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Venue: Online
10/29 (Saturday) Tencent Meeting ID: 686-535-425, Passcode: 123456
Time Speaker Title Chair
8:55-9:00 Opening Remark, Online Photo Session
9:00-10:00 Jinzhi Lei Oscillatory dynamics of hetgrogeneous Wei Lin
stem cell regeneration
10:00-10:30 Tea break, Poster Session: Yifei Li
10:30-11:30 Zhigui Lin =X EAYY BUREL R E S Dongmei Xiao
11:30-12:00 Poster Session: Room 1: Pengchao Lai, Room 2: Jinzhe Suo
12:00-14:00 Lunch
14:00-15:00 Jiajun Tong Tumor GFO\{Vth with Nujcrlents: Zhennan Zhou
Regularity and Stability
15:00-16:00 Junde Wu Bifurcation for. free boundary problems Zhennan Zhou
modeling tumor growth
16:00-16:30 Tea break, Poster Session: Room 1: Yu Feng, Room 2: Xu’an Dou
16:30-17-30 Jian Fang A delay induced nonlocal free boundary Bendong Lou
problem
18:00-20:00 Dinner
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Titles and Abstracts
October 29 — Morning

Oscillatory dynamics of heterogeneous stem cell regeneration

Jinzhi Lei
Tiangong University

Stem cell regeneration is an essential biological process in the maintenance of tissue homeostasis;
dysregulation of stem cell regeneration may result in dynamic diseases that show oscillations in
cell numbers. Cell heterogeneity and plasticity are necessary for the dynamic equilibrium of
tissue homeostasis; however, how these features may affect the oscillatory dynamics of the stem
cell regeneration process remains poorly understood. Here, based on a mathematical model of
heterogeneous stem cell regeneration that includes cell heterogeneity and random transition of
epigenetic states, we study the conditions to have oscillation solutions through bifurcation
analysis and numerical simulations. Our results show various model system dynamics with
changes in different parameters associated with kinetic rates, cellular heterogeneity, and
plasticity. We show that introducing heterogeneity and plasticity to cells can result in oscillation
dynamics, as we have seen in the homogeneous stem cell regeneration system. However,
increasing the cell heterogeneity and plasticity intends to maintain tissue homeostasis under
certain conditions. The current study is an initiatory investigation of how cell heterogeneity and
plasticity may affect stem cell regeneration dynamics, and many questions remain further
studied biologically and mathematically.
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Tumor Growth with Nutrients: Regularity and Stability

Jiajun Tong
Peking University

In this talk, we discuss a tumor growth model with nutrients. The model admits dynamic patch
solutions due to the contact inhibition among the tumor cells. When the nutrients do not diffuse
and the cells do not die, we show that the tumor density exhibits regularizing dynamics. In
particular, we provide contraction estimates, exponential rate of asymptotic convergence, and
boundary regularity of the tumor patch. These results are in sharp contrast to the models either
with nutrient diffusion or with non-zero death rate in tumor cells, where complex behavior such
as dendritic growth may arise. This talk is based on a joint work with Matt Jacobs and Inwon Kim.

Bifurcation for free boundary problems modeling tumor growth

Junde Wu
Soochow University

In this talk we consider several free boundary problems modeling the growth of nonnecrotic and
necrotic tumor spheroids, which are originated from the ideas of H. P. Greenspan, H. M. Byrne
and M. J. Chaplain. The models consist of a diffusion equation for the nutrient and an elliptic
equation for the pressure, and the tumor surface is a moving boundary. Nonnecrotic tumor
models have been extensively studied and many illuminative results have been established. We
shall mainly discuss bifurcation analysis of the necrotic tumor model based on the Crandall-
Rabinowitz theorem, and recent progress on this topic.

A delay induced nonlocal free boundary problem

Jian Fang
Harbin Institute of Technology

Incorporating time delay and Stefan type free boundary into reaction-diffusion equation yields a
nonlocal problem. Under a KPP type setting we establish a dichotomy on propagation or
vanishing. When propagation happens, the spreading speed is shown to exist and it is determined
nonlinearly by a delay-induced nonlocal elliptic problem in half line. This talk is based on a joint
work with Yihong Du and Ningkui Sun.



