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Education and Professional Employment
2017 – Present: Associate Professor, Department of Biological Science, Missouri University of Science and Technology
2011 – 2017: Assistant Professor, Department of Biological Science, Missouri University of Science and Technology
2009 ( 2011: Postdoctoral Associate, Animal physiology, Albert Einstein School of Medicine Under the direction of Prof. Aviv Bergman

2009 (Jan-July): Postdoctoral Associate, Ecological Physiology, University of Florida 
Under the direction of Prof. James Gillooly
2005 – 2008: Postdoctoral Associate, Ecological Physiology, Santa Fe Institute

Under the direction of Prof. Geoffrey West and Prof. James Brown
Ph.D.   Physics; University of Missouri-Columbia (May, 2005)

Thesis:  “Scaling Laws for Oxygen Transport across the Space-Filling System of Respiratory Membranes in the Human Lung;” advisor: Prof. Peter Pfeifer
M.S.    Physics; University of Missouri-Columbia (July, 2000)

Thesis: “Variational Bounds for Semiclassical Wave Packet Propagation in Quantum Scattering;” advisor: Prof. Peter Pfeifer 
B.A.    Physics; Sichuan University, Chengdu, Sichuan, P.R. China (1997)

Research Interests

Life history tradeoffs, aging, and oxidative stress;
Behavior and physiology of social insects;

Energetics of animal growth and reproduction;
Honors and Teaching Awards

1999-2004       O.M. Stewart Graduate Scholarship (merit-based, 5 awards), University of 

                        Missouri


2000-2001 
The Men of Engineering Award for Outstanding Teaching (2 awards), University of Missouri

Grants:

UM System Intercampus, Interdisciplinary Grant, 2012-2013 (Co-PI, $19,000): 
Insomnia and Obesity: Translational Studies of Metabolism and Genes in Drosophila melanogaster and Humans 
National Academies Keck Futures Initiative Workshop Travel Award (Nov. 2014, $2,000)

Collective behavior: From cells to societies. 

UM System Research Board Grant 2016-2017 (PI, $51,463): Oxidative damage is more sensitive to growth than to metabolism
UM System Research Board Grant 2017-2018 (Co-PI, $24,000): Interplay between worker behaviors and group energetics in ant colony  
Best-in-Class Study Program in CASB of MS&T 2017-2018 (PI, $24,000): Unravelling the effects of growth and metabolism on health maintenance.

Pending

Collaborative Research: A Study of Labor Allocation Strategy Optimization for Group Performances in Ant Colonies: Modeling, Computer Vision Algorithms, and Manipulative Experiments. NSF IOS. (PI: $162,076; 09/01/20 – 08/31/23

Higher oxidative damage but longer lifespan: Test the theory on two mice strains. NIH. (PI: $148,233), 10/01/20 – 09/30/22

Low metabolism may diminish the beneficial effects of food restriction on health
Source of Support: NIH. (PI: 72,306), 07/01/20 – 06/30/21

Teaching Experience

2004-2005       Adjunct Faculty, Columbia College, Columbia, Missouri 

 (Taught “College Physics”; three semesters in 2004 and 2005)
Courses taught at MS&T: Evolution (Bio 2233); Biology of Aging (Bio 3001); Human Anatomy and Physiology II (Bio 3343); Evolutionary Medicine (Bio 3000), Biology in Film (Bio 1163), Principles of Biology (Bio 1213, Co-taught), Mathematical Modeling in Biology (Math 4097, Co-taught); Ecophysiology (Bio 3001)
Publications (* indicates corresponding author)
Submitted:

C. Hou*, N. Metcalfe, K. Salin, 2019, How can mitochondria be optimized to produce energy while minimizing the risk of oxidative damage? Submitted to Journal of Theoretical Biology.
C. Hou, J.R. Burger, C.A.S. Hall, and J.H. Brown, 2019, Metabolic life tables: the sockeye salmon example. Submitted to American Naturalist.
H. Huang, other 6 authors, C. Hou, K.J. Niklas, and J. Deng, 2019, Water content regulates respiration and photosynthesis rates over the course of plant ontogeny. Submitted to Ecology Letters.
Peer reviewed journal articles:

1. W. Zuo, X. Tang, and C. Hou*, 2020, Why Naked Mole-Rats Have High Oxidative Damage But Live a Long Life: A Simple Explanation Based on the Oxidative Stress Theory of Aging. Advances in Geriatric Medicine and Research 2(1):e200006. https://doi.org/10.20900/agmr20200006
(The co-authors were visiting scholars in Hou lab.)
2. N. Ferral, N. Gomez, K, Holloway, H. Neeter, M. Farifield, C. Pollman, Y.-W. Huang, C. Hou* 2020, The Extremely Low Energy Cost of Biosynthesis in the Larvae of a Holometabolous Insecthttps://doi.org/10.1016/j.jinsphys.2019.103988 INCLUDEPICTURE "https://www.evise.com/evise/adf/images/t.gif" \* MERGEFORMATINET 


, J. Insect Physiology, Vol. 120 
(The first six authors are/were students in Hou lab.)
3. R. Burger$, C. Hou$, J.H. Brown$, 2019, Toward a metabolic theory of life history, Proc. Nat. Aca. Sci. In press.

$ Equal contribution 

4. N. Ferral, K. Holloway, M. Li, Z. Yin, and C. Hou*. 2018. Heterogeneous activity causes a nonlinear increase in the group energy use of ant workers isolated from their social environment. Insect Science 25: 487-498  DOI: 10.1111/1744-7917.12433.
(The first two authors are undergraduate students in Hou lab.)
5. R. Fan, G. Olbricht, X. Baker, and C. Hou*. 2016. Birth mass is the key to understand the negative correlation between lifespan and body size in dogs. Aging-U.S. 8: 3209–3221.

(The 1st and 3rd authors are a visiting scholar and an undergraduate student respectively in Hou lab.)
6. K. Amunugama, L. Jiao, G. Olbricht, C. Walker, Y.-W. Huang, P. Nam, and C. Hou*. 2016. Cellular oxidative damage is more sensitive to biosynthetic rate than to metabolic rate: A test of the theoretical model on hornworms. Experimental Gerontology 82:73-80. 
(First two authors are graduate students in Hou lab)

7. L. Jiao, K. Amunugama, M. Hayes, M. Jennings, A. Domingo, and C. Hou*. 2015. Food restriction-induced alteration of energy allocation strategy in hornworms (Manduca sexta larvae).  The Science of Nature (former Naturwissenschaften) 102:40-50. 
(All the co-authors are students in Hou lab.)
8. C. Hou*, K. Amunugama. 2015. On the complex relationship between energy expenditure and longevity: Reconciling the contradictory empirical results with a simple theoretical model. Mechanisms of Ageing and Development 149:50-64.
(The co-author is a graduate student in Hou lab.)
9. M. Hayes, L. Jiao, T. Tsao, I. King, M. Jennings, and C. Hou*. 2015. High temperature slows down growth in tobacco hornworms (Manduca sexta larvae) under food restriction. Insect Science 22: 424-430. (published online in 2014)
(All the co-authors are students in Hou lab; the 1st author is an undergraduate student.)
10. C. Hou*. 2014. Increasing energetic cost of biosynthesis during growth makes refeeding deleterious. American Naturalist 184: 233-247. 
11. C. Hou*. 2013. The energy trade-off between growth and longevity. Mechanisms of Ageing and Development 134:373-380.
12. J. Shik, C. Hou (Co-first author), A. Key, M. Kaspari, and J.F. Gillooly. 2012. Toward a general life history model of the superorganism: predicting the survival, growth, and reproduction of ant societies. Biology Letters 8:1059-1062.
13. J. Gillooly, A. Hayward, C. Hou, and G. Burleigh 2012. The lifespan and replicative capacity of cells in vertebrates: A general model and comparative analysis. Proc. R. Soc. B. 279: 3976-3980.
14. T.G. Bromage, R. Hogg, R.S. Lacruz, and C. Hou. 2012 Primate enamel evinces long period biological timing and regulation of life history. J. Theor. Biol. 305:131-144.
15. C. Hou and M. Mayo. 2011. Pulmonary diffusional screening and the scaling laws of mammalian metabolic rates. Physical Review E 84:61915 (1-6).
(The co-author is a junior research fellow in a physics lab.)  
16. A. Hein, C. Hou, and J.F. Gillooly. 2011. Energetic and biomechanical constraints on animal migration distance.  Ecology Letters 15:104-110.
17. W. Zuo, M.E. Moses, G.B. West, C. Hou, and J.H. Brown. 2011. A general model for effects of temperature on ectothem ontogenetic growth and development. Proc. R. Soc. B. 279:1840-1846.
18. C. Hou, K. Bolt, and A. Bergman. 2011. A general model for ontogenetic growth under food restriction. Proc. R. Soc. B. 278:2881-2890.
19. C. Hou*, K. Bolt, and A. Bergman. 2011. A general life history theory for effects of caloric restriction on health maintenance. BMC Systems Biology 5:78. 
20. C. Hou, K. Bolt, and A. Bergman. 2011. Energetic basis of correlation between catch-up growth, health maintenance and aging. J. Gerontol. A. Biol. Sci. 66A:627-638.
21. P. Pfeifer and C. Hou. 2011. Diffusion-Reaction in space-filling networks: Oxygen transport in the lung. Basic Principles of Diffusion Theory, Experiment and Application 16(5):1-2.
22. C. Hou, S. Gheorghiu, V.H. Huxley, and P. Pfeifer. 2010. Reverse engineering of oxygen transport in the lung: Adaptive control from fractal networks. PLoS Comp. Biol. 6: e1000902.
23. J.F. Gillooly, C. Hou, M. Kaspari. 2010. Eusocial Insects as super-organisms: Insight from metabolic theory. Communicative & Integrative Biology 3:360-362.

24. F. Yang and C. Hou*. 2010. The effect of Baihu Decoction on blood glucose levels in treating systemic inflammatory response syndrome. Chinese Journal of Integrative Medicine 16:472-479.
25. C. Hou, M. Kaspari, H.B. Vander Zanden, and J.F. Gillooly. 2010. The energetic basis of colonial living in social insects. Proc. Natl. Acad. Sci. of U.S.A. 107:3634-3638. 
26. W. Zuo, M.E. Moses, C. Hou, W.H. Woodruff, G.B. West and J.H. Brown. 2009. Response to comments on ‘Energy uptake and allocation during ontogeny’. Science 325:1206-c.
27. C. Hou*, W. Zuo, M.E. Moses, W. H. Woodruff, J. H. Brown, and G. B. West. 2008. Energy uptake and allocation during ontogeny.  Science 322:736-739. 
(Faculty of 1000 Biology Recommendations)
28. M. Moses, C. Hou, W. Zuo, W. H. Woodruff, J. Nekola, J. H. Brown, and G. B. West.  

        2008. A general model of ontogenetic growth II: Estimating model parameters from theory  

        and data.  American Naturalist 171:632-645.

29. P. Pfeifer and C. Hou. 2003. Quantum computing: From Bragg reflections to decoherence estimates.  In Magnetoelectronics and Magnetic Materials—Novel Phenomena and Advanced Characterization, eds. S. Zhang, G. Güntherodt, A. Kent, I.K. Schuller, and T. Shinjo, Mat. Res. Soc. Symp. Proc. 746.

Book Chapters and commentary articles:
30. C. Hou, 2018. Comparing the New and Existing Hypotheses on Energy Metabolism and Longevity. BioEssays. 40(8):e1800110. doi: 10.1002/bies.201800110 

31. C. Hou, 2016. The similarity and difference between ant and human ultrasocieties: from the viewpoint of scaling laws (commentary article). Behavioral and Brain Sciences 39: e101.
32. M. Mayo, P. Pfeifer, and C. Hou*. 2012. Reverse engineering the robustness of mammalian lung. Reverse Engineering, ed. A.C. Telea. InTech Publisher, Boston, P243-262
33. C. Hou, S. Gheorghiu, M-O. Coppens, V. H. Huxley, and P. Pfeifer. 2005. Gas diffusion through the fractal landscape of the lung: How deep does oxygen enter the alveolar system?  In: Fractal in Biology and Medicine, Vol. IV, ed. G.A. Losa, Birkhauser, Basel, P17-30.
Invited Talks 
1. Collectivism versus individualism: from cells to ants to cities. TEDx Talk, Rolla, MO April, 2019

2. Energetics of solitary organisms, ant colonies, and human cities. Beijing University, Beijing, January, 2019

3. Ants and Cities: Superorganisms’ Efficiency, Growth, and Individual Freedom. China Renmin University, Beijing, January 2019

4. Group and Individual Selections: Two tradeoffs in superorganisms. Lanzhou University, Lanzhou, China, December 2018

5. A general metabolic theory of aging. Lanzhou University, Lanzhou, China, December 2018

6. Scaling laws in biology and ecology. Lanzhou University, Lanzhou, China, December 2018

7. Energy budget during animal growth. Lanzhou University, Lanzhou, China, December 2018
8. Energetics of aging and oxidative stress. Institute of Zoology, Chinese Academy of Science, Beijing, September, 2017

9. History Study and Natural Selection Theory. China Renmin University, Beijing, September, 2017

10. Size Matters: Comparing Solitary Organisms, Ant Colonies, and Cities. Meramec Hills Master Naturalists chapter, Rolla, MO, April, 2017
11. Oxidative cellular damage is more sensitive to growth than to metabolism: Test the theory on hornworms. Society of Integrative and Comparative Biology annual meeting, New Orleans, January, 2017

12. Testing a general model of life history tradeoff between growth and longevity. Department of Biology at Missouri State University, April, 2016.

13. Energy tradeoffs between metabolism, growth, and longevity: Comparing two invertebrate species. Plant Division at University of Missouri-Columbia, Feb. 2016. 

14. Why do smaller dogs live longer? A universal theory to answer long-standing puzzles in aging study. Santa Fe Institute, Santa Fe, New Mexico, Dec. 2015.

15. Energy allocation and tradeoff during animals’ growth: Two examples of universality in biology. University of Missouri-Columbia; March, 2014.
16. Energy tradeoffs between metabolism, growth, and longevity: from insects to mammals. Albert Einstein School of Medicine, New York, November, 2013.
17. Effects of caloric restriction on health maintenance and aging: Insight from metabolic theory. International Symposium on Biomathematics and Ecology Education and Research; St. Louis, Missouri, November, 2012. 
18. How food restriction extends lifespan. Target Meeting Aging Online Symposium; November, 2012. 

19. Energy tradeoffs between growth and longevity. Invited talk at Gordon Research Conference: Metabolic Basis of Ecology; Biddeford, Maine, July, 2012.
20. Metabolic Scaling Theory: From the Colonial Life of Social Insects to the Mammalian Pulmonary System. Missouri S&T Biology Department Seminar, March 2012.
21. Energy uptake, allocation and tradeoffs during growth. China Agriculture University, Beijing, China, Feb. 2011.
22. Allometric scalings of basal and maximal metabolic rate in mammals: Oxygen diffusion through fractal alveolar membranes. The 25th Physiological Ecology Meeting, Bishop, California, April, 2008.  
23. Reverse engineering of oxygen transport in the lung: Optimum adaptation to changing demands through space-filling networks. University of Washington, Seattle, Washington, October, 2007
24. Oxygen transport across space-filling biological membranes. American Physical Society  

       March Meeting, Bull. Am. Phys. Soc. 49, P9.009, Los Angeles, California, March, 2004.
25.  Test of variational bounds for semiclassical wave-packet propagation in a scattering problem. 20th Annual International Conference “Sciences Impacting Our Future,” Los Alamos National Laboratory, Los Alamos, New Mexico, Poster Presentation, June, 2000. 
Service: 

Professional service

· Panelist for NSF, Integrative Organismal Systems (April, 2015) 

· Member of Ph.D. Committee of James Maino at University of Melbourne and Vrije Universiteit, Melbourne, Australia (2015).

· Member of Ph.D. Committee of Kendra Bolt at Albert Einstein School of Medicine, New York (2013).

· Member of “Physics Leader” in Physics Department at University of Missouri-Columbia (2011-present)

Department service

· The chair of the Planning committee (2019-present)

· The chair of the Graduate study (2017-2019)

· The chair of department scholarship committee (2012-2017)

· Member of University animal facility committee (2017-present)
Reviewer of the following academic journals:
	Proc. Natl. Acad. Sci. U.S.A.
	Proc. R. Soc. B.
	Biology Letters

	Functional Ecology
	Oikos
	Ecology  

	Nature – Ecology and Evolution
	American Naturalist
	J Theoretical Biol

	Natural Resource Modeling
	PLoS One
	Scientific Reports

	Annals of Biomedical Engineering
	Ecological Modelling
	Biosystems

	Physiological and Biochemical Zoology
	Journal of Ornithology
	J Sea Research

	PLoS Comp. Biology
	Bioessays
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