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Recent developments in human biology allowed us to recreate organs from stem
cells, as in [1]. Stem cells themselves can be obtained from fully developed cells,
which lead to Nobel prize in medicine in 2012, for the method described in the paper
[3]. It is even possible to create humans cells from fully developed people, as re-
cently seen in Nature [2]. Those developments would not be possible without a good
mathematical model of the human genome. Our model extends the one proposed
initially by Waddington in [4]. As it turns out the problem of predicting phenotype
from the genome is an NP-complete one, and steering it in the desirable direction is
even harder. The purpose of this talk is to describe the model, show exact method
for finding attractors following [6], and introduce a framework for RL methods for
control of boolean networks, extending the ideas of Papagiannis and Moschoyiannis
in [5].

REFERENCES

[1] De Luca M, et al. Regeneration of the entire human epidermis using transgenic stem cells.
Nature(2017 Nov 16);551(7680):327-332. doi: 10.1038 /nature24487. Epub 2017 Nov 8. PMID:
29144448; PMCID: PMC6283270.

[2] Oldak, B., et al. Complete human day 14 post-implantation embryo models from naive ES cells. ,

Nature(2023). Springer Science and Business Media LLC. https://doi.org/10.1038/s41586-023-

06604-5

Takahashi K, Yamanaka S. Induction of pluripotent stem cells from mouse embryonic

and adult fibroblast cultures by defined factors., Cell(2006 Aug 25);126(4):663-76. doi:

10.1016/j.cell.2006.07.024. Epub 2006 Aug 10. PMID: 16904174.

[4] Waddington, C. H., The epigenotype. Endeavour(1942)., 1, 18-20.

[5] Papagiannis, G., Moschoyiannis, S. Deep Reinforcement Learning for Control of Probabilis-

tic Boolean Networks. In Complex Networks & Their Applications IX. COMPLEX

NETWORKS Studies in Computational Intelligence(2021), vol 944. Springer, Cham.

https://doi.org/10.1007/978-3-030-65351-4_29

Mizera A, Pang J, Qu H, Yuan Q. Taming Asynchrony for Attractor Detection in Large Boolean

Networks. IEEE/ACM Trans Comput Biol Bioinform. (2019 Jan-Feb);16(1):31-42. doi:

10.1109/TCBB.2018.2850901. Epub 2018 Jun 27. PMID: 29994682.

(3

6



