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	摘要(中)	組織內部的細胞受到外在的環境因素，會決定是要分裂或是要死亡。雖然組織受到外在的損害後，經過一段時間後通常可以復原，但有時候卻無法回到原來的狀況，而產生傷疤，所以組織可能存在多重穩定態。本論文研究的重點就是組織什麼情況下可以存在雙穩態。我們首先建立一個簡單的population model，population model只考慮細胞的數目，我們假設可分裂細胞的daughter cells有兩種不同配體來決定它們要變成可分裂的細胞或是不可分裂的細胞，如果兩種配體與受體結合後對daughter cells的決定有相反的影響，組織可能存在著雙穩態。另外為了描述組織裏不同區域細胞行為的差異，我們也建立spatial model，我們假設可分裂的細胞可以分泌morphogen分子且不可分裂的細胞可以吸收morphogen，我們發現morphogen產生率要在某個範圍且組織存在兩種配體與受體結合後對daughter cells的決定有相反的影響，我們才可以得到雙穩態的成果。
	摘要(英)	It is known that cells receive outside environmental factors, and decide to divide or undergo apoptosis.  Usually a damaged tissue can evolve back to its homeostasis state, but tissue sometimes develops keloid and hypertrophic scars.  Therefore tissues might have multiple stable states.  In this thesis we explore possible mechanisms for a tissue to have bistable state.  First, we construct a simple population model with cell lineage.  In our model we only distinguish proliferative cells and non-proliferative cells.  We find that when the decision of a daughter to differentiate into a nonproliferative cell or becomes a proliferatice cell is controlled by signal from two types of receptors with opposite effects, the tissue has bistable states.  Since in a tissue cell growth is directional, we propose a spatial model for tissue.  We assume that non-proliferative cells secrete signaling molecules, and proliferative cells absorb signaling molecules.  We also assume that decision of a daughter cell is controlled by two types of ligands, and these two types of ligands have opposite effects on daughter cell decision.  Finally, in the numerical solution we find multiple steady states in a range of morphogen production rate.
	關鍵字(中)	
      	  ★ Seeking bistabilities in toy models of epithelial tissues	關鍵字(英)	
      	  ★ Seeking bistabilities in toy models of epithelial tissues
	論文目次	Contents



1    Introduction                                       1

1.1   Bistability in cell culture.......................3

1.2   Bistability in epithelial tissue..................7

1.3   Epithelial tissue and cell lineage               10

1.4   Dynamics of a tissue.............................13

1.5   Summary of Chapter 1 and motivation..............16

2    Population Model                                  18

2.1   Population dynamics and steady states............19         

2.2   Proliferative cell renewal probability...........21

2.3      Summary of Chapter............................29 

3 Spatial cell lineage model tissue....................30                       

3.1   Spatial cell lineage model.......................31

3.2   Tissue steady state..............................34

3.3   Summary of Chapter 3.............................44

4 Conclusion                                           45
	參考文獻	



Bibliography

[1] Youk, H., Lim, W. A. Sending Mixed Messages for Cell Population Control. Cell, 158, 973-975, (2014).

[2] Hart, Y., Reich Zelliger, S., Antebi, Y.E., Zaretsky, I., Mayo, A.E., Alon, U., Friedman, N. Paradoxical Signaling by a Secreted Molecule Leads to Homeostasis of Cell Levels. Cell, 158, 1022–1032, (2014).

[3] Olsen, L., Sherratt J. A., Maini P. K. A Mathematical Model for Fibro-Proliferative Wound Healing Disorders. Mathematical Biology, 58, 787-808, (1996). 

[4] Diegelmann, R. F., Evans, M. C. Wound Healing: an Overview of Acute, Fibrotic and Delayed Healing. Front Biosci 9:283-9, (2004).

[5] Lander, A. D., Gokoffski, K. K., G, Wan, F. Y. M., Nie, Q., Calof, A. L. Cell Lineages and the Logic of Proliferative Control. PLOS Biology, 7, e1000015, (2009).

[6] Yeh W. T., Modeling Tissue Dynamics, MS Thesis, National Central University, Taiwan, (2013).

[7] Smart, I. H. M. Location and Orientation of Mitotic Figures in the Developing Mouse Olfactory Epithelium. J. Anat., 109, 243-251, (1971).

[8] Marchetti, M. C., Joanny, J. F., Ramaswamy, S., Liverpool, T. B., Prost, J., Madan Rao., Aditi Simha, R. Hydrodynamics of soft active matter. Rev. Mod. Phys, 85, 1143, (2013).

[9] Lo, W.-C., Chou, C.-S., Gokoffski, K.K., Wan, F.Y.-M., Lander, A.D., Calof, A. L., Nie, Q. Feedback regulation in multistage cell lineages. Math. Biosci. Eng., 6(1), 59-82, (2009).

[10] Potten, C. S. The epidermal proliferative unit: The possible role of the central basal cell. Cell Tissue Kinet, 7, 0084-0100, (2009).

[11] Friedl, P., Hegerfeldt, Y., Tusch, M. Collective cell migration in morphogenesis and cancer. Int. J. Dev. Biol, 48, 441-449, (2004).

[12] Bonnet, I., Marcq, P., Bosveld, F., Felter, L., Bellaiche, Y, and Graner, F. Mechanical State, Material Properties and Continuous description of an epithelial tissue. J. R. Soc. Int., 9:2614-2623, (2012).

[13] Foty, R. A., Forgacs, G., Pfleger, C, and Steinberg, M, S. Liquid properties of embryonic tissues: Measurement of interfacial tensions. Phys. Rev, Lett., 72. 2298-2301, (1994).

[14] Forgaces, G., Foty, R, A., Shafrir, Y, and Steinberg, M, S. Viscoelastic properties of living embryonic tissues. Biophys. J, 74. 2227-2234, (1994). 

[15] Richard A. L. Jones. Soft Condensed Matter. Oxford University Press, (2002).

[16] Friedl, P., and Gilmour, D. Collective cell migration in morphogenesis, regeneration and cancer. Nat. Rev, 10, 445-457, (2009).

[17] Wiki (https://en.wikipedia.org/wiki/Cubic_function)
	指導教授	
      	  陳宣毅(Hsuan-Yi Chen)
      	 	審核日期	2016-5-18
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
