
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1847-7 

Emerging Frontiers in Systems 
and Synthetic Biology 2015 

Salt Lake City, Utah, USA 
8-13 November 2015 

 

Topical Conference at the 2015 AIChE Annual Meeting 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2015) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
120 Wall Street, FL 23 
New York, NY 10005-4020 
 
Phone:  (800) 242-4363 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

(72a) The Dionesus Algorithm Provides Scalable and Accurate Reconstruction of Biological Networks 
to Reveal New Drug Targets ................................................................................................................................................. 1

Mark Ciaccio, Neda Bagheri 
 

(72b) An Integrated Engineering Control System Model of Primary and Secondary Hemostasis ................................. 2
Chia-Hung Tsai, Ulhas P. Naik, Babatunde A. Ogunnaike 

 

(72c) Development of Kinetic Models of Metabolism for Microbial Production .............................................................. 3
Ali Khodayari, Satyakam Dash, Matthew Theisen, Ahsanul Islam, Yuting Zheng, James C. Liao, Gregory 
Stephanopoulos, Costas D. Maranas 

 

(72d) GEM-Path: A Novel Pathway Prediction Algorithm and Commodity Chemical Production 
Atlas ........................................................................................................................................................................................ 4

Adam M. Feist 
 

(72e) Prediction of Gene Expression Using Goal-Directed Metabolic Models.................................................................. 5
Frank T. DeVilbiss, Mano R. Maurya, Shakti Gupta, Aravinda Mandli, Shankar Subramaniam, Doraiswami 
Ramkrishna 

 

(72f) Network Motifs and Mechanisms for Oscillatory Dynamics of Biochemical Networks.......................................... 6
Igor Schreiber, František Muzika, Lenka Schreiberova, Martin Kohout, Michal Pribyl 

 

(72g) Asymmetry in Signal Oscillations Contributes to Efficiency of Periodic Systems.................................................. 7
Seul-A Bae, Alison Acevedo, Ioannis P. Androulakis 

 

(72h) Dynamic Modeling of Molecular Motor Association with Axonal Amyloid Precursor Protein 
Vesicles ................................................................................................................................................................................... 9

Mano R. Maurya, Lukasz Szpankowski, Lawrence S.B. Goldstein, Shankar Subramaniam 
 

(157a) Phenotypic and Gene Expression Variability Underlies Adaptive Resistance in Heterogeneous 
Bacterial Populations........................................................................................................................................................... 10

Keesha Erickson, Peter Otoupal, Anushree Chatterjee 
 

(157b) Understanding the Poplar Microbiome Structure in Response to Host Stress ................................................... 11
Collin M. Timm, Alyssa Carrell, Dale A. Pelletier, David Weston 

 

(157c) Understanding Candida Albicans and Candida Glabrata Mixed Species Biofilm Growth and 
Co-Culture............................................................................................................................................................................ 12

Michelle Olson, Angela Yueqi Shen, Arul Jayaraman, Katy Kao 
 

(157d) Engineering Multicellular Motility-Based Biosensors Systems............................................................................ 13
Jayamary Divya Ravichandar, Cynthia H. Collins, Adam Bower, A. Agung Julius 

 

(157e) Improving the Residence Time of Probiotics in the Gut through Functional Metagenomics ............................ 14
Nathan Crook, Mitchell Pesesky, Molly Gibson, Andrew Gasparrini, Aura Ferriero, Xiaoqing Sun, Gautam Dantas 

 

(157f) Agent-Based Models of Heterogeneous Tumor Populations Predict Multi-Scale Dynamics and 
Inform Therapeutic Perturbations..................................................................................................................................... 15

Jessica Yu, Neda Bagheri 
 

(157g) Mathematical Modeling of Podocytes in Diabetic Kidney Disease....................................................................... 16
Michele A. Higgins, Minu Pilvankar, Ashlee N. Ford Versypt 

 

(217a) Genome-Scale Modeling of the Core Proteome of Metabolism and Expression, and Its 
Transcriptional Regulation ................................................................................................................................................. 17

Laurence Yang, Bernhard O. Palsson 
 

(217b) Investigation of the Antibiotics-Triggered Perturbation in the Metabolism of Pseudomonas 
Aeruginosa Via a Metabolic Modeling Approach ............................................................................................................. 18

Zhaobin Xu, Nicholas Ribaudo, Zuyi (Jacky) Huang 
 

(217c) A Modular Computational Framework for Multi-Scale Simulation of Chemotaxis in Complex 
Environments ....................................................................................................................................................................... 19

Payman Tohidifar, Yuki Kimura, Christopher V. Rao 
 

(217d) Spatial Patterns of Growth and Inhibition in Spreading Infections of Vesicular Stomatitis 
Virus ..................................................................................................................................................................................... 20

Ashley Baltes, Fulya Akpinar, Bahar Inankur, John Yin 
 

(217e) In silico Dynamic Gene Expression Models Quantify the Impact of Regulatory Logic Gates on 
Network Inference ............................................................................................................................................................... 21

Mohammad-Kasim Fassia, Neda Bagheri 
 

(217f) Coarse-Graining of Heterogeneous Neural Dynamics ........................................................................................... 22
Tom S. Bertalan, Minseok Choi, Carlo R. Laing, Ioannis G. Kevrekidis 

 



(217g) Effects of Nonlinear Responses of the Huang-Ferrell Model of MAPK Cascades on the 
Character of Autocrine Communication ........................................................................................................................... 23

Michal Pribyl, Vladislav Nevoral, Igor Schreiber 
 

(217h) Transient Dynamics of a Four State Actomyosin Model of Muscle Contraction................................................ 24
Richard L. Long Jr. 

 

(309a) An Engineering Approach to Discover Novel Antivirulence Strategies............................................................... 25
Mark P. Brynildsen 

 

(309b) Communication and Collaboration in Synthetic Microbial Communities.......................................................... 26
Cynthia H. Collins 

 

(309c) Systematic Mining of Noncoding RNAs for Regulating Complex Phenotypes.................................................... 27
Lydia Contreras 

 

(309d) The Vision of a Sustainable Bioeconomy in an Era of $50 Oil ............................................................................. 28
Gregory Stephanopoulos 

 

(366a) Construction of Robust, Multi-Input Genetic Circuits and Memory Devices for Environmental 
Signal Sensing and Programmed Actuation ...................................................................................................................... 29

Tae Seok Moon 
 

(366b) Synthetic Control of Transcription: A Decade's Perspective on Synthetic Promoter Design............................ 30
Hal Alper 

 

(366c) Getting through the Gatekeepers: Changing the Selectivity of Semi-Permeable Cellular 
Membranes........................................................................................................................................................................... 31

Danielle Tullman-Ercek 
 

(366d) Engineering Designer Biocatalysts and Pathways for Microbial Glycobiology .................................................. 32
Matthew Delisa 

 

(419a) Metabolomic Modularity Analysis (MMA) to Quantify Human Liver Perfusion Dynamics............................. 33
Gautham V. Sridharan, Bote Bruinsma, Martin L. Yarmush, Korkut Uygun 

 

(419b) OM-FBA: Integrate Multi-Omics Data to Flux Balance Analysis to Better Understand Cell 
Metabolism ........................................................................................................................................................................... 36

Weihua Guo, Xueyang Feng 
 

(419c) A Hidden Markov Model Reconstruction of a Cellular Signaling Network in Embryonic 
Fibroblasts from Time-Course Gene Expression Profiles Reveals the Mechanism of the SPRY2 
Tumor-Suppressor............................................................................................................................................................... 37

Mark Ciaccio, Neda Bagheri 
 

(419d) Systematic Analysis of Adaptive Resistance and Fractional Responses of Melanoma Cancer 
Cells to RAF/MEK Inhibition............................................................................................................................................. 38

Mohammad Fallahi-Sichani, Nathan J. Moerke, Jia-Ren Lin, Verena Becker, Sarah A. Boswell, Peter K. Sorger 
 

(419e) Synechocystis Sp. PCC 6803: Light Plus Endogenous Regulation Governing Gene Expression 
Patterns in the Diurnal Cycle ............................................................................................................................................. 39

Rajib Saha, Deng Liu, Allison G. Hoynes-O'Connor, Michelle Liberton, Jingjie Yu, Maitrayee Bhattacharyya, 
Andrea Balassy, Fuzhong Zhang, Tae Seok Moon, Costas D. Maranas, Himadri B. Pakrasi 

 

(419f) Applying Adaptive Laboratory Evolution to Engineer Platform Strains ............................................................ 40
Adam M. Feist 

 

(419g) Genome Editing in Yarrowia Lipolytica Using a Crispr-Cas9 System with RNA Polymerase II 
Transcribed Single Guide RNA .......................................................................................................................................... 41

Cory Schwartz, Murtaza Hussain, Mark Blenner, Ian Wheeldon 
 

(451a) The Emerging Organism Engineering Industry .................................................................................................... 42
Reshma Shetty 

 

(451b) Many Microbes, Many Molecules; Using Automation and Big Data to Create Better Bugs for 
Industrial Fermentation ...................................................................................................................................................... 43

Shawn Manchester 
 

(451c) Commercial Production of Omega-3 Eicosapentaenoic Acid By Metabolic Engineering of an 
Oleaginous Yeast, Yarrowia Lipolytica ............................................................................................................................. 44

Quinn Zhu 
 

(451d) Recreating Natural Plant Processes in Bacteria for the Production of Complex Biomolecules ........................ 45
Christine Nicole S. Santos, Ajikumar Parayil 

 

(451e) Industrial Cell-Free Bioprocessing ......................................................................................................................... 46
William Blake 

 

(451f) Successful Application of Computational Tools to the Design of Industrial Enzymes and 
Metabolic Pathways for the Production of Novel Molecules and Materials ................................................................... 47

Michal Galdzicki 
 

(559a) Chemical-Genetic Inference of Antibiotic Interactions for Combination Therapies.......................................... 48
Sriram Chandrasekaran, James J Collins, Murat Cokol 

 



(559b) Dissecting the Effects of (5Z)-4-Bromo-5-(bromomethylene)-3-Butyl-2-(5H)-Furanone on 
Bacillus Anthracis Metabolism ........................................................................................................................................... 49

Christine Endicott, Ranjan Srivastava 
 

(559c) Discovery and Dissection of Metabolic Oscillations in the Nitric Oxide Response of Escherichia 
coli Under Microaerobiosis ................................................................................................................................................. 50

Jonathan L. Robinson, Mark P. Brynildsen 
 

(559d) Identification of Gut Microbiota-Derived Metabolites As Liver Inflammation Modulators in 
Non-Alcoholic Fatty Liver Disease ..................................................................................................................................... 51

Smitha Krishnan, Maria Choi, Yufang Ding, Nima Saedi, Martin L. Yarmush, Arul Jayaraman, Kyongbum Lee 
 

(559e) Identifying Motifs Associated with Autoimmune Diseases Using Next Generation Sequencing 
Experiments ......................................................................................................................................................................... 54

Robert J. Pantazes, Patrick Daugherty 
 

(559f) Novel Approach to Target Endogenous KRAS Mutations By the Crispr/Cas9 Technology .............................. 55
Yi Li, Saurabh Mendiratta, Kristina Ehrhardt, Neha Kashyap, Michael White, Leonidas Bleris 

 

(559g) Rewiring Cellular Input-Output to Engineer Cell-Based Therapies That Interface Robustly 
with Human Physiology ...................................................................................................................................................... 56

Kelly A. Schwarz, Rachel M. Dudek, Nichole Daringer, Joshua N. Leonard 
 

(559h) Understanding Tumor Microenvironment's Metabolic Regulation of Cancer Cells.......................................... 57
Deepak Nagrath, Lifeng Yang 

 

Author Index 




