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Vasculogenesis, spatial distribution models, precision dosing,
collateral sensitivity, 2021 in review, and more.
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From the editor:

Happy New Year! The Mathematical Oncology team 1is
expanding. Please welcome Saskia Haupt (Heidelberg
University), who will be helping us keep the
mathematical-oncology.org website up-to-date. Thanks for
volunteering Saskia!

Jeffrey West
jeffrey.west@moffitt.org

PS, don’'t miss David Basanta’'s “Year in Review” blog
post, providing a summary all the exciting posts from
2021.
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In order to better plan out additional website features,

we are asking you to complete this short survey (~5
minutes). The first section (1 page) is about the
newsletter, and the second is about the website (1 page).

MathOnco Survey

We have many exciting plans for 2022, but we want to hear
from you. For example - what would you rather us work on
next:

Lab pages featuring MathOnco folks around the world

Search bar: search MathOnco web page by topic

Calendar of seminars/abstracts/deadlines/...

A collection of educational resources (recordings of
tutorials, lectures, lecture material, ..)

Please let us know by filling out the survey, found here.

Together, we continue to build up the field of
mathematical oncology!

Publications

1. A novel nonlocal partial differential equation model of endothelial

progenitor cell cluster formation during the early stages of
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vasculogenesis
Chiara Villa, Alf Gerisch, Mark A. J. Chaplain

2. Extinction of Bistable Populations is Affected by the Shape of their
Initial Spatial Distribution
Yifei Li, Stuart T. Johnston, Pascal R. Buenzli, Peter van Heijster, Matthew
J. Simpson

3. Digital Evolution for Ecology Research: A Review
Emily Dolson, Charles Ofria

4. A continued learning approach for model-informed precision dosing:
updating models in clinical practice
Corinna Maier, Jana de Wiljes, Niklas Hartung, Charlotte Kloft, Wilhelm
Huisinga

5. A phenotype-structured model to reproduce the avascular growth of a
tumor and its interaction with the surrounding environment
Giada Fiandaca, Sara Bernardi, Marco Scianna, Marcello Edoardo Delitala

6. Combination of antiangiogenic treatment with chemotherapy as a
multi-input optimal control problem
Urszula Ledzewicz, Heinz Schéattler

7. Dynamic Phenotypic Switching and Group Behavior Help Non-Small
Cell Lung Cancer Cells Evade Chemotherapy
Arin Nam, Atish Mohanty, Supriyo Bhattacharya, Sourabh Kotnala, ...,
Herbert Levine, Mohit Kumar Jolly, Prakash Kulkarni, Ravi Salgia

8. Data-Driven Discovery of Mathematical and Physical Relations in
Oncology Data Using Human-Understandable Machine Learning
Daria Kurz, Carlos Salort Sédnchez, Cristian Axenie

Preprints

1. Bridging scales in a multiscale pattern-forming system
Laeschkir Wiirthner, Fridtjof Brauns, Grzegorz Pawlik, Jacob Halatek,
Jacob Kerssemakers, Cees Dekker, Erwin Frey
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2. Interpreting dN/dS under different selective regimes in cancer
evolution

Andrés Pérez-Figueroa, David Posada

3. Dynamic collateral sensitivity profiles highlight challenges and
opportunities for optimizing antibiotic sequences
Jeff Maltas, Kevin B Wood

4. Mathematical modelling, selection and hierarchical inference to
determine the minimal dose in IFNa therapy against Myeloproliferative
Neoplasms

Gurvan Hermange, William Vainchenker, Isabelle Plo, Paul-Henry

Cournéde

In the news

1. Biological Modeling
Phillip Compeau: A free course in modeling biological systems at
multiple scales

Featured Artwork

The newsletter now has a dedicated homepage where we post the cover
artwork for each issue. We encourage submissions that coincide with the
release of a recent paper from your group.


https://email.mg2.substack.com/c/eJwlkMtuxCAMRb9mWCJMeKQLFt30NyIGnAQ1gQicSefvSxvJsq_8kHVP8IRLqW93lEbsL030PtBlvNqGRFjZ2bBOKToJwhg7fLDoVIRRjyy1aa6Iu0-bo3oiO87nloKnVPJ9AcNg2OpGMCMaO9pxiBA1GBhR6jCrIK1A4e_H_owJc0CHL6zvkpFtbiU62mP4fMivHtd18Wcq9Se9eKlL74SSCTN1BYIDCOhKCgld80FwZYXW5gUsud6VoluAQQhtuOTKGK-kF-AHa-M88-3IeV719VBiXyRv57ORD988lJ1VF2pqlHzm_gdzwr60_Bn_n3bfU6_7mRO9J8z-uWG8kdBN9h_StGDG2onHyZMDo0BZJSxoNdwEOjOlhbVCatbfx9KvsqM1tQvxe_e0lhzKL5Rrjxo
https://email.mg2.substack.com/c/eJwlkEuOwyAMhk9TlggDCe2CxWzmGhEBJ0GTQARO095-aCNZtuWH7P_zjnDO5W33XIl93EDvHW3Cs65IhIUdFcsQg5Ug-t6oBwtWB7h3dxbrMBXEzcXVUjmQ7ce4Ru8o5nRtgFI9W6xT04SqF37snPKj6mAUDxjvymC4TwjXYXeEiMmjxSeWd07IVrsQ7fWmfm7yt9l5nnyMubzik-cyt4rPiTBRy0BwAAEtk0ICB8nhwbVpD8ATWLStKkWTAEqIrueS6753WjoBThkTpomve0rT0p03LbZZ8nqMlZz_4z5vrFhfYqXoEncvTBHb0PwR_u023UOL25EivQdMblwxXEjoIvuFNMyYsDTiYXBkodegjRYGOq0uAo2Z7oQxQnasnQ-5bSVLS6wn4t_maMnJ53_tN5Aq
https://email.mg2.substack.com/c/eJwlkE2OwyAMhU9TlhF_gc6CxWzmGpEDToKaQARO29x-aCNZNgient_ngXDO5XR7rsQ-baBzR5fwVVckwsKOimWIwUnBjbHqhwWng7j3dxbrMBXEDeLqqBzI9mNcoweKOV0KoZRhixuFmQIXE-ege-4VBO8NGgXWWiV6fxnDESImjw6fWM6ckK1uIdrrTf3e5F8rKO_47HKZP-extt4sZNcWu7dtnORS8nYRivPedLLTxoCWwAUoa8M0deue0rT0r5vm2yy7eoyVwD86nzdWnC-xUoTUwRtTxPZp_mT7vrZoQ5vbkSKdAyYYVwxXarrgfTkMMyYsDWoYgJwwWmiruRW9VlfIhqUhsJbLnjX7kJsqOVpifSE-NqAlJ5__AaeMh54
https://email.mg2.substack.com/c/eJxVUsuu4yAM_Zpml4hnSBcsrkaa34gMmAQ1gQyQ29v5-qHNaiRkG4N9rHNsoeKS8ksfqdTubeb6OlBHfJYNa8XcnQXzHJxmlIyj4vfOaeHoJKculNlnxB3Cpms-sTtOswULNaR4VVDOx27VYkQruTXGM8mIv0-Oee4ncIrAdGf-AobTBYwWNX5jfqWI3abXWo9y41839rsd6-JQTlMq2Mdg095SYYcFm_dY7fr2rU1NN_brzxXwryUl1-5-m4-cloylhG9s-VIRj1ZxQTD5BpFvmGbMaR_Y3nOPRBpjJ9EbAN4LrrC_Szr14AxnBpW6T2IofIAd_qYIz3LN1XpcZHzCz5DlE1IihCBg-0aH74VzrDd-Mj2IZiklXHo5U8LED5NkOOLSBc0IY6SxTzkhchzYIMYRBANCgSvlvB-2I0a_yudNkH1h_3HUZW1zKDVAHOAHY8D2aXlr9nltU87N72cM9TVjBLOhu9Ss11J89J0XjJjbsrgZqqajoEIJoqgU_BKvyS0kUYow2TV4l1pV1HUN5Yn42KGuKdr0DzmkzCQ
https://email.mg2.substack.com/c/eJwlkE1uxCAMhU8zLCP-ySxYdNNrRAScBJVABE6nuX2ZiWTZi2fr-XveIaylXvYoDcm7TXgdYDO8WgJEqORsUKcYLGdUayOeJFgZ2KhGEtu0VIDdxWSxnkCOc07RO4wl3xdMCE02S0cYHWMA9Cn0k3sj5zkE5YURVNEZbmN3hgjZg4VfqFfJQJLdEI_2EF8P_t1rjiWVtTukvQRIMa9DqWsXSLScck77i0xQqvTAB6m1k9xR5oQxYVmGdOS8bOr1kHRf-dDOuaHzP4MvO6nW19gwujy4P8gR-tL6BvuonWvqcz9zxGuC7OYE4UbGO7lPCNMKGWpPNEwOLdOSSSOpYUqKm7BnIhU1hnJFun0o_Spb3GJ7AfzsDreSffkH7eSI6Q
https://email.mg2.substack.com/c/eJxVUsuO5CAM_JrOLRHPkBw4jEba34gMmDQ7CWSBTE_v1y_dOa2EbGNwleWyhYpryk99pFK7l1nq80Ad8VE2rBVzdxbMS3CaUTKOis-d08LRSU5dKIvPiDuETdd8YnecZgsWakjxqqCcj91dGzVLTwnOkzeGW_QGrIGRMEMlU95dxHC6gNGixm_MzxSx2_S91qPc-MeN_WrHujiU05QK9muwaW-psMOKzXus9v7yDaamG_v8cwX8Y03JtbvfliOnNWMp4RtbvlTEo1VcFEy-SOSLphlz2i9s77lHIo2xk-gNAO8FV9jPkk49OMOZQaXmSQyFD7DD3xThUa6-GsY1jHf4brK8Q-LRgFK0Rz66XshZ9g2B9n5GnCbVIGe2UMLED5Nk-H3g2gXNCGOkjZ9yQuQ4sEGMIwgGhAJXynk_bEeM_i4fN0H2lf03pC5rm0OpAeIAPxgDtk_rS7T3a2tzaX4_Y6jPBSOYDd0lZ7224i3wsmLE3LbFLVA1HQUVShBFpeCXek1vIYlShMmu0bvUqqKu91AeiF871HuKNv0DvtXMrQ
https://email.mg2.substack.com/c/eJwlkMtuwyAQRb8m7GrxMjgLFt30N6wJjG0UGywYN_Xfl8QSgsVwdeccD4RzLqfbcyX2vkY6d3QJX3VFIizsqFjGGJwU3Bir7iw4HcTQDyzWcSqIG8TVUTmQ7cdjjR4o5nQlhFKGLc4--kGLu4TJoAQdgjXK-36AwXAFcrqK4QgRk0eHv1jOnJCtbiHa60193-RPOxvQ0uqodaxfOfm85vnscpnbzOeW-oJCr1yeLDrJpeRtZaE4700nO20MaAlcgLI2TFO37ilNS_-6ab7NsqvHoxL4Z-fzxorzJVaKkDr4wxSxfZrfoJ9p4xzbux0p0jligseK4VJAl8mPlHHGhKUZDiOQE0YLbTW3otfqIm6OdM-t5bJnrT7klkqOllhfiM837RvyH50Vj2c

Caption: We developed a novel nonlocal partial differential equation model of
the early stages of cluster-based vasculogenesis in order to disentangle the
mechanisms responsible for the formation and size of the endothelial
progenitor cell (EPC) clusters characterising this neovascularisation process
with big therapeutic potential (e.g. in tumours and ischemia). In this figure we
show snapshots of numerical simulations suggesting that increasing matrix
degradation (top-to-bottom), likely linked with hypoxia, might speed up cluster
formation (EPC density plot, time increasing left-to-right; figures have been
digitally enhanced) without affecting cluster size. For more detail, read here.

Created by: Chiara Villa

Resources

Visit the mathematical oncology page to view jobs, meetings, and special
issues. We will post new additions here, but the full list can found at
mathematical-oncology.org.
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