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CREATING LIFE 
IN THE LAB

Mechanists vs. Vitalists

A centuries-long debate in biology—and one  
not completely settled in some quarters even 
today—concerns whether living matter has some 
special quality not present in nonliving matter, 
some nonmaterial essence or spirit that is 
associated with life, especially intelligent life.  
The two sides of the debate have been called 
the “vitalists” and the “mechanists.” Mechanists 
believe that a living creature is just so many 
microscopic pulleys and levers, chemicals and 
currents—all subject to the known laws of 
chemistry and physics and biology. Essentially  
all biologists today are mechanists. Vitalists,  
on the other hand, argue that there is a special 
quality of life—some immaterial or spiritual or 
transcendent force—that enables a jumble  
of tissues and chemicals to vibrate with life. 
That transcendent force would be beyond 
physical explanation. Some call it the soul. 
The ancient Greeks called it pneuma, 
meaning “breath” or “wind.” In the Christian 
Bible, pneuma means “spirit.” That material, 
supernatural substance is called Qi in the 
Chinese tradition, prana in the Indian. In  
all of these cultures, this transcendent 
invisible energy, this pneuma, is associated 
with the “magic” of life.

The Cell - the Basic Unit of Life

The basic unit of life is the cell, which can be 
seen only with a microscope. A typical cell is only 
about 0.3 hundredths of a centimeter in diameter. 
The first cells were seen in the seventeenth 
century, when the first microscopes were built. 
Cells were first recognized as the basic units of 
life in 1839 by the German scientists Matthias 
Schleiden and Theodor Schwann. In the early 
1950s, scientists discovered the structure of DNA, 
the molecule that contains the instructions for 
producing a new living organism. Each cell 
contains DNA, allowing it to reproduce.

Also in the early 1950s, scientists began trying 
to create life in the laboratory. In particular, 

scientists were able to show that molecules 
called amino acids, which make up all the 
proteins in a living organism, could be 
created by chemicals present in the  
early earth.

Today, scientists are trying to make an  
entire living cell from scratch, using only  
the chemicals present in the early earth, 
such as carbon, hydrogen, nitrogen, and 
phosphorus. (Oxygen was also present,  

but not as a free gas in the atmosphere,  
but as bound up in water and carbon 
dioxide.) The first living cells to be created 
in the laboratory will be very simple, 
much simpler than even a single-celled 
organism like the amoeba.

(continued)

For most of recorded history, human beings have wondered about 
the difference between living and nonliving things. Why do we say 
that a bird is alive and a rock isn’t? What makes something alive?

This simplified image represents the unique 
structure of a DNA strand. In the 1950s the 
ground-breaking discovery of DNA opened 
the door to the scientific pursuit of creating 
life in the lab. Image credit: deepagopi2011 - stock.adobe.com
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Microorganisms

Amoebas, and other organisms too small  
to be seen with the naked eye, are called 
microorganisms. The first person to observe  
the tiny world of microorganisms was probably 
the Dutch scientist Antonie van Leeuwenhoek 
(1632–1723). Van Leeuwenhoek designed and 
made his own lenses and microscopes. At the 
time, microscopes and telescopes were new. 
(The Dutch spectacle maker Zacharias Janssen  
is credited with building one of the first, if not  
the first, microscope, around 1600.) In a letter  
to the Royal Society on 7 September 1674, 
Leeuwenhoek wrote: “among these streaks  
there were besides very many little animalcules... 
And the motion of most of these animalcules  
in the water was so swift, and so various  
upwards, downwards and round about that  
‘twas wonderful to see: and I judged that some  
of these little creatures were about a thousand 
times smaller than the smallest ones I have  
ever yet seen upon the rind of cheese.” 

The Paramecium

The paramecium was among the first 
microorganisms to be revealed with a 
microscope. These “animalcules” range in size 
from 0.5 to 3 hundredths of a centimeter. The 
paramecium is a single-celled organism. Its 

insides contain two nuclei, one large and one 
small, both carrying its full set of DNA. The larger 
nucleus is where the metabolism of the organism 
takes place. The smaller one maintains stability  
of reproduction. The organism reproduces  
mainly by asexual fission, dividing itself into two, 
although it can also reproduce by union with 
another paramecium. In addition to the nuclei, 
the inside of a paramecium has a number of 
small compartments, called vacuoles, in which  
it stores food, bacteria, and algae. 

Perhaps the most distinguishing and 
extraordinary feature of the paramecium are 
the little hairs protruding from its body, called 
cilia. These serve two purposes: to sweep 
food into the organism’s gullet and to propel 
it along. When a paramecium is in motion, its 
cilia beat like thousands of little oars. Without 
cilia, paramecia would find it difficult to get 
around. With cilia, they can swim ten body 
lengths in one second. That’s equivalent to 
a human running 100 yards in 5.5 seconds, 
significantly faster than the world record for the 
100-yard dash, 9.1 seconds. And the average 
paramecium does that dash many times per 
day, day after day. Such speed requires a lot 
of energy. In fact, a paramecium expends 
half its total energy budget in swimming, 
comparable to the enormous energy 
requirements of hummingbirds in hovering.

 

 
KEY CONCEPTS AND VOCABULARY

cell: the structural and functional unit of most living organisms

microorganism: any organism that can be observed only with the aid of a microscope

paramecium: a unicellular microorganism of the genus Paramecium

cilia: short minute hairlike structures present on the surface of many cells

cell membrane: any membrane that is found in a living cell, especially the plasma membrane, which 
forms the cell boundary

macronucleus: the nucleus in a paramecium which directs asexual binary fission and all other biological 
functions

food vacuoles: small organelles containing digestive enzymes

contractile vacuoles: osmoregulatory vesicles which expel water from the cell

Note: Definitions sourced from A Dictionary of Biology (6th ed), 2008, and Biology for Non Majors II (Lumen), LibreTextsk


