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Stem cells are unspecialized cells of the human body. They are able to 

differentiate into any cell of an organism and have the ability of self-renewal. 

Stem cells exist both in embryos and adult cells. Developmental potency is 

reduced with each step, which means that a unipotent stem cell is not able to 

differentiate into as many types of cells as a pluripotent one. 
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There are several steps of specialization

STEM CELLS CLASSIFICATION

Differentiate into any cell 
types

Differentiate into cells from 
any of the three germ layers

Differentiate into limited range 
of cell type

Differentiate into a limited 
number of cells types

Differentiate into single cell 
type

Class                                   Cell types Mature cell lineages 

Totipotent

Pluripotenet

Multipotent

Oligopotent

Unipotent

Embryonic stem cells
(e.g. zygotes)

Embryonic stem cells, iPSCs

Adult stem cells
(e.g. mesenchymal, hematopoietic)

Adult stem cells
(e.g. lymphoid, myeloid)

Adult stem cells
(e.g. satellite, epidermal)

Totipotent stem cells are able to divide and differentiate into cells of the whole organism. 
Totipotency has the highest differentiation potential and allows cells to form both embryo 
and extra-embryonic structures. One example of a totipotent cell is a zygote, which is formed 
after a sperm fertilizes an egg. These cells can later develop either into any of the three germ 
layers or form a placenta. After approximately 4 days, the blastocyst's inner cell mass 
becomes pluripotent. This structure is the source of pluripotent cells.

Pluripotent stem cells (PSCs) form cells of all germ layers but not extraembryonic structures, 
such as the placenta. Embryonic stem cells (ESCs) are an example. ESCs are derived from 
the inner cell mass of preimplantation embryos. Another example is induced pluripotent 
stem cells (iPSCs) derived from the epiblast layer of implanted embryos. Their pluripotency 
is a continuum, starting from completely pluripotent cells such as ESCs and iPSCs and 
ending on representatives with less potency—multi-, oligo- or unipotent cells. One of the 
methods to assess their activity and spectrum is the teratoma formation assay. iPSCs are 
artificially generated from somatic cells, and they function similarly to PSCs. Their culturing 
and utilization are very promising for present and future regenerative medicine.

Multipotent stem cells have a narrower spectrum of differentiation than PSCs, but they can 
specialize in discrete cells of specific cell lineages. One example is a haematopoietic stem 
cell, which can develop into several types of blood cells. After differentiation, a 
haematopoietic stem cell becomes an oligopotent cell. Its differentiation abilities are then 
restricted to cells of its lineage. However, some multipotent cells are capable of conversion 
into unrelated cell types, which suggests naming them pluripotent cells

Oligopotent stem cells can differentiate into several cell types. A myeloid stem cell is an 
example that can divide into white blood cells but not red blood cells.

Unipotent stem cells are characterized by the narrowest differentiation capabilities and a 
special property of dividing repeatedly. Their latter feature makes them a promising 
candidate for therapeutic use in regenerative medicine. These cells are only able to form 
one cell type, e.g. dermatocytes.
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