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39- Sara is a high school student and has been accepted for a two-week summer school in a stem cell
institute. She has started with lectures on stem cells and their characteristics followed by lab rotations.
Her first lab experience was stem cell culture. She has given a plate of cultured human embryonic stem
cells to take care for a few days. After one day, her tutor looked at her plate and told her that the plate
turned to a heterogeneous culture. And while some cells maintained their stemness, the others undergone
spontaneous differentiation. In your opinion, how her tutor could realize this heterogeneous culture of
cells by microscopic observation. Of course, she explained that to Sara.

1- The spontaneously differentiated cells have thicker plasma membranes

2- The stem cells have larger nuclei and smaller volumes of cytoplasm but differentiated cells did
not

3- The differentiated cells have smaller volumes of cytoplasm and less organelles

4- A, B

5- A BC

s utno 4 S plaS 5 allas 00 S 4 4z b -f.
Cellular plasticity contributes to the regenerative capacity of plants, invertebrates, teleost fishes and
amphibians. Invertebrates, differentiated cells are known to revert into replicating progenitors, but
these cells do not persist as stable stem cells. Here we present evidence that differentiated airway
epithelial cells can revert into stable and functional stem cells in vivo. After the ablation of airway
stem cells, we observed a surprising increase in the proliferation of committed secretory cells.
Subsequent lineage tracing demonstrated that the luminal secretory cells had dedifferentiated into
basal stem cells. Dedifferentiated cells were morphologically indistinguishable from stem cells and
they functioned as well as their endogenous counterparts in repairing epithelial injury. Single
secretory cells clonally dedifferentiated into multipotent stem cells when they were cultured ex vivo
without basal stem cells. By contrast, direct contact with a single basal stem cell was sufficient to
prevent secretory cell dedifferentiation. In analogy to classical descriptions of amphibian nuclear
reprogramming, the propensity of committed cells to dedifferentiate is inversely correlated to their
state of maturity.
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