikl/ (adjective): Related to living things.
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Comprehension Questions

Multiple Choice

1. What glow do crystal jellyfish emit?
Option: Red
Option: Blue
Option: Green
Option: Yellow

2. Who is a quantum engineer at the University of Chicago?

Option: Jin Zhang
Option: Peter Maurer
Option: Albert Einstein
Option: Isaac Newton

3. What are fluorescent proteins being considered for conversion into?

Option: Neurons
Option: Qubits
Option: Biosensors
Option: Drugs

4. Fluorescent protein labels can help assess what?

Option: Environmental impacts
Option: Drug targets

Option: Population dynamics
Option: Market trends

5. What technology do quantum sensors enhance?

Option: Imaging technology
Option: Transportation technology
Option: Communication technology
Option: Manufacturing technology

6. Which type of sensors currently dominate quantum sensing technologies?

Option: Fluorescent sensors
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Option: NV diamond sensors
Option: Thermal sensors
Option: Acoustic sensors

True-False

7. Crystal jellyfish do not glow.

8. Peter Maurer suggests fluorescent proteins can be turned into qubits.

9. Fluorescent proteins are currently used only in physical sciences.

10. Quantum sensors are capable of detecting subtle biological signals.

11. Quantum sensing for biological applications is losing momentum.

12. Fluorescent proteins are not beneficial for research.

Gap-Fill

13. Crystal jellyfish emit a faint green glow due to a natural

14. Quantum sensors can identify minute indicative of cellular stress.

15. Fluorescent protein labels help track protein locations and
16. Peter Maurer is a quantum engineer at the University of

17. The development of quantum-capable fluorescent proteins is poised for promising

18. NV diamond sensors present challenges in precise

Answer

Multiple Choice: 1. Green 2. Peter Maurer 3. Qubits 4. Drug targets 5. Imaging technology 6. NV diamond

sensors
True-False: 7. False 8. True 9. False 10. True 11. False 12. False
Gap-Fill: 13. protein
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14. free radicals 15. activities 16. Chicago 17. advancements 18. placement
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