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Genes in living cells are activated ɀ or not ɀ by proteins called transcription factors. The 

mechanisms by which these proteins activate certain genes and deactivate others play 

a fundamental role in many biological processes. [23] 

Single-molecule fluorescent measurements provide fresh insights into a process for 

keeping errors out of our genomes. [22] 

Histones are proteins that regulate the unwinding of DNA in the cell nucleus and the 

expression of genes based on chemical modifications or "marks" that are placed on 

their tails. [21] 

Now, in a new paper published in Nature Structural & Molecular Biology, Mayo 

researchers have determined how one DNA repair protein gets to the site of DNA 

damage. [20] 

A microscopic thread of DNA evidence in a public genealogy database led California 

authorities to declare this spring they had caught the Golden State Killer, the rapist and 

murderer who had eluded authorities for decades. [19] 

Researchers at Delft University of Technology, in collaboration with colleagues at the 

Autonomous University of Madrid, have created an artificial DNA blueprint for the 

replication of DNA in a cell-like structure. [18] 

An LMU team now reveals the inner workings of a molecular motor made of proteins 

which packs and unpacks DNA. [17] 

Chemist Ivan Huc finds the inspiration for his work in the molecular principles that 

underlie biological systems. [16] 

What makes particles self-assemble into complex biological structures? [15] 

Scientists from Moscow State University (MSU) working with an international team of 

researchers have identified the structure of one of the key regions of telomeraseɂa so-

called "cellular immortality" ribonucleoprotein. [14] 

Researchers from Tokyo Metropolitan University used a light-sensitive iridium-

palladium catalyst to make "sequential" polymers, using visible light to change how 

building blocks are combined into polymer chains. [13] 



Researchers have fused living and non-living cells for the first time in a way that allows 

them to work together, paving the way for new applications. [12] 

UZH researchers have discovered a previously unknown way in which proteins 

interact with one another and cells organize themselves. [11] 

Dr Martin Sweatman from the University of Edinburgh's School of Engineering has 

discovered a simple physical principle that might explain how life started on Earth. 

[10] 

Nearly 75 years ago, Nobel Prize-winning physicist Erwin Schrödinger wondered if 

the mysterious world of quantum mechanics played a role in biology. A recent finding 

by Northwestern University's Prem Kumar adds further evidence that the answer 

might be yes. [9]  

A UNSW Australia-led team of researchers has discovered how algae that survive in 

very low levels of light are able to switch on and off a weird quantum phenomenon 

that occurs during photosynthesis. [8]   

This paper contains the review of quantum entanglement investigations in living 

systems, and in the quantum mechanically modeled photoactive prebiotic kernel 

systems. [7]   

The human body is a constant flux of thousands of chemical/biological interactions 

and processes connecting molecules, cells, organs, and fluids, throughout the brain, 

body, and nervous system. Up until recently it was thought that all these interactions 

operated in a linear sequence, passing on information much like a runner passing the 

baton to the next runner. However, the latest findings in quantum biology and 

biophysics have discovered that there is in fact a tremendous degree of coherence 

within all living systems.   

The accelerating electrons explain not only the Maxwell Equations and the   

Special Relativity, but the Heisenberg Uncertainty Relation, the Wave-Particle Duality 

ÁÎÄ ÔÈÅ ÅÌÅÃÔÒÏÎȭÓ ÓÐÉÎ ÁÌÓÏȟ ÂÕÉÌÄÉÎÇ ÔÈÅ "ÒÉÄÇÅ ÂÅÔ×ÅÅÎ ÔÈÅ #ÌÁÓÓÉÃÁÌ ÁÎÄ 1ÕÁÎÔÕÍ 

Theories.    

The Planck Distribution Law of the electromagnetic oscillators explains the 

electron/proton mass rate and the Weak and Strong Interactions by the diffraction 

patterns. The Weak Interaction changes the diffraction patterns by moving the 

electric charge from one side to the other side of the diffraction pattern, which 

violates the CP and Time reversal symmetry.   



The diffraction patterns and the locality of the self-maintaining electromagnetic 

potential explains also the Quantum Entanglement, giving it as a natural part of the 

Relativistic Quantum Theory and making possible to understand the Quantum 

Biology.   
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Preface   
We define our modeled self-assembled supramolecular photoactive centers, composed of one or 

more sensitizer molecules, precursors of fatty acids and a number of water molecules, as a 

photoactive prebiotic kernel system. [7]   

The human body is a constant flux of thousands of chemical/biological interactions and processes 

connecting molecules, cells, organs, and fluids, throughout the brain, body, and nervous system. 



Up until recently it was thought that all these interactions operated in a linear sequence, passing 

on information much like a runner passing the baton to the next runner. However, the latest 

findings in quantum biology and biophysics have discovered that there is in fact a tremendous 

degree of coherence within all living systems. [5]   

Quantum entanglement is a physical phenomenon that occurs when pairs or groups of particles are 

generated or interact in ways such that the quantum state of each particle cannot be described 

independently ς instead, a quantum state may be given for the system as a whole. [4]   

I think that we have a simple bridge between the classical and quantum mechanics by 

understanding the Heisenberg Uncertainty Relations. It makes clear that the particles are not point 

like but have a dx and dp uncertainty.    

   

Engineering cellular function without living cells   
Genes in living cells are activated ς or not ς by proteins called transcription factors. The mechanisms 

by which these proteins activate certain genes and deactivate others play a fundamental role in many 

biological processes. However, these mechanisms are extremely complex and scientists have been 

spending years trying to unlock their secrets. 

Scientists usually study gene expression by introducing specific DNA sequences into cells and 

observing how the cells react. But this labor-intensive method is complicated and can vary from one 

experiment to the next. In an important step forward, scientists at EPFL's Laboratory of Biological 

Network Characterization (LBNC), headed by Sebastian Maerkl, have developed a quantitative, 

replicable method for studying and even predicting gene expression. It uses a cell-free system in 

combination with a high-throughput microfluidic device. Their work allowed them to build a synthetic 

biological logic gate that could one day be used to modify cellular functions. The research has been 

published in PNAS. 

Microchannels and cell -free processes 
Nadanai Laohakunakorn, a coauthor of the study, explains how the method works: "First we extract 

material from inside the cells. This 'cell-free' system consists of enzymes and chemicals that the cells 

use to carry out their normal biological processes. Interestingly, we can restart gene expression 

outside the cell by feeding the extract with fuel and information, in the form of high-energy 

phosphates and DNA. Because the process closely mimics what happens in living cells, we can use our 

platform to investigate a range of biological phenomena without having to modify living cells each 

time." 

For their quantitative study of gene expression, the scientists examined thousands of cell-free 

reactions on a microfluidic chip ς that is, a device used to manipulate microscopic quantities of liquid. 

"We were able to test several different scenarios and build a quantitative library of 

synthetic transcription factors, which allowed us to predict the influence of a given protein on a 

gene," says Zoe Swank, another coauthor of the study. "Our method can be extended to build fairly 

complicated systems." 

https://phys.org/tags/gene+expression/
https://phys.org/tags/logic/
https://phys.org/tags/biological+processes/
https://phys.org/tags/transcription+factors/


The scientists' method has several advantages. First, cell-free systems can imitate systems within 

cells, yet they are much simpler, and their mechanisms can be modeled mathematically. This means 

that they can help contribute to understanding more complex biological phenomena by breaking 

them down into simpler pieces. 

Second, cell-free systems are robust and remain stable after freezing (and even freeze-drying), which 

allows them to be produced on a large scale and deployed in applications from low-cost diagnostics to 

the on-demand production of biologics ς such as vaccines ς for personalized medicine. And third, 

because they are not alive, cell-free systems can be used to produce compounds that go beyond the 

scope of traditional biomanufacturing methods. And they pose no risk of self-replication or 

biocontamination outside the laboratory environment. 

A biological logic gate  
As part of their study, the researchers assembled a number of genes from their library to construct a 

biological logic gate. In electronics, a logic gate takes an input of electronic signals, performs a 

computation, and generates a binary output: one or zero. Similarly, the scientists' biological logic gate 

takes an input of transcription factors and generates a binary output: the gene is either on (activated) 

or off (repressed). 

"Numerous logic gates exist naturally within living cells, which use them to regulate normal biological 

function," says Laohakunakorn. "By building artificial gates, we gain the ability to introduce new 

functions into cells for therapeutic purposes, for example. The cell-free system is a first step in this 

direction, and future work could involve optimizing the design of our transcription factors using the 

platform, before deploying them directly in a cell-free application, or reintroducing them back into 

living cells." [23] 

 

A fail -safe mechanism for DNA repair  
Single-molecule fluorescent measurements provide fresh insights into a process for keeping errors 

out of our genomes. 

A sequence of events that allows the successful resolution of Holliday junctions at the single-molecule 

level has been revealed by Samir Hamdan and colleagues at KAUST. The ability to observe the events 

in real time has enabled the team to learn more about this important mechanism. 

Holliday junctions are cross-shaped DNA structures that form when two double-stranded DNA 

molecules separate into four strands to exchange segments of genetic information. This exchange is 

essential for correcting errors in DNA introduced during mitotic or meiotic cell division as well as 

errors caused by environmental mutagens, such as ionizing radiation. 

"Holliday junctions are central intermediates in processes rectifying any damage that may affect the 

ƛƴǘŜƎǊƛǘȅ ŀƴŘ ǘǊŀƴǎŦŜǊ ƻŦ ƎŜƴŜǘƛŎ ƳŀǘŜǊƛŀƭ ǘƻ ǘƘŜ ƻŦŦǎǇǊƛƴƎΣϦ ǎŀȅ aƻƘŀƳŜŘ {ƻōƘȅ ŀƴŘ !ƳŜǊ .ǊŀƭƛŏΣ the 

first authors of the study. 

Proteins that introduce symmetrically related nicks in strands located across from the Holliday 

junction restore the integrity of the DNA and allow the recombined strands to separate. Several 

mechanisms have been shown to mediate this process, known as Holliday junction resolution, and 

https://phys.org/tags/genes/
https://phys.org/tags/gates/
https://phys.org/tags/cells/


safeguard the completion of DNA repair. Genetic mutations that affect Holliday junction resolution 

are associated with a predisposition for cancer and genomic instability, which results in higher than 

normal rates of mutations. 

Gap endonuclease I (GEN1) is a cytosolic protein that can bind to Holliday junctions upon breakdown 

of the nuclear envelope during cell division. Previous studies have shown that GEN1 forms dimers to 

cleave Holliday junctions, but the exact mechanism by which it ensures the full resolution of Holliday 

junctions remained unclear. 

Using single-molecule fluorescence resonance energy transfer (smFRET), the authors were able to 

visualize the interaction of human GEN1 with Holliday junctions in real time. "We saw, for the first 

time, that the GEN1 monomer distorts the structure of Holliday junctions and remains tightly bound 

until a GEN1 dimer is formed," explains Sobhy. Only when the GEN1 dimer has formed, does the 

cleavage of the Holliday junction take place. 

The study also showed that the GEN1 monomer binds to partially resolved (singly cleaved) Holliday 

junctions with forty times stronger affinity than to intact ones. This is biologically relevant as, 

ŀŎŎƻǊŘƛƴƎ ǘƻ .ǊŀƭƛŏΣ Ϧƛǘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ D9bм monomer is to safe-guard both intact 

and partially resolved Holliday Junctions until they are fully resolved just prior to the end of the cell 

cycle." 

Further research into the mechanisms through which GEN1 cleaves not only Holliday junctions but 

also other DNA structures may reveal a broader role for GEN1 in preserving the integrity of the 

genome and affording cancer protection. [22] 

 

Energetic gene switch  
Histones are proteins that regulate the unwinding of DNA in the cell nucleus and the expression of 

genes based on chemical modifications or "marks" that are placed on their tails. Understanding how 

the histone "code" regulates gene expression is important for understanding disease. 

Reporting in Proceedings of the National Academy of Sciences, James Galligan, Ph.D., Lawrence 

Marnett, Ph.D., and colleagues demonstrate the existence of a previously undetected histone 

modification derived from glycolysis, the breaking down of glucose in the liquid part of the cell 

without oxygen to produce energy. Histone modifications by the glycolytic side-product methyglyoxal 

(MGO) can significantly alter the expression of numerous genes. 

MGO concentrations are elevated in cancer, cardiovascular disease, diabetes and renal disease, 

particularly in cells lacking glyoxalase 1, the major enzyme responsible for detoxifying MGO. The 

researchers found that another enzyme, deglycase (DJ-1), can protect histones from MGO 

modification. 

These findings provide a mechanism linking flux through glycolysis with transcription and gene 

expression via histone modification. [21] 

 

 

https://phys.org/tags/real+time/
https://phys.org/tags/monomer/
https://phys.org/tags/gene+expression/
https://phys.org/tags/gene+expression/



























































