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�ĎƊĎåƂāĮĎƂƊ΄ĈĳƊāŜƵĎƂ΄ĮŜƶ΄ƖĮĎ΄ǙƂƊƖ΄ƖƶŜ
groups of cells form in a developing
organism
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Last year, Soumen Paul, Ph.D., published an important discovery: how to grow pluripotent stem cells
ĳœ΄ƖĮĎ΄ŉåĀŜƂåƖŜƂƼ΄ƶĮĳŉĎ΄ņĎĎſĳœħ΄ƖĮĎő΄ĦƂŜő΄ƊſŜœƖåœĎŜƞƊŉƼ΄ĈĳǖĎƂĎœƖĳåƖĳœħ΄ĳœƖŜ΄ƂåœĈŜő΄ƖƼſĎƊ΄ŜĦ΄āĎŉŉƊ͟΄�Ƽ
suppressing protein kinase C signaling, scientists can purposefully direct pluripotent stem cells
ƖŜƶåƂĈ΄ĀĎāŜőĳœħ΄ƊſĎāĳǙā΄āĎŉŉ΄ƖƼſĎƊ΄ͮ΄å΄œĎāĎƊƊåƂƼ΄őŜƵĎ΄ĳĦ΄ƖĮĎƼ΄åƂĎ΄ƖŜ΄ĀĎ΄ƞƊĎĦƞŉ΄ĳœ΄ƂĎħĎœĎƂåƖĳƵĎ
medicine.

Paul, an assistant professor in the department of pathology and laboratory medicine at the University
of Kansas Medical Center, has continued carving out a niche in studying the early events of
mammalian development. A member of KU Medical Center's Institute for Reproductive Health and
Regenerative Medicine (IRHRM), he's particularly interested in the biological complexities that dictate
how a single fertilized egg turns into a full-blown organism.

He and his postdoctoral fellow Pratik Home, Ph.D., recently uncovered the mechanism by which
ƖĮĎ΅ǙƂƊƖ΄ƖƶŜ΄ħƂŜƞſƊ΄ŜĦ΄āĎŉŉƊ΄ĦŜƂő΄ĳœ΄å΄ĈĎƵĎŉŜſĳœħ΄ŜƂħåœĳƊő͟

�Ɗ΄ƖĮĎ΄āĎŉŉƊ΄ŜĦ΄å΄ĦĎƂƖĳŉĳǆĎĈ΄Ďħħ΄ƂåſĳĈŉƼ΄ĈĳƵĳĈĎ΄ͮ΄ƖƶŜ΄ĀĎāŜőĳœħ΄ĦŜƞƂ͚ ΄ĦŜƞƂ΄ĀƞƂħĎŜœĳœħ΄ĳœƖŜ΄ĎĳħĮƖ͚΄åœĈ΄ƊŜ
ĦŜƂƖĮ΄ͮ΄ƖĮĎ΄ħƂŜƶĳœħ΄ŜƂħåœĳƊő΄åƊƊƞőĎƊ΄å΄ĀåŉŉͲŉĳņĎ΄ƊƖƂƞāƖƞƂĎ͚΄�åƞŉ΄åœĈ΄IŜőĎ΄Ďƻſŉåĳœ͟΄�ĎāåƞƊĎ΄ĳƖ΄ĮåƊ
not attached to the uterus, it's called a pre-implantation embryo. As it increases in diameter, a second
and smaller sphere of cells develops inside, akin to a ball within a ball, while a cavity simultaneously
emerges. The smaller group of cells is known as the inner cell mass and will become the embryo
itself; the ball-like structure's outer layer of cells, called the trophectoderm, eventually turns into the
placenta that connects embryo and mother.
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Understanding these early details is crucial, Paul says, because if things go wrong and one or both
cell types aren't properly formed, a pregnancy won't happen. "The cavity within the pre-implantation
ĎőĀƂƼŜ΄ĳƊ΄ƖĮĎ΄ƊĳħœåƖƞƂĎ΄ƖĮåƖ΄ĀŜƖĮ΄ħƂŜƞſƊ΄ŜĦ΄āĎŉŉƊ΄ͮ΄ƖĮĎ΄ĳœœĎƂ΄āĎŉŉ΄őåƊƊ΄åœĈ΄ƖĮĎ΄ƖƂŜſĮĎāƖŜĈĎƂő΄ͮ
ĮåƵĎ΄ƊĎſåƂåƖĎĈ͚͢ ΄�åƞŉ΄ƊåƼƊ͟΄͢ÎĎͣƵĎ΄ǙħƞƂĎĈ΄ŜƞƖ΄ĮŜƶ͚΄åƖ΄ƖĮĎ΄őŜŉĎāƞŉåƂ΄ŉĎƵĎŉ͚΄ƖĮĎƊĎ΄ƖƶŜ΄ŉĳœĎåħĎƊ΄åƂĎ
ƊſĎāĳǙĎĈ͟͢

¯ĮĎ΄͢ĮŜƶ͢΅ĳœƵŜŉƵĎƊ΄å΄ſƂŜƖĎĳœ΄āåŉŉĎĈ΄¯*�$̉͟΄�Ƽ΄ĀĳœĈĳœħ΄ƖŜ΄åœĈ΄ƖƞƂœĳœħ΄Ŝœ΄ƖĮĎ΄ĎƻſƂĎƊƊĳŜœ΄ŜĦ΄āĎƂƖåĳœ
ħĎœĎƊ΄ĳœ΄ƖĮĎ΄ſƂĎͲĳőſŉåœƖåƖĳŜœ΄ĎőĀƂƼŜͣƊ΄ŜƞƖĎƂ΄āĎŉŉ΄ŉåƼĎƂ͚ ΄¯*�$̉΄ĎœƊƞƂĎƊ΄ƖĮåƖ΄ƖĮĎ΄ƊƖåħĎ΄ĳƊ΄ƊĎƖ΄ĦŜƂ΄ƖĮĎ
trophectoderm to form.

aŜāåƖĳŜœ΄őåƖƖĎƂƊ͚΄ƖĮŜƞħĮ͟΄¯*�$̉΄āåœ΄ŜœŉƼ΄ĈŜ΄ĳƖƊ΄ŃŜĀ΄ĳĦ΄ĳƖͣƊ΄ĳœ΄ƖĮĎ΄œƞāŉĎƞƊ͚΄ƶĮĳāĮ΄ĳƊ΄ƖĮĎ΄āĎŉŉͣƊ΄āŜœƖƂŜŉ
āĎœƖĎƂ΄åœĈ΄āŜœƖåĳœƊ΄ƖĮĎ΄Āƞŉņ΄ŜĦ΄ĳƖƊ΄ħĎœĎƖĳā΄ĳœĦŜƂőåƖĳŜœ͟΄ÎĮĳŉĎ΄¯*�$̉΄ĳƊ΄åŉƊŜ΄ĦŜƞœĈ΄ĳœ΄ƖĮĎ΄ĳœœĎƂ΄āĎŉŉ
mass that forms the embryo, Paul and Home have shown that its cellular location there is not the
œƞāŉĎƞƊ͚΄ƊŜ΄ƖĮĎ΅ħĎœĎƊ΄ƖĮåƖ΄ƶŜƞŉĈ΄ŜƖĮĎƂƶĳƊĎ΄ĈĳāƖåƖĎ΄ĦŜƂőåƖĳŜœ΄ŜĦ΄ƖĮĎ΄ƖƂŜſĮĎāƖŜĈĎƂő΄åƂĎ΄ĎƊƊĎœƖĳåŉŉƼ
silenced.

͢NƖͣƊ΄ņœŜƶœ΄ƖĮåƖ΄¯*�$̉΄ĎƻĳƊƖƊ΄ĳœ΄ĀŜƖĮ΄āĎŉŉ΄ƖƼſĎƊ͚͢ ΄IŜőĎ΄ƊåƼƊ͚΄͢åœĈ΄ƶĎͣƵĎ΄ĮĎŉſĎĈ΄ƖŜ΄Ďƻſŉåĳœ΄ĮŜƶ΄ƖĮĎ
ƊſĎāĳǙā΄ŉĳœĎåħĎƊ΄ĦŜƂő΄åœƼƶåƼ΄ͮ΄ĳƖͣƊ΄ƶĮĎƂĎ΄ƖĮĳƊ΄ſƂŜƖĎĳœ΄ĳƊ΄ƖĮåƖͣƊ΄ĳőſŜƂƖåœƖ͟͢ ΄IĎ΄åœĈ΄�åƞŉ΄ſƞĀŉĳƊĮĎĈ΄ƖĮĎĳƂ
ǙœĈĳœħƊ΄ĳœ΄ƖĮĎ΄iåƼ΄̇̅̆̇΄ĳƊƊƞĎ΄ŜĦ΄ƖĮĎ΄Proceedings of the National Academy of Sciences .

Nœ΄ĈƂĳŉŉĳœħ΄ĈŜƶœ΄ĳœƖŜ΄ƖĮĎ΄őĎāĮåœĳāƊ΄ŜĦ΄ĎåƂŉƼ΄ĈĎƵĎŉŜſőĎœƖ͚΄ƖĮĎ΄ƂĎƊĎåƂāĮĎƂƊ΄ŉĎåƂœĎĈ΄ƖĮåƖ΄œåƖƞƂĎ΄ĮåƊ΅ĳƖƊ
Ŝƶœ΄ƊƖƂåƖĎħƼ΅ĦŜƂ΄őåņĳœħ΄ƊƞƂĎ΄ƖĮĎƊĎ΄ǙƂƊƖ΄ƖƶŜ΄āƂƞāĳåŉ΄ħƂŜƞſƊ΄ŜĦ΄āĎŉŉƊ΄āŜœƊĳƊƖĎœƖŉƼ΄ƖåņĎ΄ƊĮåſĎ͟΄*ƵŜŉƞƖĳŜœ
ĮåƊ΄ƊĎĎœ΄ƖŜ΄ĳƖ΄ƖĮåƖ΄¯*�$̉΄ĎƻĳƊƖƊ΄ĳœ΄å΄ƵåƂĳĎƖƼ΄ŜĦ΄őåőőåŉƊ͚΄ĳœāŉƞĈĳœħ΄�ĮĎƊƞƊ΄őŜœņĎƼƊ͚΄ƂŜĈĎœƖƊ͚΄āŜƶƊ
and humans.

͢ÎĳƖĮŜƞƖ΄¯*�$͚̉΄ƖĮĎƊĎ΄ĎåƂŉƼ΄āĎŉŉƊ΄ĈŜœͣƖ΄ņœŜƶ΄ƶĮŜ΄ƖĮĎƼ΄åƂĎ͚͢ ΄�åƞŉ΄ƊåƼƊ͟΄͢BĎœĎ΄ĎƻſƂĎƊƊĳŜœ΄ĳƊ΄ƵĎƂƼ
ſŉåƊƖĳā΄åƖ΄ƖĮĎ΄ƊƖåƂƖ΄ŜĦ΄ĈĎƵĎŉŜſőĎœƖ͚΄ĀƞƖ΄¯*�$̉΄ſƂŜƵĳĈĎƊ΄ƊŜőĎ΄ƂĳħĳĈĳƖƼ΄ĳœ΄ħĳƵĳœħ΄ƖƂŜſĮĎāƖŜĈĎƂő΄āĎŉŉƊ
ƖĮĎĳƂ΄Ǚœåŉ΄ĳĈĎœƖĳƖƼ͟ ΄¶œŉĳņĎ΄ſƂĎƵĳŜƞƊ΄őŜĈĎŉƊ΄ƖĮåƖ΄ŜœŉƼ΄ĎƻſŉåĳœĎĈ΄ how these two groups of cells are
situated, ours details why΄åœ΄ĳœƊĳĈĎ΄āĎŉŉ΄ͮ΄ŜƂ΄åœ΄ŜƞƖƊĳĈĎ΄āĎŉŉ΄ͮ΄ĳƊ΄ƶĮåƖ΄ĳƖ΄ĳƊ͟͢

�Ɩ΄ǙƂƊƖ͚΄IŜőĎ΄ƊåƼƊ͚΄ĮĎ΄åœĈ΄�åƞŉ΄ſƞƂƊƞĎĈ΄å΄ĈĳǖĎƂĎœƖ΄ſƂŜƖĎĳœ͚΄B�¯�͚̈΄ƶĮĳāĮ΄ƖĮĎƼ΄ŜĀƊĎƂƵĎĈ΄ƶåƊ
important in distinguishing between both cell types: the gene responsible for producing this protein is
ĎƻſƂĎƊƊĎĈ΄ŜœŉƼ΄ĳœ΄āĎŉŉƊ΄ŜĦ΄ƖĮĎ΄ƖƂŜſĮĎāƖŜĈĎƂő͟΄͢ÎĎ΄ƂĎåŉŉƼ΄ƶåœƖĎĈ΄ƖŜ΄ŉĎåƂœ΄őŜƂĎ΄åĀŜƞƖ΄ĮŜƶ΄B�¯�̈΄ĳƊ
ƂĎħƞŉåƖĎĈ͚͢ ΄IŜőĎ΄ƊåƼƊ͟΄͢¯ĮåƖ΄ŉĎĈ΄ƞƊ΄ƖŜ΄¯*�$͚̉΄ƶĮĳāĮ΄ƶĎͣƵĎ΄œŜƶ΄ĈĳƊāŜƵĎƂĎĈ΄ĳƊ΄åāƖƞåŉŉƼ΄ƖĮĎ΄őåƊƖĎƂ
regulator involved in specifying cell lineages."

NƖ΄ƖŜŜņ΄åſſƂŜƻĳőåƖĎŉƼ΄ƖƶŜ΄ƼĎåƂƊ΄ŜĦ΄ĮåƂĈ΄ƶŜƂņ΄åƖ΄ƖĮĎ΄ŉåĀŜƂåƖŜƂƼ΄ĀĎœāĮ΄ĦŜƂ΄ƖĮĎ΄ƂĎƊĎåƂāĮĎƂƊ΄ƖŜ΄ǙœåŉĳǆĎ
ƖĮĎĳƂ΄āŜœāŉƞƊĳŜœƊ͟΄͢tƞƂ΄ĀĳħħĎƊƖ΄ſƂŜĀŉĎő΄ƶåƊ΄ƖĮåƖ΄ƖĮĎ΄ĎƻĳƊƖĳœħ΄őŜĈĎŉ΄ĳœĈĳāåƖĎĈ΄ƖĮåƖ΄¯*�$̉΄ƶåƊ΄œŜƖ΄ŃƞƊƖ
found in the trophectoderm and inner cell mass but, in both cases, fully present in the nucleus," Paul
ƊåƼƊ͟΄͢¢āĳĎœƖĳƊƖƊ΄ǙħƞƂĎĈ΄ƊŜőĎ΄ŜƖĮĎƂ΄ſƂŜƖĎĳœ΄ƶåƊ΄ƞŉƖĳőåƖĎŉƼ΄ƂĎƊſŜœƊĳĀŉĎ΄ĦŜƂ΄ĈƂĳƵĳœħ΄ƖĮĎ΄ƊĎſåƂåƖĳŜœ
ſƂŜāĎƊƊ͚΄œŜƖ΄¯*�$̉͟΄tƞƂ΄ƶŜƂņ΄āŜœƖƂåĈĳāƖĎĈ΄ƖƶŜ΄Āĳħ΄ƂĎƊĎåƂāĮ΄ſƞĀŉĳāåƖĳŜœƊ΄ĦƂŜő΄å΄]åſåœĎƊĎ΄ħƂŜƞſ͟͢



͢ÎĎ΄ħŜƖ΄ĈĳǖĎƂĎœƖ΄ƂĎƊƞŉƖƊ͚΄ŉĎåĈĳœħ΄ƞƊ΄ƖŜ΄ƁƞĎƊƖĳŜœ΄ƶĮĎƖĮĎƂ΄ŜƞƂ΄ǙœĈĳœħƊ΄ƶĎƂĎ΄ƖƂƞĎ΄ŜƂ΄ĦåŉƊĎ͚͢ ΄IŜőĎ΄ƊåƼƊ͚
"and we needed to make sure we were on the right track." Which they did, by repeating experiments
multiple times.

NƖ΄őåƼ΄ĀĎ΅ĀåƊĳā΄ĀĳŜŉŜħƼ͚ ΄ĀƞƖ΄ƖĮĎ΄ƂĎƊĎåƂāĮĎƂƊ΄ƊĎĎ΄å΄ſŜƖĎœƖĳåŉ΄åſſŉĳāåƖĳŜœ΄ĦŜƂ΄ƖĮĎĳƂ΄ƂĎƊĎåƂāĮ΄ĳœ΄åƖ΄ŉĎåƊƖ
one avenue: the screening of embryos for in vitro΄ĦĎƂƖĳŉĳǆåƖĳŜœ΄ͬNÍAͭ͟΄͢NĦ΄¯*�$̉΄ĳƊœͣƖ΄ĳœ΄ĳƖƊ΄ſƂŜſĎƂ΄ŉŜāåƖĳŜœ
ƖŜ΄ƊſĎāĳĦƼ΄ƖĮĎƊĎ΄ǙƂƊƖ΄āĎŉŉ΄ŉĳœĎåħĎƊ͚΄ƖĮĎ΄ĎőĀƂƼŜ΄ƶŜœͣƖ΄ĀĎ΄ƵĳåĀŉĎ͚͢ ΄�åƞŉ΄ƊåƼƊ͟΄͢¯ĮĳƊ΄ņœŜƶŉĎĈħĎ΄āŜƞŉĈ΄ĀĎ
ƞƊĎĦƞŉ΄ĳœ΄ħƂåĈĳœħ΄ƖĮĎ΄ƁƞåŉĳƖƼ΄ŜĦ΄åœĈ΄ƊĎŉĎāƖĳœħ΄NÍA΄ĎőĀƂƼŜƊ΄ĦŜƂ΄ĳőſŉåœƖåƖĳŜœ͟͢

ÎĮĎƖĮĎƂ΄ĳƖͣƊ΄ƊƖƞĈƼĳœħ΄ƂĎſƂŜĈƞāƖĳƵĎ΄ĎƵĎœƖƊ΄åƖ΄ƖĮĎ΅ĦƂŜœƖ΄ĎœĈ΄ŜƂ΄ĦƞƂƖĮĎƂ΄åŉŜœħ΄ƖĮĎ΄ƖĳőĎŉĳœĎ΄ͮ΄åƖ΄ŉĎƵĎŉƊ΄ŉĳņĎ
ſŉåāĎœƖå΄ĦŜƂőåƖĳŜœ΄åœĈ΄ĦĎƖåŉ΄ĮĎåŉƖĮ΄ͮ΄åƊ΄ŜƖĮĎƂƊ΄ƶĳƖĮĳœ΄ƖĮĎ΄N�I�i΄åƂĎ΄ĈŜĳœħ͚΄�åƞŉ΄åœĈ΄IŜőĎ΄ĀĎŉĳĎƵĎ
that understanding early mammalian development will eventually result in more successful
pregnancies with fewer medical complications all around.

¢ĎĎ΄�ĎŉåƖĎĈ΄¢ƖŜƂĳĎƊ΄ĳœ�School of Medicine

̈̎̅̆΄�åĳœĀŜƶ΄�ŜƞŉĎƵåƂĈ͚΄_åœƊåƊ΄�ĳƖƼ͚ ΄_¢΄̋̋̆̋̅΄χ΄ ̎̆̈Ͳ̊̍̍Ͳ̊̅̅̅
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sex, national origin, age, ancestry, disability, status as a veteran, sexual orientation, marital status,

parental status, gender identity, gender expression, and genetic information in the university's programs and activities. Retaliation is also prohibited by
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