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The Placenta’s Hidden Source

A breakthrough in embryology reveals a second origin for the placenta — with
Alimplications.
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22,000

Single Cells Monitored

Caltech researchers tracked gene activity across more than
22,000 individual cells during mouse embryo implantation.

This unprecedented cellular resolution captured the moment of first
embryo-mother contact, revealing that placental development
begins not just from the polar side, but from a small cluster of mural
cells on the opposite side of the embryo. These 'border mural' cells
migrate to the ectoplacental cone and are essential for placental
structure formation.

Source: California Institute of Technology - Published November 12, 2026
https://www.caltech.edu/about/news/uncovering-the-hidden-origins-of-the-placenta
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Al Models Are Missing Key Cells

Current lab-grown embryo models — often built from stem cells — fail to implant and form a
functional placenta. This new research shows one reason: they lack correctly formed mural cells. For
Al and quantum computing in biotech, this means that synthetic models of early development are
fundamentally incomplete without simulating these rare, migrating cell populations. Replicating such
dynamics requires not just data, but high-fidelity agent-based modeling at the cellular level.



Quantum Simulation of Cell
Migration

The journey of a few border mural cells — two to four per
embryo — from the mural side to the ectoplacental cone
represents a complex, non-linear biological process. Modeling
this migration with quantum algorithms could uncover hidden
patterns in cell behavior under stress or in suboptimal

conditions.
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