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Imagine for a moment that you are a detective facing the greatest mystery in history: What are we 

actually made of? At the end of the 19th century, science thought it had the answer. Scientists were 

convinced that proteins were the queens of biology. They thought these gigantic, complex molecules 

were responsible for transmitting inheritance, moving muscles, and keeping our secrets. However, in a 

corner of a German laboratory, a man named Albrecht Kossel suspected we were looking at the wrong 

puzzle.

Kossel was not a man of grand gestures or heroic speeches. He was a meticulous chemist, a seeker 

of small pieces. While everyone else focused on proteins, he decided to dive into a sticky, strange 

substance found in the nucleus of cells, something they called 'nuclein' back then. For most, nuclein 

was simply scaffolding, an unimportant support material, much like the cardboard of a shoebox that you 

throw away once you take out the new sneakers.

But Kossel had a hunch. If the cell nucleus was the command center of life, what was inside couldn't 

be trash. With infinite patience, he began to 'cook' that substance, breaking it down using acids and 

heat, trying to see if there was something else hidden inside. What he found were not more proteins, but 

something no one expected: a series of chemical fragments that repeated over and over again. They 

were pieces of a puzzle no one knew existed.
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• He searched in salmon sperm.

• He searched in thymus gland cells.

• He searched in brewer's yeast.

In all those places, no matter how different the species were, Kossel found the same components. It was 

as if he had discovered that all the books in the world, from a romance novel to an instruction manual, 

were written with the same letters. But how could simple chemical molecules contain the instructions to 

build a complete human being? And how is it possible that we ignored the true alphabet of existence 

for so long?

The Chemistry of the Sanctuary
To understand the magnitude of Albrecht Kossel's work, we must travel back to a time when cells were 

seen as bags of jelly with a few dark spots inside. The cell nucleus was the 'sanctuary,' but no one knew 

what was kept there. Friedrich Miescher, a Swiss scientist, had isolated a substance from the nucleus 

years earlier using pus-soaked bandages (a tale worthy of another story), but he had given up on the 

complexity of analyzing it. That's where Kossel steps in.

Kossel did not seek immediate glory. He worked in the laboratories of Berlin and Heidelberg, surrounded 

by glass flasks, Bunsen burners, and a constant smell of chemical reagents. His obsession was to 

dismantle 'nuclein.' Imagine you have an old watch and you want to know how it works. You can look 

at the hands, but Kossel wanted to see the tiniest gears, the screws that no one sees. He believed that 

chemistry was the master key to opening the door of biology.

Dismantling Life
The process was brutally tedious. Kossel used a technique called hydrolysis, which basically involves 

using water and acids to break the chemical bonds of a large molecule. It was like trying to take apart a 

Lego castle stuck together with super glue, trying not to break the individual bricks in the process. For 

years, from 1885 to 1901, Kossel patiently separated the components of nucleic acids.

And then, one by one, the names that every biology student knows today began to appear, though 

back then they were staggering revelations. He first isolatedAdeninein 1885, extracting it from the 

pancreas. Then cameGuanine(which had been found earlier in bird guano, hence its name). Later he 

discoveredThymine,Cytosine, andUracil.
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Kossel realized something revolutionary: nuclein (which we now call DNA and RNA) was not a simple, 

boring substance. It was a complex structure composed of these five nitrogenous bases. To explain it 

simply, think of a brick wall. Before Kossel, we thought the wall was a single block of concrete. Kossel 

proved that the wall was made of bricks of five different colors.

The Alphabet of Existence
Kossel's genius was not just finding these pieces, but understanding their universal importance. He 

noted that these five substances appeared everywhere: in plants, in animals, and in humans. This 

suggested an incredible biological unity. All living beings shared the same basic chemical language.

Using a modern analogy, Kossel discovered the 'binary code' of life. Just as a computer can create 

entire virtual worlds, movies, and games using only zeros and ones, nature builds elephants, daisies, 

and human beings using only these five chemical 'letters.' Kossel didn't get to understand how these 

letters were ordered (that would come decades later with Watson and Crick), but he was the first to 

identify the alphabet.

This discovery was a devastating blow to the prevailing theory that proteins were the carriers of 

inheritance. Proteins are incredibly varied (there are thousands of types), so scientists thought only 

something so complex could carry the information of a living being. The idea that just four or five simple 

molecules could do that job seemed ridiculous, almost like saying 'Don Quixote' can be written using 

only four letters. But Kossel showed that chemical simplicity did not mean a lack of importance.

The 1910 Nobel: Recognition of the Cartographer
In 1910, the Karolinska Institute decided to award him the Nobel Prize in Physiology or Medicine. It wasn't 

for a miraculous cure or a revolutionary surgical technique. It was for something deeper: for mapping 

the chemical geography of our cells. In his speech, Kossel was humble, highlighting that his work was 

only a step on a long ladder. But what a giant step it was.

Kossel also researched proteins, discovering the amino acid histidine and working on how proteins bind 

to nucleic acids. He was an exceptional mentor, training a generation of scientists who would carry the 

torch of biochemistry into the future. His laboratory was a place of absolute rigor, but also of insatiable 

curiosity.

Final Reflection: Beauty in the Small
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We often think of great medical discoveries as 'Eureka!' moments in the rain or on battlefields. But the 

story of Albrecht Kossel teaches us that wonder also lives in infinite patience in front of a test tube. He 

taught us that we are not just a collection of organs and tissues, but the result of an incredibly precise 

chemical dance.

Today, when we talk about sequencing the genome, gene therapies, or understanding hereditary 

diseases, we are walking on the bridge that Kossel built brick by brick, or rather, base by base. He 

found the letters; we are still learning to read the book. Next time you see an image of the DNA double 

helix, remember the German chemist who, with acid and patience, showed us that the essence of life 

is written with a surprisingly simple but infinitely powerful alphabet. We are, literally, a story written with 

only five letters, and Kossel was the man who taught us how to read the first page.
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