
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1860-6 

Food, Pharmaceutical and 
Bioengineering Division 2015 

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

Volume 1 of 2 

Core Programming Area at the 2015 AIChE 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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

(9a) Rational Engineering of an or-Gate CAR for Adoptive T-Cell Therapy Against B-Cell Malignancies ........................................... 1
Eugenia Zah, Michael Jensen, Yvonne Chen 

 

(9b) Yeast Artificial Antigen Presenting Cells (yAPCs): A Robust Experimental System for Modulating T-Cell 
Activation ............................................................................................................................................................................................................ 2

Mason Smith, Fei Wen 
 

(9c) Nanoallergens: A Nanoparticle Platform for Identifying Crucial Allergy Epitopes ........................................................................... 3
Peter Deak, Nur Mustafaoglu, Vincenzo Pizzuti, Tanyel Kiziltepe, Basar Bilgicer 

 

(9d) A Mechanistic Insight into Pollen Grains As an Oral Vaccine Delivery System................................................................................. 4
Md Jasim Uddin, Harvinder S. Gill 

 

(9e) Transport of Antigen from Administration Site to the Draining Lymph Node in Nanoparticle Formulations............................. 21
Timothy Brenza, Stephanie Nguengoue, Paola Boggiatto, Jonathan Tufts, Paul Lueth, Michael J. Wannemuehler, Bryan H. 
Bellaire, Balaji Narasimhan 

 

(9f) Simulating Lymphocytes Dynamics within the Lymph Node Towards Complex Cellular Distribution Patterns......................... 22
Gustavo A. Vasquez-Montoya, Juan P. Hernandez-Ortiz 

 

(12a) Cadherin-11 Regulates Mechanical Properties of Tissues and Collagen and Elastin Synthesis in-Vivo and in-
Vitro ................................................................................................................................................................................................................... 23

Yayu Liu, Sindhu Row, Stella Alimperti, Teresa Anuh George, Sandeep Agarwal, Stelios T. Andreadis 
 

(12b) Intercellular Forces Regulate Mitosis and Migration within Epithelial Tissues ............................................................................. 24
Michael J. Siedlik, Celeste M. Nelson 

 

(12c) Role of the Fibronectin Synergy Site in Modulating Integrin Recruitment and Molecular-Scale Force 
Generation ......................................................................................................................................................................................................... 25

Alice C. Chang, Armen H. Mekhdjian, Masatoshi Morimatsu, Alexander R. Dunn 
 

(12d) Uncovering Mechanisms That Result in Diverse Contact Guidance Behavior Amongst Cancer Cells........................................ 26
Juan Wang, Ian Schneider 

 

(12e) Extracellular Matrix Control of Metastasis and Dormancy .............................................................................................................. 27
Lauren E. Barney, Shelly Peyton 

 

(12f) Dynamic Biochemical Tissue Analysis Detects Functional Selectin Ligands on Colon Cancer Tissues........................................ 28
Grady E. Carlson, Venktesh S. Shirure, Eric W. Martin, Ramiro Malgor, Vicente A. Resto, Douglas J. Goetz, Monica M. Burdick 

 

(12g) Bacterial Adhesion and Early-Stage Biofilm Formation on (poly) Dimethylsiloxane Surfaces with 
Microtopographic Line Patterns..................................................................................................................................................................... 29

Huan Gu, Aaron Chen, Xinran Song, Dacheng Ren 
 

(16a) Scaling of Dorsal/Ventral Patterning By BMPs in Developing Zebrafish Embryos ....................................................................... 30
Yan Huang, David Umulis 

 

(16b) Robust Patterning of the Dorsal-Ventral Axis in Drosophila Melanogaster Embryos .................................................................. 31
Sophia Carrell, Greg Reeves 

 

(16c) Connecting Exogenous Stimuli to Patterned Calcium Signalling in a Regulated Epithelial Microenvironment ........................ 33
Cody Narciso, Thomas Storey, David Hoelzle, Jeremiah J. Zartman 

 

(16d) Automatic Long-Term Individual Tracking Microfluidic Platform for Healthspan and Longevity in 
Caenorhabditis Elegans ................................................................................................................................................................................... 34

Mei Zhan, Yongmin Cho, Hang Lu 
 

(16e) The Role of rDNA in the Nucleolus Formation: A Seeding Process?................................................................................................ 35
Hanieh Falahati, Shelby Blythe, Barbara Pelham-Webb, Eric Wieschaus 

 

(16f) Dynamic Tensile Forces Drive Collective Migration through Three-Dimensional Extracellular Matrices ................................. 36
Nikolce Gjorevski, Alexandra Piotrowski, Victor D. Varner, Michael J. Siedlik, Celeste M. Nelson 

 

(16g) Cell Biomechanics Effects in Limb Development ............................................................................................................................... 37
Javier Buceta 

 

(23a) Improved Butanol Production from Clostridium Pasteurianum from Crude Glycerol Feedstock .............................................. 38
Nicholas R. Sandoval, Keerthi P. Venkataramanan, Eleftherios T. Papoutsakis 

 

(23b) Exploring Mechanisms for Xylose Transport in the Oleaginous Yeast, Yarrowia Lipolytica ...................................................... 39
Murtaza Shabbir Hussain, Lauren Gambill, Gabriel Rodriguez, Mark A. Blenner 

 

(23c) Engineering Yarrowia Lipolytica for Production of Medium Chain Fatty Acids and Alcohols ................................................... 40
Charles Rutter, Christopher V. Rao, Shuyan Zhang 

 

(23d) Evolutionary Engineering of Geobacillus Thermoglucosidans for Improved Ethanol Production .............................................. 49
Jiewen Zhou, Kang Wu, Angel Rivera, Christopher V. Rao 

 

(23e) Rewiring Photosynthesis for Terpene Production............................................................................................................................... 50
Hong Ma, Yong-Kyoung Kim, Yu Wang, Connor Gorman, Eiji Takahashi, Cheng Zhao, Hem Thapa, Susie Dai, Timothy 
Devarenne, Xin-Guang Zhu, Don Ort, Joshua Yuan 

 

(23f) Oxygen-Responsive Genetic Circuits Constructed in Synechocystis Sp. PCC 6803 ........................................................................ 51
Cheryl Immethun, Kenneth Ng, Ying-Chiang Lee, Ben Waldron-Feinstein, Tae Seok Moon 

 

(23g) Elucidating the Metabolism of Rhodococcus Opacus PD630 Via Parallel 13C-Metabolite Fingerprinting ................................ 52
Whitney D. Hollinshead, William R. Henson, Mary Abernathy, Tae Seok Moon, Yinjie Tang 

 

(50a) Biomaterials Control Cellular Behavior through Materials Engineering........................................................................................ 53
Ali Khademhosseini 

 

(50b) Powder Characterization and Trouble-Shooting Methods for Successful Process-Scale up ......................................................... 54
Thomas Baxter, James K. Prescott 

 



(50c) Establishing Content Uniformity Criteria throughout 3-Stage Validation: Estimate, Confirm, and Control ............................ 66
Fasheng Li, Kim Vukovinsky 

 

(50d) Fda's Office of Process and Facilities: Facilitating Pharmaceutical Manufacturing Quality and Innovation ............................ 67
Christine Moore, Rapti Madurawe 

 

(50e) Systems Based Pharmaceutics Alliance: Research Opportunities for Academics........................................................................... 68
Salvador García-Muñoz 

 

(54a) Advanced Platform Strain Engineering ............................................................................................................................................... 69
Kathleen Curran 

 

(54b) Expanding the Engineered Modular Ester Fermentative Pathways in Escherichia coli................................................................ 70
Donovan S. Layton, Cong T. Trinh 

 

(54c) Direct Utilization of Sorghum Extract Sugars As a Feedstock for Fatty Acid Production Using Metabolically 
Engineered Escherichia coli Strains ............................................................................................................................................................... 71

Mahesh Bule, Mukund Karanjikar, William Rooney, George Bennet, Ka Yiu San 
 

(54e) High Production of Fatty Alcohols By Escherichia coli Modified with Tandem Repeats Assisted Genome 
Editing (TRAGE) Method ............................................................................................................................................................................... 72

Jianmin Xing, Qinhong Wang, Yilan Liu 
 

(54f) Engineering Recombinant Escherichia coli for Improved Salicylic Acid Production By Optimizing Synthetic 
Pathway ............................................................................................................................................................................................................. 73

Shuai Qian, Yajun Yan, Patrick C. Cirino 
 

(54g) Engineering a Synthetic Consortium for Bioconversion of Algal Carbohydrate and Protein to Sesquiterpenes 
As Advanced Biofuel ........................................................................................................................................................................................ 74

Weihua Wu, Ryan W Davis 
 

(64a) A Physical, Chemical and Biological Approach to Targeting Nanoparticles to Lung Endothelium: Leveraging 
Shape Effects, Cellular Hitchhiking and Antibody Targeting .................................................................................................................... 75

Aaron C. Anselmo, Sunny Kumar, Vivek Gupta, Austin Pearce, Analisa Ragusa, Vladimir Muzykantov, Samir Mitragotri 
 

(64b) Development of Novel Gold-Lipidic Nanocomposites for Improved Imaging and Drug Delivery to Prostate 
Cancer ................................................................................................................................................................................................................ 76

Christina Pickering, Connor Dobson, Matthew Eggert, Allan E. David, Peter Panizzi, Robert Arnold 
 

(64c) Targeted Nanocarriers for the Delivery of Novel Metastatic Melanoma Chemotherapeutics....................................................... 77
Richard L. Cullum, David J. Riese, Allan E. David 

 

(64d) The Impact of Anti-Coagulant in Modulating Vascular-Targeted Drug Carrier (VTC) Adhesion Efficiency 
in Human Blood Flow ...................................................................................................................................................................................... 78

Daniel Sobczynski, Lola Eniola-Adefeso 
 

(64e) Novel Nanoparticle-Mediated Treatment for Fatal Neurodegenerative Diseases ........................................................................... 79
Jessica Larsen, Doug Martin, Mark Byrne 

 

(64f) Nanoparticle-Based Delivery of Drugs Dramatically Enhances Killing of Filarial Worms............................................................ 80
Andrea M. Binnebose, Shannon Haughney, Adam Mullis, Richard Martin, Judy Sakanari, Paula Imerman, Balaji Narasimhan, 
Bryan Bellaire 

 

(64g) Modulating Vibrio Cholerae Quorum-Sensing-Controlled Communication Using Autoinducer-Loaded 
Nanoparticles .................................................................................................................................................................................................... 81

Robert K. Prud'Homme 
 

(72a) The Dionesus Algorithm Provides Scalable and Accurate Reconstruction of Biological Networks to Reveal 
New Drug Targets............................................................................................................................................................................................. 82

Mark Ciaccio, Neda Bagheri 
 

(72b) An Integrated Engineering Control System Model of Primary and Secondary Hemostasis ......................................................... 83
Chia-Hung Tsai, Ulhas P. Naik, Babatunde A. Ogunnaike 

 

(72c) Development of Kinetic Models of Metabolism for Microbial Production ...................................................................................... 84
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............................................. 85
Adam M. Feist 

 

(72e) Prediction of Gene Expression Using Goal-Directed Metabolic Models .......................................................................................... 86
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.................................................................. 87
Igor Schreiber, František Muzika, Lenka Schreiberova, Martin Kohout, Michal Pribyl 

 

(72g) Asymmetry in Signal Oscillations Contributes to Efficiency of Periodic Systems .......................................................................... 88
Seul-A Bae, Alison Acevedo, Ioannis P. Androulakis 

 

(72h) Dynamic Modeling of Molecular Motor Association with Axonal Amyloid Precursor Protein Vesicles ..................................... 90
Mano R. Maurya, Lukasz Szpankowski, Lawrence S. B. Goldstein, Shankar Subramaniam 

 

(73a) Dynamics and Coexistence in Biochemical Engineering for Applications ....................................................................................... 91
Brian H. Davison 

 

(73b) Effects of Endocrine Disrupters on Adipose Metabolism and Inflammation .................................................................................. 92
Sara Manteiga, Kyongbum Lee 

 

(73c) Cell and Tissue-Based Therapies for Insulin-Dependent Diabetes ................................................................................................... 93
Athanassios Sambanis 

 

(73d) Confessions of a Cell Culture Engineer: How Process Can Impact Protein Products ................................................................... 94
Robert Kiss 

 

(85a) Mapping Gastrointestinal Disease ........................................................................................................................................................ 95
Hedieh Saffari, Kathryn Peterson, Gerald Gleich, Leonard F. Pease 

 



(85b) Flow-Induced Segregation in Multicomponent Medical Suspensions .............................................................................................. 96
Michael D. Graham 

 

(85c) Nanolipoprotein Particles: Encapsulated or Surface-Bound for Biomedical Applications............................................................ 97
Wade Zeno, Subhash Risbud, Marjorie Longo 

 

(85d) Drug Discovery and Development in a Network of Innovation......................................................................................................... 98
Sangtae Kim 

 

(85e) Mucus Penetrating Nanoparticles: From Concept to Success in the Clinic ..................................................................................... 99
Justin Hanes 

 

(94a) Differential Effects of Acellular Embryonic Matrices on Pluripotent Stem Cell Expansion and Neural 
Differentiation .................................................................................................................................................................................................100

Yuanwei Yan, Lauren Martin, Dale Bosco, Joseph Bundy, Richard Nowakowski, Qing-Xiang Amy Sang, Yan Li 
 

(94b) A Modular GAG/Chitosan/MSC Approach to Generating Tissue Engineered Bone...................................................................101
Kevin Barrett Miles, Howard W. T. Matthew, Tristan Maerz 

 

(94c) Agent-Based Modeling of Porous Scaffold Degradation and Vascularization: Optimal Scaffold Design Based 
on Architecture and Degradation Dynamics ...............................................................................................................................................102

Hamidreza Mehdizadeh, Elif S. Bayrak, Chenlin Lu, Sami Somo, Banu Akar, Eric M. Brey, Ali Cinar 
 

(94d) Engineering Vasculogenesis to Determine the Vascular Anatomy Dependence of Circulating Tumor Cell 
Extravasation ..................................................................................................................................................................................................103

Ryan Carpenter, Yen Tran, Jungwoo Lee 
 

(622u) Self-Folding Single Cell Grippers .....................................................................................................................................................104
Beril Polat, Kate Malachowski, Qianru Jin, David H. Gracias 

 

(94f) Reconstruction of Human Respiratory Platform for in Vitro Drug Development ........................................................................111
Jen-Huang Huang, Pulak Nath, Ayesha Arefin, Jennifer Harris, Yulin Shou, Rashi Iyer 

 

(94g) Stiffness Mediated Regulation of Hepatocyte Functions ..................................................................................................................112
Vaishaali Natarajan, Eric J. Berglund, Dorothy X. Chen, Srivatsan Kidambi 

 

(119a) Advancements in the Prediction and Control of Batch High Shear Granulation and Continuous Twin Screw 
Granulation .....................................................................................................................................................................................................113

Don Clancy 
 

(119b) Model Based Approach to Control Pinacol Precipitation Risk in in Telescoped Miyaura Borylation/Suzuki 
Cross-Coupling Process .................................................................................................................................................................................151

Marimuthu Andiappan, Jeremy Merritt, Shankar Vaidyaraman 
 

(119c) Continuous Solid-Liquid Separation in Pharmaceutical Manufacturing ....................................................................................167
Johannes S. Gursch, Roland Hohl, Diana Dujmovic, Stephan Laske, Joerg Brozio, Markus Krumme, Norbert Rasenack, Johannes 
G. Khinast 

 

(119d) Model-Based Risk Mitigation Strategy for Late Stage Development of a Drug Substance Manufacturing 
Process .............................................................................................................................................................................................................168

Salvador García-Muñoz, Stanley P. Kolis 
 

(119e) Prediction of Feasible Operating Region for an Integrated Set of Unit Operations ...................................................................169
Carla Luciani, Salvador García-Muñoz, Kevin Seibert, Thomas Wilson, Eric Crick 

 

(119f) Technoeconomic Optimization for Green Continuous Pharmaceutical Manufacturing of Analgesics.....................................170
Hikaru G. Jolliffe, Dimitrios I. Gerogiorgis 

 

(123a) Enabling Simultaneous Saccharification and Fermentation in Ionic Liquid for High-Yield Conversion of 
Cellulose into a-Ketoglutaric Acid................................................................................................................................................................171

Seunghyun Ryu, Cong T. Trinh 
 

(123b) Conversion of Aromatic Compounds to Lipids By Engineered Rhodococcus Strains ...............................................................172
William R. Henson, Soo Ji Kim, Tae Seok Moon 

 

(123c) Discovery of Design Strategies for Enabling Pyrolytic Sugars Tolerance and Utilization By Escherichia coli .......................173
Tao Jin, Laura R. Jarboe 

 

(123d) Acetone-Butanol-Ethanol (ABE) Production from Fermentation of Hot-Water Extracted Hemicellulose 
Hydrolysate of Woody Biomass ....................................................................................................................................................................174

Wenjian Guan, Suan Shi, Maobing Tu, Y. Y. Lee 
 

(123e) The Role of Endogenous Xylose Metabolism in Yarrowia Lipolytica ..........................................................................................175
Gabriel Rodriguez, Murtaza Shabbir Hussain, Lauren Gambill, Mark A. Blenner 

 

(123f) Inhibitory Effect of Cellobionic Acid on Cellobiohydrolase and Cellobiose Dehydrogenase .....................................................176
Amanda Hildebrand, Zhiliang (Julia) Fan 

 

(123g) Engineering Catalytic Biofilms for Hydrolysis of Mannan Substrates ........................................................................................177
Krishnakumar Sivakumar, Bin Cao 

 

(133h) Trans-Tympanic Delivery of Antibiotics to Treat Otitis Media....................................................................................................178
Rong Yang, Daniel S. Kohane 

 

(133b) Controlled Trigger and Drug Release from a Liposomal Nanocarrier Modulated with NIR Light.........................................179
Maria O. Ogunyankin, Jeongeun Shin, Joseph A. Zasadzinski 

 

(133c) Dendrimer Based Systemic Therapies for the Treatment of Glioblastoma .................................................................................180
Fan Zhang, Panagiotis Mastorakos, Manoj K. Mishra, Antonella Mangraviti, Jinyuan Zhou, Justin Hanes, Henry Brem, Alessandro 
Olivi, Betty Tyler, Rangaramanujam Kannan 

 

(133d) Investigating the Effects of Polyethylene Glycol (PEG), and Poly-L-Lysine (PLL) Molecular Weights and 
Grafting Ratios on the Physicochemical Properties and the Transduction Efficiency of Peg-PLL/Fiberless 
Adenovirus Vectors Targeting Prostate Cancer Cells................................................................................................................................181

Momen Amer, Joshua D. Ramsey 
 



(133e) Protein Encapsulation for Delivery to Erythrocytes.......................................................................................................................182
Nicholas Flynn, Rangika Hikkaduwa Koralege, Kaustuv Sahoo, Ç. Özge Topal, Sravanthi Vupputuri, Liyi Geng, Stephen Brimijoin, 
Steven Hartson, Ashish Ranjan, Jing Pope, Carey Pope, Josh Ramsey 

 

(133f) Adsorption By Encapsulation and Controlled Release of 5-Fluorouracil on Mesoporous F300 MOF .....................................183
Alexander Samokhvalov, Farzana Rezvi, Michael McKee 

 

(133g) Free Surface Electrospinning of Microemulsions Containing Vitamin E ....................................................................................184
Juana Rodriguez, Nancy Rodriguez, Fatima Islam, Kelly Linck, Keith M. Forward 

 

(137a) Novel Hydrogel Mediated Generation of Endothelialized Islet Organoids from Hpsc Derived Pancreatic 
Progenitor Cells ..............................................................................................................................................................................................185

Joseph E. Candiello, Saik Kia Goh, Taraka Sai Pavan Grandhi, Kaushal Rege, Prashant N. Kumta, Ipsita Banerjee 
 

(137b) Nanog Restores the Impaired Extracellular Matrix Synthesis and Mechanical Strength in Senescent Stem 
Cells ..................................................................................................................................................................................................................186

Na Rong, Panagiotis Mistriotis, Xiaoyan Wang, George Tseropoulos, Stelios T. Andreadis 
 

(137c) Generation of Complex in Vitro Systems for Improved Evaluation of Nanoparticle-Induced Bioresponses ..........................200
Kristen Comfort, Emily Breitner, Saber Hussain 

 

(137d) Regenerative Engineering of the Endothelial Cell Glycocalyx Using Nanomedicine .................................................................201
Ming Cheng, Rajiv Kumar, Srinivas Sridhar, Thomas J. Webster, Eno Essien Ebong 

 

(137e) Serotonin Control of the Activated and Osteoblastic Phenotypes of Valvular Interstitial Cells ...............................................202
Xinmei Wang, Mir Ali, Carla M. R. Lacerda 

 

(137f) Cancer Cell Migration Decisions in Engineered Environments ....................................................................................................203
Ian Schneider, Juan Wang, Jacob Nuhn, Laura Lara Rodriguez 

 

(137g) Matrix Stiffness and Interstitial Flow Regulate Breast Cancer Malignancy in a Tumor-Microenvironment-
on-a-Chip (TMOC) System ...........................................................................................................................................................................204

Nicholas E. Clay, Kyeonggon Shin, Bumsoo Han, Hyun Joon Kong 
 

(143a) Antibiotic Biosynthesis .......................................................................................................................................................................205
Chaitan Khosla 

 

(143b) Engineering Static and Dynamic Control of Malonyl-CoA Derived Chemicals in E.coli ..........................................................206
Mattheos A. G. Koffas 

 

(143c) Measuring Metabolism of Individual Cell Populations in Mixed Microbial Cultures................................................................207
Maciek R. Antoniewicz 

 

(143d) Tools for Engineering Non-Growth Metabolism ............................................................................................................................208
Jennifer Greene, William Bothfeld, Karthik Seker, Michael Brotz, Linda J. Broadbelt, Keith E. J. Tyo 

 

(143e) From Metabolic Engineering to Metabolomics and Back ..............................................................................................................209
Mark P. Styczynski 

 

(143f) Making Escherichia coli Grow on Methanol....................................................................................................................................210
Eleftherios T. Papoutsakis, William B. Whitaker, Nicholas R. Sandoval, Robert K. Bennett, Vasiliki Falara, Jacqueline Gonzalez, 
Maciek R. Antoniewicz 

 

(157a) Phenotypic and Gene Expression Variability Underlies Adaptive Resistance in Heterogeneous Bacterial 
Populations ......................................................................................................................................................................................................211

Keesha Erickson, Peter Otoupal, Anushree Chatterjee 
 

(157b) Understanding the Poplar Microbiome Structure in Response to Host Stress ...........................................................................212
Collin M. Timm, Alyssa Carrell, Dale A. Pelletier, David Weston 

 

(157c) Understanding Candida Albicans and Candida Glabrata Mixed Species Biofilm Growth and Co-Culture ...........................213
Michelle Olson, Angela Yueqi Shen, Arul Jayaraman, Katy Kao 

 

(157d) Engineering Multicellular Motility-Based Biosensors Systems.....................................................................................................214
Jayamary Divya Ravichandar, Cynthia H. Collins, Adam Bower, A. Agung Julius 

 

(157e) Improving the Residence Time of Probiotics in the Gut through Functional Metagenomics ....................................................215
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 ............................................................................................................................................................................216

Jessica Yu, Neda Bagheri 
 

(157g) Mathematical Modeling of Podocytes in Diabetic Kidney Disease ...............................................................................................217
Michele A. Higgins, Minu Pilvankar, Ashlee N. Ford Versypt 

 

(171a) In Vitro Evaluation of Calcium Peroxide Release from Composite Poly(lactic-co-glycolic acid) Microsphere 
Scaffolds...........................................................................................................................................................................................................218

Ornella Tempo 
 

(171b) Local Delivery of rhBMP-2 from a Compression-Resistant Graft in a Canine Lateral Ridge Augmentation 
Model ...............................................................................................................................................................................................................228

Anne D. Talley, Kerem N. Kalpakci, Katarzyna Zienkiewicz, David L. Cochran, Scott A. Guelcher 
 

(171c) Nerve Regeneration Using Nerve Growth Factor and Lysophosphatidylcholine........................................................................229
Ryan Wood, Matthew Landeen, Mitchel Faulkner, Scott Steffensen, Alonzo D. Cook 

 

(171d) Rational and Combinatorial Analysis of 3D Biomaterials for Optimized Responses of Neural and Non-
Neural Cells for Neural Tissue Engineering ................................................................................................................................................235

Sriram Ramamoorthy, Christopher Bertucci, Deanna M. Thompson, Pankaj Karande 
 

(171e) Recellularization of Whole Decellularized Porcine Hearts with Human Cardiac Fibroblasts and Endothelial 
Cells ..................................................................................................................................................................................................................236

Nima Momtahan, Beverly L. Roeder, Alonzo D. Cook 
 

(171f) Recellularization of Whole Porcine Kidneys with Human Epithelial and Endothelial Cells .....................................................237
Nafiseh Poornejad, Evan M. Buckmiller, Jaron J. Lundwall, Ho Hin Ma, Beverly L. Roeder, Alonzo D. Cook 

 



(171g) Three-Dimensional Rapid Prototyping of Vascular Substitutes for Medical Applications .......................................................238
Connor Dodge 

 

(171h) Kinetic Characterization of Proliferation and Dedifferentiation of Müller Cells .......................................................................239
Alonzo D. Cook 

 

(175a) Controlled Release from Polyelectrolyte Complex Drug Carriers................................................................................................240
Eric Brink 

 

(175b) 3D Printed Microfluidic Device for Dynamic Investigation of the Blood Brain Barrier............................................................241
Hathija Noor 

 

(175c) Self-Assembly Simulations of Polymer Functionalized Virus Capsids .........................................................................................242
Sarah Libring 

 

(175d) Investigation of the Interaction Between a Novel Drug Delivery System and an Epithelial Cell Layer...................................243
Rachel Davis 

 

(175e) Quantitative Analysis of Fundus Images for Grading of Vitreous Haze ......................................................................................244
Tia Arvaneh 

 

(175f) Developing a Strategy for Constructing Modular Biosensors ........................................................................................................245
Neil C. Dalvie 

 

(175h) Immunomodulatory Amphiphilic Polyanhydride Microparticles for Peripheral Nerve Regeneration ...................................263
Eli Reiser 

 

(759a) A Case Study of Data Analytics for the Manufacturing of a Monoclonal Antibody...................................................................264
Kristen Severson, Jeremy G. Vanantwerp, Venkatesh Natarajan, Chris Antoniou, Jörg Thömmes, Richard D. Braatz 

 

(759b) Application of a Closed-Loop Analysis Approach to Achieve Process Robustness of a 25,000L Mammalian 
Cell Culture Process .......................................................................................................................................................................................265

Simpson Gregoire, Joseph Shiminsky, Cheng Wenren, Daniel Maskas, Danielle Harrison, Eric Garr, Jeffrey Savard 
 

(759c) Clone and Media Selection in Mab Biosimilar Process Development...........................................................................................266
Michael Sokolov, Jonathan Ritscher, Miroslav Soos, Nicola Mackinnon, Arnaud Perilleux, Matthieu Stettler, Hervé Broly, Massimo 
Morbidelli, Alessandro Butté 

 

(759d) Efficient Experiment Design and Model Generation to Assist Process Decision Making ..........................................................267
Brendan C. Mack, Benjamin Cohen, Richard Fox, Scott Jones, David A. Conlon 

 

(759e) Determination of Reaction Profiles Using Online FTIR Spectroscopy Coupled with Kinetics Model-Based 
Multivariate Curve Resolution .....................................................................................................................................................................268

Zhihao Lin 
 

(759f) Application of Multivariate Latent Variable Methods to Drug Product Development ..............................................................269
Salvador García-Muñoz, Zhenqi Shi 

 

(759g) Improving Yield of Drug Product Manufacturing with Hybrid Approach .................................................................................270
Lukas Eberle, Hirokazu Sugiyama, Stavros Papadokonstantakis, Andreas Graser, Rainer Schmidt, Konrad Hungerbuehler 

 

(183a) Benefits of Quality By Design (QbD) for Consistent Product Quality..........................................................................................271
Jennifer Maguire 

 

(183b) Predicting Roller Compaction Process Capability .........................................................................................................................272
Jacob Albrecht, Vishwas Nesarikar, Jose Tabora, Jennifer Walsh, G. Scott Jones, John R. Crison, Ronald Behling 

 

(183c) Impact of API Properties and Excipient Source on the Process and Performance of a Typical High Shear 
Wet Granulation Formulation ......................................................................................................................................................................273

Junshu Zhao, Preetanshu Pandey, Shasad Sharif, Sherif Badawy, Dilbir Bindra, Arturo Marin 
 

(183d) Implementation of Advanced Multilayer Plant-Wide Control Architecture into a Direct Compaction 
Continuous Pharmaceutical Manufacturing Process .................................................................................................................................274

Ravendra Singh, Fernando J. Muzzio, Marianthi Ierapetritou, Rohit Ramachandran 
 

(183e) Systematic Framework for the Design and Analysis of Control Systems for Continuous Pharmaceutical 
Manufacturing ................................................................................................................................................................................................275

Mariana Moreno, Gintaras V. Reklaitis, Zoltan K. Nagy 
 

(183f) An Optimization Framework to Combine Design Space Maximization with Design of Experiments ......................................276
Qi Chen, Remigijus Paulavicius, Salvador García-Muñoz, Claire S. Adjiman 

 

(183g) Control Strategy for Manufacturing of Dry Powder Inhalation Capsules: A Regulatory Perspective ....................................277
Zhigang Sun 

 

(193a) Remote Manipulation with Microlablets and Control of Enzymatic Reaction ...........................................................................278
Ales Zadrazil, Viktorie Cermochova, Martin Ullrich, Jaroslav Hanus, Frantisek Stepanek, John McCaskill 

 

(193b) Enzyme Immobilization By Polydimethylsiloxane Stamping for Glucose Sensor Fabrication .................................................279
Bo Wang, Bonhye Koo, Harold G. Monbouquette 

 

(193c) Using the Personal Glucose Meter to Quantify a Wide Range of Targets....................................................................................280
Tian Lan, Yu Xiang, Yi Lu 

 

(193d) Sequence-Specific Nucleic Acid Detection Based on Blockade of a Nanopore in a Thin Glass Membrane .............................282
Allison M. Yorita, Bonhye Koo, Leyla Esfandiari, Jacob Schmidt, Harold G. Monbouquette 

 

(193e) Quantitative Analysis of Multivalent Protein Binding Using a Novel Combinatorial Lipid Array ..........................................283
Nolan Worstell 

 

(193f) Real-Time Detection of Lipid Bilayer Assembly and Detergent-Initiated Solubilization ...........................................................284
Victoria Sun, Andrea M. Armani 

 

(193g) Biosensing Mechanism of Floating Gate Transistors Utilizing Electrolyte Dielectrics...............................................................285
Scott White, Kevin D. Dorfman, C. Daniel Frisbie 

 

(193h) Electrochemical Piezoelectric Cantilever Sensors: Vibration-Induced Release from Biosensor Surface ................................286
Ruben Rosario, Raj Mutharasan 

 

(194a) New Ligands Designed for Improving Antibody Purification with Mixed-Mode Chromatography ........................................287
Dong-Qiang Lin, Shan-Jing Yao, Qi-Lei Zhang, Hong-Fei Tong, Rong-Zhu Wang 

 



(194b) Antibody Purification Via an Affinity Membrane Chromatography Method Utilizing Nucleotide Binding 
Site Targeting Small Molecule ......................................................................................................................................................................288

Nur Mustafaoglu, Peter Deak, Tanyel Kiziltepe, Basar Bilgicer 
 

(194c) Integrated Processes for High Yield Protein Pegylation ................................................................................................................289
David Pfister, Massimo Morbidelli 

 

(194d) A Split Intein-Based Self-Cleaving Tag for Recombinant Protein Purification in a Mammalian Cell 
Expression System ..........................................................................................................................................................................................290

Tzu-Chiang Han, David W. Wood 
 

(194e) Protein Recovery from Potato Processing Wastewater: Pre-Treatment and Fouling Minimization........................................291
Shirin Dabestani, Jayashree Arcot, Vicki Chen 

 

(194f) Single Use Centrifuge "Unifuge in Bioseparations"........................................................................................................................292
David R. Richardson 

 

(194g) Effect of Ionic Conditions on the Purification of Plasmid DNA Using Ultrafiltration Membranes..........................................303
Ying Li, Andrew L. Zydney 

 

(211a) The State of Flux: Stability As a Criterion for Model Building and Prediction..........................................................................304
Matthew Theisen, Jimmy G Lafontaine Rivera, James C. Liao 

 

(211b) Integration of Metabolic Pathways to Develop Optimal Yeast Strains for Producing Biofuels and Chemicals .....................305
Yong-Su Jin 

 

(211c) Metabolic Engineering through Evolution.......................................................................................................................................306
Hal Alper 

 

(211d) Application of 13C Flux Analysis to Identify Molecular Disease Mechanisms: From Cells to Whole Animals......................307
Jamey D. Young 

 

(211e) Metabolic Engineering of Complex Plant Processes in Bacteria ...................................................................................................308
Ajikumar Parayil 

 

(211f) Integrated Regulation of Amino Acid and Fatty Acid Metabolism ...............................................................................................309
Christian M. Metallo 

 

(217a) Genome-Scale Modeling of the Core Proteome of Metabolism and Expression, and Its Transcriptional 
Regulation........................................................................................................................................................................................................310

Laurence Yang, Bernhard O. Palsson 
 

(217b) Investigation of the Antibiotics-Triggered Perturbation in the Metabolism of Pseudomonas Aeruginosa Via 
a Metabolic Modeling Approach ..................................................................................................................................................................311

Zhaobin Xu, Nicholas Ribaudo, Zuyi (Jacky) Huang 
 

(217c) A Modular Computational Framework for Multi-Scale Simulation of Chemotaxis in Complex 
Environments ..................................................................................................................................................................................................312

Payman Tohidifar, Yuki Kimura, Christopher V. Rao 
 

(217d) Spatial Patterns of Growth and Inhibition in Spreading Infections of Vesicular Stomatitis Virus ..........................................313
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 ..........................................................................................................................................................................................................314

Mohammad-Kasim Fassia, Neda Bagheri 
 

(217f) Coarse-Graining of Heterogeneous Neural Dynamics ....................................................................................................................315
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 ............................................................................................................................................................................316

Michal Pribyl, Vladislav Nevoral, Igor Schreiber 
 

(217h) Transient Dynamics of a Four State Actomyosin Model of Muscle Contraction........................................................................317
Richard L. Long Jr. 

 

(222a) Development of a Novel Method for Investigation of Polymer/siRNA Intracellular Trafficking .............................................318
Mihael Lazebnik, Daniel Pack 

 

(222b) Engineering Extracellular Vesicles As Therapeutic Delivery Vehicles ........................................................................................319
Michelle E. Hung, Joshua N. Leonard 

 

(222c) AAV Ancestral Reconstruction Library Enables Selection of Broadly Infectious Viral Variants ............................................320
Jorge Santiago-Ortiz, David Ojala, Oscar Westesson, John Weinstein, Sophie Wong, Andrew Steinsapir, Sanjay Kumar, Ian 
Holmes, David V. Schaffer 

 

(222d) A Modular, Antibody Conjugate Dual-Delivery Strategy for Enhancing Endosomal Escape of Delivered 
siRNA ...............................................................................................................................................................................................................321

Dana Thornlow 
 

(222e) Hybrid Liposomal Polymeric Nanoparticle Delivery of Combination Chemo-, Immuno- and RNAi Therapy 
for Triple Negative Breast Cancer................................................................................................................................................................322

Cody Scandore, Rahul Jadia, Fulya Ekiz-Kanik, Christopher Tsiros, Prakash Rai 
 

(222f) Using Nucleic Acid Aptamers to Modulate the Specificity, Binding, and Quantity of Drug to Create a 
Personalized Treatment Approach Towards Small Cell Lung Carcinoma .............................................................................................323

Ricky Whitener, Katherine Windham, Jacek Wower, Mark Byrne 
 

(222g) Zein As a Natural Material for the Controlled Delivery of Non-Viral Gene Delivery Vectors: Zein Films and 
Nanoparticle Coatings....................................................................................................................................................................................324

Eric Farris, Jessica Taylor, Christopher Davidson, Angela K. Pannier 
 

(228a) IQ Consortium Enabling Technologies for Pharma .......................................................................................................................325
Jean W. Tom, Srinivas Tummala, Margaret Faul 

 

(228b) Precompetitive Collaboration for Pharmaceutical Crystallization Processing ...........................................................................326
Aaron Cote 

 



(228c) Allotrope Foundation: Collaborating to Deliver an Innovative Framework for Laboratory Data Based on 
Open Standards ..............................................................................................................................................................................................327

James M. Vergis 
 

(228d) GSK Design Space Verification Lab Pilot Project ..........................................................................................................................340
Robert E. Yule 

 

(228e) Challenges for Academic and Industrial Partners in Major Research Collaborations - A Case Study ...................................348
Brian Glennon 

 

(228f) Erc-Sops - a Pre-Competitive Model for Strategically-Driven Research and Technology Development and 
Commercialization .........................................................................................................................................................................................349

Fernando J. Muzzio, M. Sebastian Escotet-Espinoza, Zilong Wang, Marianthi Ierapetritou 
 

(228g) The Role of NCATS, SBIR to Support Precompetitive Collaboration .........................................................................................350
Asaf Alimardanov 

 

(232a) Alginate Capsule Composition Influences the Pancreatic Differentiation of Human Embryonic Stem Cells .........................365
Thomas Richardson, Sierra Barner, Joseph E. Candiello, Prashant N. Kumta, Ipsita Banerjee 

 

(232b) 3D Biomaterial Platforms for the Generation of hESC Derived Dopaminergic Neurons..........................................................366
Maroof M. Adil, D. V. Schaffer 

 

(232c) Linking Human Pluripotent Stem Cell Cycle Regulation and Culture Density during Expansion and 
Differentation ..................................................................................................................................................................................................367

Yongjia Fan, Mahboubeh R. Rostami, Jincheng Wu, Emmanuel S. Tzanakakis 
 

(232d) Exploring the Myelinogenic Potential of Human Keratinocytes Derived Neural Crest Cells: Implications for 
Demyelinating Diseases ..................................................................................................................................................................................368

Vivek K. Bajpai, Xiaoyan Wang, Ryan Zeiger, Stelios Andreadis 
 

(232e) Implantable Microenvironments for Stem Cell and Cancer Research.........................................................................................370
Ryan Carpenter, Yen Tran, Jungwoo Lee 

 

(232f) Metabolic Reprogramming During Three-Dimensional Culture of Human Mesenchymal Stem Cell Enables 
Stem Cell Phenotypic Enhancement.............................................................................................................................................................371

Yijun Liu, Teng Ma 
 

(232g) Adult Human Mesenchymal Stem Cell Differentiation at the Population and Single-Cell Levels Under 
Alternating Electric Current .........................................................................................................................................................................372

Marissa E. Wechsler, Brian P. Hermann, Rena Bizios 
 

(267a) Development and Scale up of a Continuous Flow Reaction for API Intermediate Manufacture..............................................373
Jonathan P. McMullen, Christopher H. Marton, Benjamin Sherry 

 

(267b) Development and Implementation of Flow Chemistry for a Curtius Rearrangement ...............................................................374
Timothy Curran 

 

(267c) Development and Scale-up of Acrylamide Formation Using an Impinging Jet...........................................................................375
Daniel D. Caspi, Benoit Cardinal-David, Alexander D. Huters 

 

(267d) Robust Parallelization of Triphasic Micro/Millireactors for Sustainable Pharmaceutical Manufacturing ............................376
Swee Kun Yap, Wai Kuan Wong, Nicholas Xiang Yang Ng, Ning Yan, Saif A. Khan 

 

(267e) Multi-Step Continuous GMP Production of a Highly Potent Compound ....................................................................................377
Jennifer M. Groh, Kevin P. Cole, Bradley M. Campbell, Martin D. Johnson, Neil Kallman, David Mitchell, Christopher S. Polster 

 

(267f) Continuous Processing: Application to Process Design and Material Supply..............................................................................378
Jessica Whelan, Mark Barrett, Brian Glennon 

 

(269a) Engineering of a Peptide Probe for Beta-Amyloid Aggregates .....................................................................................................379
Edwin Aoraha, Jason Candreva, Jin Ryoun Kim 

 

(269b) A Versatile Solid Binding Peptide to Control Protein-Inorganic Interactions............................................................................380
Brandon Coyle, Brian Swift, Wenlan Yang, François Baneyx 

 

(269c) Photo-Induced Formation of Vesicles in-Situ ..................................................................................................................................381
Danielle Konetski, Christopher Bowman 

 

(269d) An Integrated Fabrication-Conjugation Approach for Biopolymeric-Synthetic Hybrid Polymeric 
Microspheres and Improved Protein Conjugation Capacity and Kinetics Via Robust Micromolding and 
Bioorthogonal Click Reactions......................................................................................................................................................................382

Sukwon Jung, Hyunmin Yi 
 

(269e) Gating Protocell Permeability to RNA .............................................................................................................................................383
Neha Kamat, Jack Szostak 

 

(269f) Astaxanthin Encapsulation By Mpeg-PCL Self-Assembled Polymeric Micelle ...........................................................................384
Ching-An Peng, Jun Zhang 

 

(269g) A Ratiometric Sensor Using Single Chirality Near-Infrared Fluorescent Carbon Nanotubes: Application to 
in Vivo Monitoring .........................................................................................................................................................................................385

Markita Landry, Juan Pablo Giraldo, Seonyeong Kwak, Rishabh Jain, Min Hao Wong, Nicole Iverson, Micha Ben-Naim, Michael 
S. Strano 

 

(271a) Discovery of Novel Strong Yeast Promoters for Refactoring Fungal Natural Product Gene Clusters ....................................386
Jonathan Ning, Huimin Zhao 

 

(271b) Gene-Centric Discovery of a Novel Coumarin Biosynthetic Pathway in Higher Plants ............................................................387
Jakub Rajniak, Evelyn Chang, Elizabeth Sattely 

 

(271c) Enabling Selection in Directed Evolution of Enzymes Via Cellular Engineering .......................................................................388
Neda Hassanpour, Ehsan Ullah, Mona Yousofshahi, Nikhil U. Nair, Soha Hassoun 

 

(271d) Cheminformatic Elucidation of Enzymatic Substrate Promiscuity..............................................................................................389
Dante Pertusi, Matthew Moura, Keith E. J. Tyo 

 

(271e) High Throughput Screening Assay for Alcohol Acetyl/Acyltransferase ......................................................................................390
Jyun-Liang Lin, Jie Zhu, Ian Wheeldon 

 



(271f) Crystallograhic Investigation of Imidazolium Ionic Liquid Effects on Enzyme Structure and Inactivation ...........................391
Erik Nordwald, Joseph Plaks, Jared Snell, Marcelo Sousa, Joel L. Kaar 

 

(271g) Engineering Bacterial Microcompartments for Use As Biosynthetic Nanoreactors...................................................................392
Christopher Jakobson, Edward Kim, Marilyn F. Slininger, Danielle Tullman-Ercek 

 

(272a) Sequence-Specific Antisense Inhibitors of Antibiotic Resistance and Mechanism of Adaptive Resistance .............................393
Colleen Courtney, Anushree Chatterjee 

 

(272b) Rapid, High-Throughput Screening of Proteins with Non-Canonical Residues Using Cell-Free Protein 
Synthesis ..........................................................................................................................................................................................................394

Song-Min Schinn, Steven K. Stanley, Ashtyn Groesbeck, Kristen M. Wilding, Jeffrey C. Wu, Bradley C. Bundy 
 

(272c) Methods and Application of Ligand Charge Engineering Towards Improved Tumor Detection.............................................395
Brett Case, Benjamin J. Hackel, Nicole Olson 

 

(272d) Thiazoline Ring Formation in an Engineered Intein Serves As a Splicing Switch .....................................................................396
C. Seth Pearson, Dan Fabris, Hongmin Li, Georges Belfort, Marlene Belfort 

 

(272e) Constructing, Evaluating, and Screening Bioconjugates on the Yeast Surface ...........................................................................397
James A. Van Deventer, Doris N. Le, Jessie Zhao, Ryan L. Kelly, Xin Ge 

 

(272f) Rapid Uptake of Fluorescent Peptides into Intact Mammalian Cells Using a b-Hairpin Sequence Motif ...............................398
Nora Safabakhsh, Gavin Pappas, Adam Melvin 

 

(273a) Quantum Molecular-Sequencing (QM-Seq): Single Molecule DNA and RNA Sequencing ......................................................399
Josep Casamada Ribot, Anushree Chatterjee, Prashant Nagpal 

 

(273b) Spatiotemporal Modeling of Laser Tissue Welding of Plasmonic Nanoparticles .......................................................................400
Russell Urie, Kaushal Rege, Michael Jaffe, Jeffrey J. Heys, Tanner Flake 

 

(273c) Nano-Endoscope for Light Manipulation in Single Cells ...............................................................................................................401
Surya Cheemalapati, John Winskas, Hao Wang, Karthik Konnaiyan, Arseny Zhdanov, Anna Pyayt 

 

(273d) Nano-Photosensitizers for Photochemical Sensitization of Pancreatic Cancer to Chemotherapy ............................................402
Huang Chiao Huang, Srivalleesha Mallidi, Imran Rizvi, Joyce Liu, Tayyaba Hasan 

 

(273e) Photodynamic Therapy of Melanoma By Engineered Titanium Dioxide Nanoparticles ...........................................................403
Sriram Ramamoorthy, Rahul Sujanani, Donald M. Cropek, Tijana Rajh, Pankaj Karande 

 

(273f) Characterization of New Classes of Bright and Photostable Fluorescent Nanoconjugates for Biological 
Imaging ............................................................................................................................................................................................................404

Daniel Reilly, Sunghoon Kim, John A Katzenellenbogen, Charles M. Schroeder 
 

(273g) Dispersion of Anti-TB Drugs with Magnetite Nanoparticles to Overcome Mycobacterial Drug Resistance...........................405
Priyanka Padwal, Rajdip Bandyopadhyaya, Sarika Mehra 

 

(275a) Nanosensors-Encapsulated Microcapsule for Glucose Sensing.....................................................................................................406
Xi Xie, Weixia Zhang, Alireza Abbaspourrad, David A. Weitz, Daniel Anderson 

 

(275b) Protein Efflux Mapping in Single Living Cells with Synthetic Optical Nanosensors .................................................................407
Markita Landry, Hiroki Ando, Allen Chen, Vishal Kottadiel, Timothy K. Lu, Michael S. Strano 

 

(275c) Advances in SERS Based Point of Care Diagnostic Assays ...........................................................................................................408
Yina Li, Patrick A. Johnson 

 

(275d) Functionalization of Nanostructured ZnO Surfaces with Selective Linker Molecules Towards Biomolecule 
Detection ..........................................................................................................................................................................................................409

Nandhinee Radha Shanmugam, Shajee Chaudhry, Sriram Muthukumar, Shalini Prasad 
 

(275e) Using Phage and Phage Genomes for Generating Highly Amplified Signals for Protein Sensing ............................................410
Michael Brasino, Jennifer Cha 

 

(275f) Multiplexed Biomarker Detection Using Phase Change Nanoparticles ........................................................................................411
Ming Su 

 

(275g) Selective Vaporization of Superheated Nanodroplets for Rapid, Sensitive Acoustic Biosensing ..............................................412
Andrew P. Goodwin 

 

(295a) Preparation of Enteric Capsules Using a Fugitive Salt ..................................................................................................................413
Jin Zhao, Roland Adden, Robert Schmitt, Wes Spaulding, Uma Shrestha, Debora Holbrook, Josh Imperial, Shrikant Khot 

 

(295b) High-Throughput Polymer Screening for Oral Drug Delivery: From Discovery to Design ......................................................416
Jeffrey M. Ting, Swapnil Tale, Lakmini Widanapathirana, Zachary P. Tolstyka, Seamus D. Jones, Steven Guillaudeu, Li Guo, 
Frank S. Bates, Theresa M. Reineke 

 

(295c) Improving Drug Delivery By Employing Terahertz Technologies to Monitor Manufacturing Processes ...............................417
Richard McKay, Xiao Hua Zhou 

 

(295d) Hot Melt Coating with Lipid Excipients for User-Friendly Solid Oral Dosage Forms ..............................................................418
Diogo Lopes, Karin Becker, Detlev Haack, Michael Stehr, Andreas Zimmer, Sharareh Salar-Behzadi 

 

(295e) Evaluation of Static or Dynamic Curing Process for Improved Controlled Release, Dry Powder Coatings of 
Ethylcellulose Using a Rotor Coater ............................................................................................................................................................419

Shawn Engels, Cody A. Schoener, Uma Shrestha, Brian Jensen, Kody Bellach 
 

(295f) Gluing Pills: A Novel Approach for Processing of Multi-Layer Tablets ......................................................................................421
Sharareh Salar-Behzadi, Sandra Stranzinger, Josef Lingitz, Stephan Sacher, Johannes G. Khinast 

 

(309a) An Engineering Approach to Discover Novel Antivirulence Strategies .......................................................................................422
Mark P. Brynildsen 

 

(309b) Communication and Collaboration in Synthetic Microbial Communities ..................................................................................423
Cynthia H. Collins 

 

(309c) Systematic Mining of Noncoding RNAs for Regulating Complex Phenotypes ............................................................................424
Lydia Contreras 

 

(309d) The Vision of a Sustainable Bioeconomy in an Era of $50 Oil ......................................................................................................425
Gregory Stephanopoulos 

 



(311a) Challenge and Promise of Extracellular Nanovesicles in Early Detection and Treatment of Cancer and 
Other Systemic Diseases ................................................................................................................................................................................426

Mikhail Skliar, Philip Bernard 
 

(311b) Contributions Chemical Engineers Can Make to Therapeutic Delivery to the Lungs...............................................................427
Robert Prud'Homme 

 

(311c) Separation of Bacteria from Blood Components.............................................................................................................................428
William G. Pitt, Mahsa Alizadeh, Ghaleb A. Husseini 

 

(311d) Engineering of Articular Cartilage: Challenges and Prospects ....................................................................................................429
Nehal I. Abu-Lail, Chrystal Quisenberry, Arshan Nazempour, Bernard Van Wie 

 

(311e) 15 Years of Chemical Engineering Advances in Medicine .............................................................................................................430
Thomas Webster 

 

(311f) Detection of Mycobacterium Tuberculosis Volatile Biomarkers Using a Titanium Dioxide Nanotube Based 
Sensing Platform.............................................................................................................................................................................................431

Swomitra Mohanty, Manoranjan Misra, Younghwan Kim 
 

(328a) Continuous Plug-Flow Crystallization with Anti-Fouling Control ...............................................................................................432
Andy Koswara, Zoltan K. Nagy 

 

(328b) Mechanistic Details and Process Implications of Azide Mediated Conversion Route of Carboxylic Acid to 
Isocyanate ........................................................................................................................................................................................................433

Anuj A. Verma, Herbert Ogutu, Yuanyuan Li, Ann M. Czyzewski, Su Yu, Xiu C. Wang 
 

(328c) Validation of a New Product Introduction Involving Continuous Unit Operations in a Batch/Continuous 
Hybrid Process ................................................................................................................................................................................................434

Ashley Humenik 
 

(328d) The Development of an Integrated Control Strategy for a Continuous Primary Pharmaceutical Process .............................442
Hannah Robinson 

 

(328e) Development & Application of Continuous Crystallization in an Integrated Continuous Pharmaceutical 
Pilot Plant ........................................................................................................................................................................................................453

Haitao Zhang 
 

(328f) Comparison of Continuous and Discontinuous Anti-Solvent Addition for a Model Multi-Component 
Pharmaceutical Crystallization System: An Integrated Real-Time Process Monitoring and Modeling Approach ...........................454

Huiquan Wu 
 

(328g) Process Modeling and Simulation for Continuous Pharmaceutical Manufacturing of Diphenhydramine .............................464
Samir Diab, Dimitrios I. Gerogiorgis 

 

(330a) Enzymatic Assembly for Increased Methanol Utilization..............................................................................................................466
J. Vincent Price, Long Chen, Wilfred Chen 

 

(330b) New Enzymes for the Hybrid Enzymatic and Organic Electrocatalytic Cascade for the Complete Oxidation 
of Glycerol .......................................................................................................................................................................................................467

Sofiene Abdellaoui, David Hickey, Matthew Sigman, Shelley D. Minteer 
 

(330c) Biocatalytic Carboxylation of Furans for the Production of 2,5-Furandicarboxylic Acid .........................................................468
Harrison B. Rose, Andreas Bommarius 

 

(330d) Innovative Reactor Design and Execution Towards Development of a Biocatalytic Route for a Drug 
Substance Intermediate .................................................................................................................................................................................469

Shane T. Grosser, Birgit Kosjek, Amanda Makarewicz, Gregory Keil 
 

(330e) Drivers of P450 Selectivity in the Taxol Biosynthetic Pathway .....................................................................................................470
Steven Edgar, Kang Zhou, Kangjian Qiao, Greg Stephanopoulos 

 

(330f) Elucidation of Six New Enzymes That Complete the Biosynthetic Pathway to the Etoposide Aglycone in 
Mayapple .........................................................................................................................................................................................................471

Warren Lau, Elizabeth Sattely 
 

(330g) Recombinant Expression of Thermostable Endo-Arabinase in Vitro and in Planta for Generating 
Functional Oligosaccharides from Plant Cell Wall for Colon-Specific Health Benefits ........................................................................472

Ningning Zhang, Christopher Elms, Brett Savary, Jianfeng Xu 
 

(333a) Improved Biocompatiblity with Novel Biomaterials ......................................................................................................................473
Jing Yang, Lei Zhang 

 

(333b) Drug Delivery Particles Made from Zwitterionic Polymer Micelles ............................................................................................474
Zhiqiang Cao 

 

(333c) Influence of Composition and Reaction Conditions on the Static and Dynamic Properties of Biodegradable 
Poly(Curcumin Beta Amino Ester) Networks .............................................................................................................................................475

Vinod S. Patil, Douglass S. Kalika, Thomas Dziubla 
 

(333d) Encapsulation of Single ß Cells in Microgels Via Integrated Microfluidic Flow Focusing and 
Photopolymerization ......................................................................................................................................................................................476

Bingzhao Xia, John Oakey 
 

(333e) Agent-Based Simulation of Vascularized Bone Formation in Degradable Scaffolds ..................................................................477
Elif S. Bayrak, Banu Akar, Chenlin Lu, Sami Somo, Hamidreza Mehdizadeh, Eric M. Brey, Ali Cinar 

 

(333f) Substrate Modulus and Pore Size of 3D Scaffolds Fabricated By Templated Fused Deposition Modeling 
Regulate Osteogenic Differentiation.............................................................................................................................................................478

Ruijing Guo, Sichang Lu, Jonathan Page, Alyssa Merkel, S. A. Guelcher, Julie A. Sterling 
 

(333g) Preparation of Tissue Plasminogen Activator Loaded Microbubbles for Potential Application in Ischemic 
Stroke Treatment............................................................................................................................................................................................479

Wei-Cheng Yan, Dawn Tan, Ka Tsun Pun, Yen Wah Tong, Vijay Kumar Sharma, Chi-Hwa Wang 
 

(334a) A Wearable Integrated Sensor Array for Perspiration Analysis ..................................................................................................480
Wei Gao, Sam Emaminejad, Hnin Y. Y. Nyein, Ali Javey 

 



(78h) Curved and Self-Folded Polymer-Graphene Sensors.......................................................................................................................481
Tao Deng, Changkyu Yoon, Zewen Liu, David H. Gracias 

 

(334b) Paper-Based Home Biosensor for Detecting Phenylalanine from a Sample of Whole Blood ....................................................482
Robert Robinson, Elain Fu 

 

(334c) Novel Electrical Impedance System for Rapid Detection of Mycobacteria..................................................................................483
Roli Kargupta, Sachidevi Puttaswamy, Aiden J. Lee, Timothy E. Butler, Zhongyu Li, Shramik Sengupta 

 

(334d) The Development of a New Differential Pressure Flow Meter for Bidirectional Measurement of Human 
Breath Flow .....................................................................................................................................................................................................484

Devon Bridgeman, Erica Forzani 
 

(334e) Controlled ZnO Nanostructures Alignment and Electrode Spacing – An Approach Towards Multiplexed 
Biomarker Detection ......................................................................................................................................................................................495

Nandhinee Radha Shanmugam, Sriram Muthukumar, Shalini Prasad 
 

(334f) Developing Low-Cost Nanowire Sensors Based on a Seed-Mediated Solution Process ..............................................................496
Pedram Jahanian, Xuecheng Yu, Guangzhao Mao 

 

(335a) Dynamic Biochemical Tissue Analysis of P-Selectin Ligands Expressed By Colon Cancer ......................................................497
Eric W. Martin, Douglas J. Goetz, Ramiro Malgor, Monica M. Burdick 

 

(335b) Simple and Robust Antibody Fragment Immobilization for Detection of Antigens...................................................................498
Svetlana P. Ikonomova, Ziming He, Amy J. Karlsson 

 

(335c) Oriented Fab Fragment Immobilization By Site-Specific Biotinylation at the Nucleotide Binding Site for 
Enhanced Ebola Detection.............................................................................................................................................................................499

Nur Mustafaoglu, Nathan J. Alves, Jun Huang, Tanyel Kiziltepe, Basar Bilgicer 
 

(335e) Automated Screening of C. Elegans Lipid Droplet Phenotypes Using Microfluidics and Granulometry ................................500
María Elena Casas, Ho Yi Mak, Hang Lu 

 

(335f) Quantum Molecular-Sequencing (QM-Seq): Nanoelectronic Single Molecule DNA/RNA Sequencing and 
Epigenetics.......................................................................................................................................................................................................501

Josep Casamada Ribot, Anushree Chatterjee, Prashant Nagpal 
 

(335g) Engineer a Protein-Based Sensor for Quantifying Histone Epigenetic Modifications ...............................................................502
Oscar F. Sanchez, Drew M. Williamson, Chongli Yuan 

 

(339a) Cytoplasmic Microrheology from Particle Trajectory Analysis in Motile Cells .........................................................................503
Elena F. Koslover, Caleb K. Chan, Rikki M. Garner, Julie A. Theriot 

 

(339c) High-Throughput Linear Optical Stretcher for Mechanical Characterization of Blood Cells..................................................504
Kevin B. Roth, Keith B. Neeves, Jeff Squier, David W. M. Marr 

 

(339d) The Role of a-Catenin in Cadherin-Mediated Mechanical Signaling in Human Embryonic Stem Cells.................................505
Eva Yi-Hsuan Huang, Yee Seir Kee, Andrew J. Price, William I. Weis, Vittorio Sebastiano, Alexander R. Dunn 

 

(339e) Biophysical Regulation of Epigenetic Reprogramming during TGFbeta1-Induced Epithelial-Mesenchymal 
Transition ........................................................................................................................................................................................................507

Joseph O'Connor, Esther W. Gomez 
 

(339f) Single Molecule Mechanical Characterization of the Mitotic Kinesin Motor Kif15 ...................................................................508
Dana N. Reinemann, Emma G. Sturgill, Dibyendu Kumar Das, Ryoma Ohi, Matthew J. Lang 

 

(339g) The Chemical Structure of Fungal Cell Membrane Lipids Affects Their Biophysical Properties............................................509
Amir M. Farnoud, Jihyun Kim, Ashutosh Singh, Erwin London, Maurizio Del Poeta 

 

(365a) Efficient Detection of Amyloidâusing PMMA-Tag Fused VHH Antibody ..................................................................................510
Bongmun Kang 

 

(365b) Comparative Proteomic Analysis of Host and High Biopharmaceuticals Producing CHO Cell Lines ....................................511
Ningning Xu, Chao Ma, Yuansheng Yang, X. Margaret Liu 

 

(365c) Proteomic Time Profiling of Mab Producing CHO Fed-Batch Bioreactor Cultures ..................................................................512
Vania Bertrand, Thomas K. Villiger, Michael Sokolov, Miroslav Soos, Massimo Morbidelli 

 

(365d) Characterizing and Understanding Protein Stability at High Concentration.............................................................................513
Wei Qi, Stacy Kenyon, Steven Blake, Madhabi Majumdar, Samiul Amin, E. Neil Lewis 

 

(366a) Construction of Robust, Multi-Input Genetic Circuits and Memory Devices for Environmental Signal 
Sensing and Programmed Actuation............................................................................................................................................................524

Tae Seok Moon 
 

(366b) Synthetic Control of Transcription: A Decade's Perspective on Synthetic Promoter Design ...................................................525
Hal Alper 

 

(366c) Getting through the Gatekeepers: Changing the Selectivity of Semi-Permeable Cellular Membranes ...................................526
Danielle Tullman-Ercek 

 

(366d) Engineering Designer Biocatalysts and Pathways for Microbial Glycobiology ..........................................................................527
Matthew Delisa 

 

(379e) Imaging Approaches to Study and Manipulate Neural Behavior .................................................................................................528
Mikhail G. Shapiro 

 

(416a) Design of Dendrimer-Doxorubicin Conjugates for Transport Modulation Across in Vitro Pulmonary 
Epithelium and Their Solution Formulation in Pressurized-Metered Dose Inhalers.............................................................................529

Qian Zhong, Bruno Humia, Alisha Punjabi, Sandro R. P. Da Rocha 
 

(416b) Controlling Mechanical Properties and Dissolution Rate of Strip Films Loaded with Griseofulvin 
Nanoparticles ..................................................................................................................................................................................................530

Scott M. Krull, Hardik Patel, Meng Li, Ecevit Bilgili, Rajesh N. Dave 
 

(416c) Lipid-Polymeric Hybrid Nanoparticle Based Nicotine Vaccine: Size Matters ............................................................................531
Zongmin Zhao, Yun Hu, Reece Hoerle, Meaghan Devine, Chenming Zhang 

 

(416d) High Throughput Synthesis of Nanovaccine Formulations ...........................................................................................................532
Jonathan Goodman, Lucas Dunshee, Akash Mitra, Balaji Narasimhan 

 



(416e) Preparation and Characterization of Pegylated, Acid-Labile Dendrimer-Doxorubicin Conjugates and Their 
Aerosol Formulation in Propellant-Based Inhalers....................................................................................................................................533

Qian Zhong, Sandro R. P. Da Rocha 
 

(416f) A Drug-Sparing Approach to the Preparation of Drug Nanosuspensions: High-Intensity Vibratory Milling ........................534
Ecevit Bilgili, Lu Zhang, Meng Li, Rajesh N. Dave 

 

(419a) Metabolomic Modularity Analysis (MMA) to Quantify Human Liver Perfusion Dynamics ....................................................535
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 .............................538
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 ...................................................539

Mark Ciaccio, Neda Bagheri 
 

(419d) Systematic Analysis of Adaptive Resistance and Fractional Responses of Melanoma Cancer Cells to 
RAF/MEK Inhibition .....................................................................................................................................................................................540

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 ............................................................................................................................................................................................541

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 .....................................................................................542
Adam M. Feist 

 

(419g) Genome Editing in Yarrowia Lipolytica Using a Crispr-Cas9 System with RNA Polymerase II Transcribed 
Single Guide RNA...........................................................................................................................................................................................543

Cory Schwartz, Murtaza Hussain, Mark Blenner, Ian Wheeldon 
 

(422a) Food, Pharmaceutical & Bioengineering Division Award: Molecular Bioprocessing As an Emerging 
Paradigm for Advancing Medicine...............................................................................................................................................................544

Jonathan Dordick 
 

(422b) Area 15A - Food - Plenary - Beyond Cell's Constraints: In Vitro Synthetic (Enzymatic) Biosystems for 
Next-Generation Biomanufacturing.............................................................................................................................................................545

Y.-H. Percival Zhang 
 

(422c) Area 15B/PD2M - Pharmaceuticals - Plenary: Holistic Pharmaceutical Creation .....................................................................546
Bernhardt L. Trout 

 

(422d) Area 15C - Bioengineering - Plenary: Antibiotic Probiotics Reduce Pathogen Counts in Host GI Tracts ..............................547
Yiannis N. Kaznessis 

 

(422e) Area 15D/E - Engineering Fundamentals in Life Science - Plenary: IRE1 Signaling, ER Stress and Cancer.........................548
Christina Chan 

 

(428a) The Use of Gastroplus Modeling in Enabling Drug Discovery Research.....................................................................................549
Ching Kim Tye, Zhanbin Wang, Ching Chiang Su, John R. Crison, Michael J. Hageman 

 

(428b) Modeling of Drug Delivery Across the Blood-BRAIN Barrier for the Treatment of Autism Spectrum 
Disorder ...........................................................................................................................................................................................................561

Jamelle Simmons, Luke E. K. Achenie, Yong W. Lee 
 

(428c) From in-Vitro Data to Virtual Patients: Development of an in-Silico Model of Acne Pathogenesis for 
Prioritizing Targets for Novel Acne Therapies and Prediction of Late Stage Clinical Outcomes ........................................................563

Loveleena Bansal, Tom Wilde, Akanksha Gupta, Grace Kang, Steve Frey, Valeriu Damian 
 

(428d) Applications of Modeling & Simulations in Drug Discovery to Support Pharmacology ...........................................................564
Mohamad Shebley, Oliver Ghobrial 

 

(428f) How Modeling Tools Benefit Early to Late Stage Formulation Development and the Design of Clinical 
Studies ..............................................................................................................................................................................................................565

Yan Xu, David Good, Mahushree Gokhale, Neil Mathias, John Crison 
 

(448a) A Potential Sporolactobacillus Strian and Its Enhanced Production of an Optically Purified D-Lactic Acid 
for the Stereocomplex Polylactic Acid..........................................................................................................................................................566

Nuttha Thongchul, Kla Jantawon, Budsabathip Prasirtsak, Kentaro Kodama, Vasana Tolieng, Somboon Tanasupawat 
 

(448b) Recovery and Purification of Recombinant Butyrylcholinesterase from Nicotiana Benthamiana Plants ...............................567
Salem Alkanaimsh, Kalimuthu Karuppanan, Karen A McDonald, Somen Nandi, Raymond Rodriguez 

 

(448c) Bioprocess Platform Design for Kefiran Production in Semi-Industrial Scale............................................................................568
Hesham Elenshasy, Daniel Dailin, Nor Zalina Othman, Roslinda Abd Malik, Ramlan Aziz, Elsayed A Elsayed, Mohammad Wadaan 

 

(448d) Regulating Pyruvate Carboxylase in the Living Culture of Aspergillus Terreus NRRL1960 By L-Aspartate 
for Enhanced Itaconic Acid Production.......................................................................................................................................................569

Pajareeya Songserm 
 

(448e) Analysis of Amino Acids Metabolism in Butanol Fermentation By Clostridium Tyrobutyricum ............................................570
Chao Ma, Jianfa Ou, X. Margaret Liu 

 

(448f) Fed-Batch Cultivation for Induction Strategy When Induced with Lactose to Increase Production of 
Thermostable Phytase in Semi-Industrial Scale 16-L Bioreactor By E. coli BL21(DE3).......................................................................571

Nor Zalina Othman, Roslinda Abd Malek, Solleh Ramli, Rajni Hatti-Kaul, Mohamad Roji Sarmidi, Hesham El Enshasy 

 
VOLUME 2 

 
(452a) Effects of Operating Parameters on Tablet Quality in a Continuous Manufacturing Line.......................................................572

Golshid Keyvan, Xue Liu, Sonia Razavi, Alberto Cuitiño, Fernando. J Muzzio 
 



(452b) Enhanced Spray Drying Throughput with High Productivity Hypromellose Acetate Succinate .............................................573
William Porter, Oliver Petermann, Meinolf Brackhagen, Matthias Sprehe, Matthias Knarr, Wes Spaulding, Rick F. Falk, Ravi 
Reddy, Richard Nkansah, Brice Murri, Michael Morgen 

 

(452c) Measuring Blend Hydrophobicity By Single Droplet Penetration Technique.............................................................................574
Yifan Wang, Zhanjie Liu, Gerardo Callegari, German Drazer, Fernando J. Muzzio 

 

(452d) Amorphous Solid Dispersion of Poorly Soluble API By Hot Melt Extrusion (HME) and Spray Drying (SD): 
A Rational Screening Approach ...................................................................................................................................................................575

Amrit Paudel, Annalisa Mercuri, Stefan Mohr, Massimo Bresciani, Johannes G. Khinast 
 

(452e) Pharmaceutical Processes Selection from Shear Cell Analysis and Compaction Simulation ....................................................577
Don Clancy, Sayantan Chattoraj, Laura Wehmeyer, Robert E. Yule, Fran Muller 

 

(465a) High-Throughput Biomimetic Assay Designed to Quantify Antimalarial Efficacy ....................................................................595
Megan Ketchum, Jeffrey D. Rimer, Peter G. Vekilov 

 

(465b) Utility of DNA Capture Resins in the Development of Minimally Invasive Tools for Genetic Monitoring of 
Pancreatic Health ...........................................................................................................................................................................................596

Andrew J. Hilmer, Walter Park, R. Brooke Jeffrey, Chaitan Khosla 
 

(465c) Fluorophore-Gold Nanoparticle Contrast Agent for Specific and Sensitive MMP-14 Detection ..............................................597
Mai-Dung Nguyen, Palaniappan Sethu, Kyung A. Kang 

 

(465d) Design and Simulation of an Automated Rare Blood Cell Detector .............................................................................................598
Zhixi Qian, Eugene Boland, Paul W. Todd, Thomas R. Hanley 

 

(465e) Biofilm Mitigation on Implanted Devices.........................................................................................................................................607
Erica Ricker, Ann O'Toole, Bryce Hundley, Eric Nuxoll 

 

(465f) Second Window Near Infrared Fluorescent Imaging for Deep Tissue Animal Imaging ............................................................608
Xiangnan Dang, Angela M. Belcher 

 

(465g) Specifically Tuned Light Activated Nano-Therapeutics for Selective Killing of Multi Drug Resistant 
Bacterial Strains .............................................................................................................................................................................................609

Colleen Courtney, Samuel Goodman, Prashant Nagpal, Anushree Chatterjee 
 

(466a) Increase the Feeding Value of Corn Ethanol Coproducts Via Genetic Engineering of Yeast ...................................................610
Yanmei Zhang, Aravindan Rajendran, Cristiano E. R. Reis, Yan Yang, Mi Yan, Hongjian Lin, Jing Gan, Xin Zhang, Bo Hu 

 

(466b) Towards Biofuel Production in Synechocystis Sp. PCC 6803: Expanding the Molecular Biology Toolbox for 
Pathway Engineering .....................................................................................................................................................................................611

Christie A. M. Peebles 
 

(466c) Effect of Different Feeding Strategies of Glucose and Short-Chain Carboxylic Acids on the Production of 
Natamycin By Streptomyces Natalensis.......................................................................................................................................................612

Elsayed A Elsayed, Mohamed Farid, Mohammad Wadaan, Hesham El Enshasy 
 

(466d) Systematic Characterization of a Panel of Strong Promoter/Terminator Pairs to Facilitate Scheffersomyces 
Stipitis Engineering ........................................................................................................................................................................................613

Meirong Gao, Mingfeng Cao, Zengyi Shao 
 

(466e) Isotopically Nonstationary 13C Flux Analysis of Isobutyraldehyde Production in Synechococcus Elongatus .......................614
Lara J. Jazmin, Adeola O. Adebiyi, Carl H. Johnson, Yao Xu, Jamey D. Young 

 

(473a) 2D and 3D Biomaterial Platforms for Cancer Drug Screening .....................................................................................................615
Thuy Nguyen, Shelly Peyton 

 

(473b) Three-Dimensional Cell Culture Platform for High-Throughput Toxicity and Differentiation Screening of 
Human Neural Stem Cells .............................................................................................................................................................................616

Gregory J. Nierode, Brian C. Perea, Sean K. McFarland, David V. Schaffer, Douglas S. Clark, Jonathan S. Dordick 
 

(473c) High-Throughput Amikagel Platform for Identification of Synergistic Treatments Against Tumor 
Dormancy ........................................................................................................................................................................................................617

Taraka Sai Pavan Grandhi, James Faust, Thrimoorthy Potta, Indrani Deshpande, Kaushal Rege 
 

(473d) A Pipette-Integrated Nanoliter-Volume Well Plate for Cell-Based Drug Assays .......................................................................618
Swastika S. Bithi, Siva A. Vanapalli 

 

(473e) Microfluidic Systems for High-Throughput Functional Imaging of Mechanosensing Neurons in 
Caenorhabditis Elegans .................................................................................................................................................................................619

Yongmin Cho, Hyundoo Hwang, Daniel Porto, Hang Lu 
 

(473f) Systems-Level Assay of Phosphoproteins Using the Microwestern Array Elucidates the Mechanism of 
Action for Bioactive Natural Products .........................................................................................................................................................620

Mark Ciaccio, Neda Bagheri 
 

(473g) High Throughput Identification of Clinically Approved Pharmacological Agents Which Prime Cells for 
Efficient Nonviral Gene Delivery ..................................................................................................................................................................621

Albert Nguyen, Andrew Hamann, Abby M. Kelly, Jared Beyersdorf, Angela K. Pannier 
 

(475a) Continuous Chromatography: Breaking the "Bottleneck" in Downstream Processing ............................................................622
Kathleen Mihlbachler 

 

(475b) Design and Simulation of a Continuous Bioreactor........................................................................................................................623
Shu Fang, Eugene Boland, Paul W. Todd, Thomas R. Hanley 

 

(475c) New Synthetic Adsorptive Depth Filtration Media for the Primary and Secondary Clarification of Mab 
from CHO-S Harvests ....................................................................................................................................................................................624

John P. Amara, David P. Yavorsky 
 

(475d) Strategies for Implementation of a New CHO Platform Process..................................................................................................625
Kyle Zingaro 

 

(475e) The Impact of Cell Culture Media Variability on the Process Development of Biosimilars ......................................................626
Prince Bhebe 

 



(493a) Advances in Electron Diffraction of Three-Dimensional Microcrystals ......................................................................................627
Brent L. Nannenga 

 

(493b) Regulation of Multispanning Membrane Protein Topology Via Kinetic Annealing of the Stop-Translation 
Ensemble..........................................................................................................................................................................................................628

Reid Van Lehn, Thomas Miller 
 

(493c) GDH to Adh: Complete Redesign of Glucose Dehydrogenase to Alcohol Dehydrogenase ........................................................629
Bettina Bommarius, Lambros Tassoulas, Laurin Stahl, Jürgen Pleiss, Andreas S. Bommarius 

 

(493d) Conformational Heterogeneity of Protein Binding Interfaces ......................................................................................................630
Diwakar Shukla 

 

(493e) Single-Molecule Investigation of Surface Heterogeneity and Crowding on Protein Conformation at the 
Solid-Liquid Interface ....................................................................................................................................................................................631

James S. Weltz, Joel L. Kaar, Daniel Schwartz 
 

(493f) The Relationship of Glycoside Hydrolase Ligand Binding Free Energy to Processive Ability ..................................................632
Anne G. Hamre, Suvamay Jana, Matilde Mengkrog Holen, Geir Mathiesen, Morten Sørlie, Christina M. Payne 

 

(494a) Effect of Reynolds and Viscous Stress, and Kolmogorov Length Scale on Hemolysis ...............................................................633
Mesude Ozturk, Edgar A. O'Rear, Dimitrios V. Papavassiliou 

 

(494b) Inhibition of Triglyceride Synthesis Does Not Sensitize Hepatic Cells to Palmitate Lipotoxicity or Interfere 
with Oleate-Mediated Rescue........................................................................................................................................................................634

Alexandra K. Leamy, Masakazu Shiota, Jamey D. Young 
 

(494c) The Heterogeneous Response of Bone Marrow Metastases to EGFR Targeting Drugs and Chemotherapy ..........................635
Elizabeth Brooks, Miranda Goldman, Shelly Peyton 

 

(494d) The Dependence of Gamma-Secretase Substrate Cleavage on Lipid Microdomains in the Context of Spatial 
Diffusion-Reaction Models ............................................................................................................................................................................636

William Houlihan, Yueming Li, Charles Maldarelli, M. Lane Gilchrist 
 

(494e) Chronic Hypertension Increases Aortic Endothelial Hydraulic Conductivity By Upregulating Endothelial 
Aquaporin-1 Expression ................................................................................................................................................................................637

Chirag B. Raval, David S. Rumschitzki, Jimmy Deon Toussaint, Kung-Ming Jan, Tieuvi Nguyen, Shripad Joshi 
 

(494f) A Mechanistic Model of Stress Hyperglycemia Evolution in the Intensive Care Unit ................................................................638
Ari Pritchard-Bell, Timothy Knab, Gilles Clermont, Robert S. Parker 

 

(494g) Whole Animal to Single Cell Near Infrared Fluorescent Imaging and Prediction of Therapeutic Protein 
Distribution to Improve Efficacy of Antibody Drug Conjugates ..............................................................................................................639

Cornelius Cilliers, Greg Thurber 
 

(509a) Regulatory Science Perspective on Continuous Manufacturing ...................................................................................................640
Celia N. Cruz 

 

(509b) Key Considerations to Achieve Manufacture Excellence in Continuous Manufacturing Using Hot Melt 
Extrusion .........................................................................................................................................................................................................641

Lin Zhu 
 

(509c) Considerations in Choosing Between the Use of Process Data and Analytical Data to Monitor and Control 
Cqa's in Continuous Drug Product Processes .............................................................................................................................................642

Ian Leavesley, Leo Manley, Ahmad Almaya, Kirk Vander Kamp, Bryan Castle 
 

(509d) Nonlinear Steady-State Data Reconciliation for a Continuous Tableting Line...........................................................................643
Mariana Moreno, Arun Giridhar, Gintaras V. Reklaitis, Zoltan K. Nagy 

 

(509e) Novel Use of Cognex Vision System for on-Line Level Monitoring/Control in a Continuous Direct 
Compression Manufacturing Process ..........................................................................................................................................................645

Adam S. Butterbaugh, Aubrey Hawkins, James Hermiller, Salvador García-Muñoz, Ian Leavesley, Ahmad Almaya 
 

(509f) A Novel Tablet Coating Technology to Support a Continuous Tableting Line............................................................................646
Andrew Birkmire 

 

(509g) PAT Data Management for Continuous Manufacturing – the Next Generation ........................................................................647
Pamela Docherty, Kjell Francois 

 

(534a) Hofmeister Effects on Aggregation and Prion Strain Generation By Amyloid Beta 1-42..........................................................648
Aditi Sharma, Sven H. Behrens, Yury Chernoff, Andreas Bommarius 

 

(534b) Quercetin and Metabolites Reduce Amyloidß-Induced Apoptosis Associated with Alzheimer's Disease ...............................649
Kayla Pate, McCall Rogers, Nicholas Van Der Munnik, Melissa A. Moss 

 

(534c) Cystatin C: A Cerebrospinal Fluid Protein with Both Amyloid and Anti-Amyloid Activity.....................................................650
Tyler Perlenfein, Regina M. Murphy 

 

(534d) A New Class of Compounds Inhibiting the Amyloidosis of TTR(105-115): Insights from Experiments and 
Molecular Dynamics Simulations .................................................................................................................................................................660

Phanourios Tamamis, Nicos Christophi, Panayiota Pepi, Andrey A. Berezin, Georgia A. Zissimou, Andrew J Palughi, Panayiotis A. 
Koutentis, Sophia C. Hayes 

 

(534e) Effect of Oscillating Electric Field on Preformed Human Serum Albumin Fibrils ....................................................................661
Shubhatam Sen, Monojit Chakraborty, Snigdha Goley, Swagata Dasgupta, Sunando Dasgupta 

 

(534f) The Fragmentation of Amyloid Fibrils Occurs in Preferential Positions Depending on the Environmental 
Conditions........................................................................................................................................................................................................662

Lucrece Nicoud, Stefano Lazzari, Daniel Barragan, Massimo Morbidelli 
 

(538a) Bioprocess Platform Design for Large Scale Production of Selenium Free and Selenium Rich 
Probiotic/Biotherapeutic Yeast Saccharomyces Boulardii ........................................................................................................................663

Hesham El Enshasy, Amir Fuhaira, Nor Zalina, Roslinda Malik 
 

(538b) Flocculant-Aided Solid-Liquid Separation of Biomass Slurries ...................................................................................................664
Jonathan J. Stickel, Nathan C. Crawford, James J. Lischeske, Catherine M. Patton, David A. Sievers 

 



(538c) Bioreactor and Media Development for Amniotic Fluid Stem Cells.............................................................................................665
Meimei Liu, Shang-Tian Yang 

 

(538d) An in-House Medium Development Platform: Development of a Chemically Defined Feed Medium for 
Monoclonal Antibody Production.................................................................................................................................................................666

Zhongqiang Wang, Yunling Bai, Peter Zhang, Jennifer Autsen, Rose Malinow, Rajesh Krishnan 
 

(538e) Scale-Down Modeling of Continuous Centrifugation for Mammalian Cell Culture Harvest....................................................667
Lucas Luo, William Tran, Michael Lau, Daniel Bock, Ying Zhu, Anurag Khetan 

 

(538f) Integration of Raman Spectroscopy into Upstream Processes As a PAT (Process Analytical Technology) 
Tool for Real-Time Monitoring ....................................................................................................................................................................668

Jianxin Sun, Benoit Igne, Vani Patel, Ricardo Tecson, Julie Leighton, Juan Aon 
 

(538g) Ultra High Density Perfusion for Enabling Automated Cell Banking..........................................................................................669
James Lambropoulos, Christopher Ta, Alan Gilbert, Rashmi Kshirsagar, Thomas Ryll 

 

(542a) Exploring Alternative Materials to Fabricate Microfluidic Gradient Generators to Study Algal Growth and 
Migration .........................................................................................................................................................................................................670

Kelly O'Quinn, Benjamin Roberts, Devin Manning, Michael Tullier, John Pojman, Adam Melvin 
 

(542b) Modular Cell Culture Platform with Passive Fluid Controls for GI Tract - Liver Tissue Co-Culture....................................671
Mandy B. Esch, Michael Shuler 

 

(542c) A Microtissue Array Device to Evaluate Effects of Multiwall Carbon Nanotubes on Lung Tissue Mechanics 
and Pulmonary Toxicity ................................................................................................................................................................................673

Qixin Wang, Zhaowei Chen, Chang Liu, Ruogang Zhao, Yun Wu 
 

(542d) High-Density 3D CELL Culture and Analysis in an Integrated Microfluidic Platform ............................................................674
Sébastien Sart, Raphael Tomasi, Gabriel Amselem, Charles N. Baroud 

 

(542e) A Microfluidic Single Particle Tracking Platform for Screening Ebolavirus Antivirals............................................................675
Lakshmi Nathan, Chih-Yun Hsia, Jean Millet, Susan Daniel 

 

(542f) Culturing Spatially Separated Anaerobes in Porous Microfluidic Culture Chambers...............................................................676
Peter Shankles, Mitchel J Doktycz, Jennifer Morrell-Falvey, Mircea Podar, Scott T. Retterer 

 

(542g) Microfluidic Cell Squeezing for Testing the Deformability of Tumor Cells ................................................................................677
Nabiollah Kamyabi, Zeina S. Khan, Siva Vanapalli 

 

(543a) Microtubules Can Bend By Dynein-Mediated Transport Towards Transiently Pinned Locations..........................................678
Anthony J. C. Ladd, Parag Rane, Ian Kent, Richard Dickinson, Tanmay Lele 

 

(543b) Patterning of Wound-Induced Intercellular Ca2+ Flashes in a Developing Epithelium ...........................................................679
Cody Narciso, Qinfeng Wu, Pavel Brodskiy, George Garston, Alexander Fletcher, Ruth Baker, Jeremiah J. Zartman 

 

(543c) An Inverse Problem Approach to the Analysis of Pluripotent Stem Cell Aggregation Dynamics in Stirred-
Suspension Cultures .......................................................................................................................................................................................680

Mahboubeh R. Rostami, Emmanuel S. Tzanakakis 
 

(543d) Amyloid Aggregation: Kinetics, Mechanisms and Models ............................................................................................................681
Aditi Sharma, Sven H. Behrens, Andreas Bommarius 

 

(543e) Isolation, Characterization and Analysis of the Osmotic Behaviour of hMSCs from UCB for Optimal 
Cryopreservation ............................................................................................................................................................................................682

Elisa Casula, Sarah Fadda, Alberto Cincotti 
 

(543f) Optimizing Surveillance Intervals and Surgery for Patients Diagnosed with Abdominal Aortic Aneurysm 
(AAA) ...............................................................................................................................................................................................................685

Farid Heidarnejad, Eric Sherer 
 

(543g) Theory & Experiment for Tumor Growth, Regression & Metastasis ..........................................................................................686
Adeyinka Lesi, Karim Virani, Vicky Patel, Horacio Rotstein, Richard White, David Rumschitzki 

 

(550a) Particle Engineering of Cocrystals Using a Solvent-Free Approach By Spray Congealing.......................................................687
Íris Duarte, João F. Pinto, Márcio Temtem 

 

(550b) A Case Study in Tuning API Powder Properties Via Crystallization to Meet Formulation Needs ..........................................691
Jeanne Ho, Matthew Haley, Dolapo Olusanmi, Tamar Rosenbaum 

 

(550c) Improving Dissolution Kinetics of Pharmaceuticals By Fluidized Bed Impregnation ...............................................................692
Plamen I. Grigorov, Benjamin J. Glasser, Fernando. J Muzzio 

 

(550d) A Drop-on-Demand Manufacturing System for the Production of Amorphous Drug Products ..............................................693
Elçin Içten, Arun Giridhar, Zoltan K. Nagy, Gintaras V. Reklaitis 

 

(554a) Separation of Fine Oil Droplets from Oil-in-Water Mixtures By Dissolved Air Flotation ........................................................694
Aliff Radzuan Bin Mohamad Radzi 

 

(554b) Modeling of Complex Bio Systems Using Batchreactor.................................................................................................................695
Olivier Baudouin, Xuan M. Meyer, Stéphane Dechelotte, Cedric Brandam, Philippe Guittard, Rodolphe Sardeing, Benjamin 
Wincure 

 

(554c) Oxygen Transfer Rate Effect on Pigment Production By Penicillium Purpurogenum GH2 in Shake Flask 
Cultures ...........................................................................................................................................................................................................696

Lourdes Morales-Oyervides, J. C. Montanez, Alejandro Mendez-Zavala 
 

(554d) Experimental Orders on an Entrepreneurial Pace: Dairy Wastewater Characterization Control Using 
Sequenced Blending........................................................................................................................................................................................697

Christina M. Borgese 
 

(554e) Chemical Mapping of Sweeteners and Additives in Commercial Chewing Gums Using Imaging FTIR 
Spectroscopy....................................................................................................................................................................................................698

Ramazan Kizil 
 

(559a) Chemical-Genetic Inference of Antibiotic Interactions for Combination Therapies..................................................................700
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 ......................................................................................................................................................................................................701

Christine Endicott, Ranjan Srivastava 
 

(559c) Discovery and Dissection of Metabolic Oscillations in the Nitric Oxide Response of Escherichia coli Under 
Microaerobiosis...............................................................................................................................................................................................702

Jonathan L. Robinson, Mark P. Brynildsen 
 

(559d) Identification of Gut Microbiota-Derived Metabolites As Liver Inflammation Modulators in Non-Alcoholic 
Fatty Liver Disease .........................................................................................................................................................................................703

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 ........................706
Robert J. Pantazes, Patrick Daugherty 

 

(559f) Novel Approach to Target Endogenous KRAS Mutations By the Crispr/Cas9 Technology......................................................707
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........................................................................................................................................................................................................708

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

(559h) Understanding Tumor Microenvironment's Metabolic Regulation of Cancer Cells..................................................................709
Deepak Nagrath, Lifeng Yang 

 

(570a) Refolding of Heterologous Proteins in the Extracellular Space after Secretion ..........................................................................710
Kevin James Metcalf, Sandy Rosales, Anum Azam, Elias Valdivia, Danielle Tullman-Ercek 

 

(570b) Directed Co-Evolution of the Twin-Arginine Translocation Machinery for Enhanced Export of 
Recombinant Proteins ....................................................................................................................................................................................711

May Taw, Mark A. Rocco, Matthew P. Delisa 
 

(570c) The Potential of Small Molecules to Modulate Glycosylation By Media Design .........................................................................712
David Brühlmann, Anais Muhr, Jürgen Hemberger, Markus Sauer, Henri Kornmann, Martin Jordan, Hervé Broly 

 

(570d) Engineering the N-Glycosylation Pathway in Pichia Pastoris for the Expression of Glycoprotein Hormones .......................713
Simna Manoharan, Jayant Modak, Rajan Dighe 

 

(570e) Engineered Ca2+-Binding Protein for Chemoenzymatic Tagging and Bioorthogonal Surface Conjugation ...........................715
Chethana Kulkarni, Megan Lo, Julia G. Fraseur, David A. Tirrell, Tamara L. Kinzer-Ursem 

 

(570f) Post-Translational Azide Functionalization for Optimizing Immobilized Protein Properties...................................................716
Joseph Plaks, Rebecca Falatach, Jason A. Berberich, Joel L. Kaar 

 

(570g) Rationally Engineering Post-Translational Protein Pegylation for Improved Stability and Function.....................................717
Kristen M. Wilding, Bradley C. Bundy 

 

(572a) Characterization and Modeling of Feeders: A Critical Component in Continuous Pharmaceutical 
Manufacturing ................................................................................................................................................................................................718

M. Sebastian Escotet-Espinoza, Eric Jayjock, Ravendra Singh, Aditya Vanarase, Fernando J. Muzzio, Marianthi Ierapetritou 
 

(572b) An Investigation of Mixing Performance of a Continuous Powder Mixing Process...................................................................720
William R. Ketterhagen, Daniel O. Blackwood, Jeff Moriarty, Yang Liu, Alex Bonnassieux, Steve McLellan, Stephanie Dolph 

 

(572c) Comparison of Continuous High Shear Granulation Processes with Twin-Screw Wet Granulation Process.........................721
Wei Meng, Sarang Oka, Savitha Panikar, Rohit Ramachandran, Fernando J. Muzzio 

 

(572d) Experimental Investigation Linking Granulation Performance with Residence Time and Granulation 
Liquid Distributions in Twin-Screw Granulation ......................................................................................................................................722

Ashish Kumar, Maija Alakarjula, Valérie Vanhoorne, Maunu Toiviainen, Mikko Juuti, Chris Vervaet, Jarkko Ketolainen, Krist V. 
Gernaey, Ingmar Nopens, Thomas De Beer 

 

(572e) NANEX: A Continuous Hot-Melt Extrusion (HME) Process for Nano-Based Formulations ...................................................723
Ramona Baumgartner, Gerold Koscher, Johannes G. Khinast, Eva Roblegg 

 

(572f) Continuous Manufacturing of Immediate-Release Tablets from Hot-Melt Extruded Pellets ....................................................724
Theresa R. Hörmann, Stephan Laske, Gerold Koscher, Johannes G. Khinast 

 

(572g) Process Intensification through Continuous Spherical Crystallization Using a Two-Stage Mixed Suspension 
Mixed Product Removal System ...................................................................................................................................................................725

Ramon Pena, Zoltan K. Nagy 
 

(592a) Keynote: CHO Cell Based Manufacturing - CHO Origin, Diversity, Genetics, Cloning, Metabolism - Past 
and Future .......................................................................................................................................................................................................726

Florian Wurm 
 

(592b) Green Biotechnology Research in Europe: From Environmental Protection to a Circular Bioeconomy................................727
Spiros N. Agathos 

 

(592c) Microdroplet Chemostats...................................................................................................................................................................728
Piotr Garstecki 

 

(592d) Scaling up and Down Cylindrical Orbshake Bioreactors: Engineering and Use of Osrs for High Density 
CHO Cell Cultures - 5 Ml to 2500 L.............................................................................................................................................................729

Maria De Jesus 
 

(592e) Towards Personalised Healthcare Engineering: A New Paradigm in Blood Disorder Treatment ...........................................730
Athanasios Mantalaris 

 

(598a) A Systems Biology Definition of the Core Proteome of Metabolism and Expression Is Consistent with High-
Throughput Data ............................................................................................................................................................................................731

Laurence Yang, Justin Tan, Edward J. O'Brien, Jonathan M. Monk, Donghyuk Kim, Howard Li, Pep Charusanti, Ali Ebrahim, 
Colton J. Lloyd, James T. Yurkovich, Bin Du, Andreas Dräger, Alex Thomas, Yuekai Sun, Michael A. Saunders, Bernhard O. 
Palsson 

 



(598b) Understanding Accessibility for Targeting Nucleic Acids in Living Cells Via a Thermo-Kinetic Model of in 
Vivo Oligonucleotide Hybridization .............................................................................................................................................................732

Jorge Vazquez-Anderson, Kristopher G. Reyes, Kevin C. Baldridge, Warren B. Powell, Lydia M. Contreras 
 

(598c) Interpreting Heterogeneity in the Response of Cells Expressing a Fluorescent Biosensor to Stimulation with 
Hydrogen Peroxide .........................................................................................................................................................................................733

Beijing K. Huang, Sohail F. Ali, Hadley D. Sikes 
 

(598d) A Kinetic Platform to Determine the Fate of Hydrogen Peroxide in Escherichia coli ...............................................................734
Kristin Adolfsen, Mark P. Brynildsen 

 

(598e) Computational Modeling of Aspergillus Metabolism for Metabolic Engineering Purposes ......................................................735
Yi Li 

 

(598f) Prediction of Peptide Solubility: An Experimental and Computational Framework .................................................................744
Chris A. Kieslich, George Khoury, James Smadbeck, Fani Boukouvala, Zoltan Szekely, Patrick J. Sinko, Christodoulos A. Floudas 

 

(598g) An Information Theoretic Approach to the Model Selection Problem in Systems Biology .......................................................745
Frank T. Devilbiss, Maxim Raginsky, Doraiswami Ramkrishna 

 

(605a) Development of a Novel PAT for in-Line Measurement of Powder Dynamic Density inside Feed Frame of 
Rotary Tablet Presses ....................................................................................................................................................................................746

Mehrdad Kheiripour Langroudi, Amy L. Quach, Utsav Patel, Robert F. Meyer, W. Mark Eickhoff 
 

(605b) Development of a Control Strategy for Continuous Manufacturing of Solid Dosage Forms ....................................................747
Stephan Sacher, Isabella Aigner, Patrick R. Wahl, Peter Kleinebudde, Hubertus Rehbaum, Johannes G. Khinast 

 

(605c) Investigation of Segregation Effects in a Direct Compaction Process Via Multipoint NIR Monitoring and 
NIR Chemical Imaging ..................................................................................................................................................................................748

Stephan Sacher, Patrick R. Wahl, Marcos Llusá, Johannes G. Khinast 
 

(605d) Characterization of Tablet Core and Coating Roughness By Means of Optical Coherence Tomography ..............................749
Daniel Markl, Stephan Sacher, Heinz Pichler, Paul Rinner, Johannes G. Khinast 

 

(605e) In-Line Monitoring of a Pharmaceutical Fluid-Bed and Pan Coating Process By Optical Coherence 
Tomography ....................................................................................................................................................................................................750

Daniel Markl, Stephan Sacher, Johannes G. Khinast 
 

(605f) Development and Demonstration of a Suite of Tools Aimed at Process Development Intensification and 
Efficient Experimentation Practices.............................................................................................................................................................751

Shane T. Grosser, Jon Jurica, Jonathan McMullen 
 

(605g) Spectroscopy Assisted Process Design for Complex Multi-Phase Organic Reactions ................................................................752
Dimitri Skliar, Jeffrey A. Nye, Mathew Hickey, Richard Fox, David Ayers 

 

(614a) Construction of Robust, Multi-Input Genetic Circuits Linked with Feedback Loops ...............................................................753
Tatenda Shopera, William R. Henson, Kenneth Ng, Young Je Lee, Andrew Ng, Tae Seok Moon 

 

(614b) Discriminating Direct and Indirect Connectivies in Biological Networks ...................................................................................754
Taek Kang, Richard Moore, Yi Li, Eduardo Sontag, Leonidas Bleris 

 

(614c) A Crispr-Cas9 Enabled Efficient and Scalable Method for High Throughput Chip-Seq Analysis ..........................................760
Xiong Xiong 

 

(614d) Automated Metabolic Engineering of Yeast Cells Using a Biological Foundry ..........................................................................761
Tong Si, Huimin Zhao, Ran Chao 

 

(614e) A Kinetic Model for Illustration of the Effect of Glutamine on the Apoptotic and Synthesis Pathways of 
Hybridoma Cells .............................................................................................................................................................................................762

Denizhan Yilmaz, Satish J. Parulekar, Ali Cinar 
 

(614f) Prediction of Double Substrate Microbial Growth Kinetics through Transcriptional Regulation: An 
Integrated Experimental/Modelling Approach on Pseudomonas Putida Mt-2 .......................................................................................763

Argyro Tsipa, Michalis Koutinas, Efstratios N. Pistikopoulos, Athanasios Mantalaris 
 

(620c) Synthesis of Drug Intermediates By Monoprotection of Diols in C-Glycosides...........................................................................769
Tao Zhang 

 

(620e) Degradation of a Fungicide Using a Microbiome : Importance in Organic Agriculture............................................................770
Yair Cruz-Narváez, Enrique Rico-Arzate, Jose J. Castro-Arellano, Hever Honorato-Cervantes 

 

(620w) Use of Lectin-Conjugated Magnetite Nanoparticles and Magnetic Force to Screen Mutant Cyanobacteria 
in a Single Cell Culture System.....................................................................................................................................................................771

Sayuri Arai, Mina Okochi, Kazunori Shimizu, Taizo Hanai, Hiroyuki Honda 
 

(620an) Development of an Automated in-Line Fraction Collection Device for Single-Sample, Multi-Peak 2D-
HPLC Protein Characterization ...................................................................................................................................................................772

Abasha Lewis, Erik K. Read, Scott Lute, Cyrus D. Agarabi, Kurt A. Brorson 
 

(620ap) Effect of Transducer Position on Performance of an Enzyme Catalyzed Ultrasonic Reactor ................................................773
Muhammad Ajmal, Georg Fieg 

 

(620x) Engineering Escherichia coli for Production of 3-Dehydroshikimate and Its Derivative Aromatic 
Compounds......................................................................................................................................................................................................774

Wujiu Chen, Xiaolong Jiang, Guotian Song, Lin Li, Yanfeng Peng, Qinhong Wang 
 

(620g) A Diagnostics System for Monitoring Lupus Nephritis Based on Electrochemical Impedance Spectroscopy 
(Rapid Fire) .....................................................................................................................................................................................................775

Andi Wangzhou, Anjan Panneer Selvam, Shalini Prasad 
 

(620l) Effect of Geometry of Confined Media on Folding and Stability of Proteins (Rapid Fire) ........................................................776
Congyue Wang, Nariman Piroozan, Leili Javidpour, Muhammad Sahimi 

 

(620au) Development of PMMA Plate Immobilized with Fab Antibodies Possessing High Antigen-Binding Activity ......................777
Manami Inoue, Yoichi Kumada, Jun-Ichi Horiuchi 

 



(620ai) Metabolic Engineering of Saccharomyces Cerevisiae to Produce Long Chain and Medium Chain Fatty 
Alcohols from Xylose (Rapid Fire) ...............................................................................................................................................................778

Jiayuan Sheng, Weihua Guo, Xueyang Feng 
 

(620aw) Development of ScFv-Immobilized Latex for Detection of CRP By Latex-Enhanced Turbidimetric 
Immunoassay ..................................................................................................................................................................................................779

Yohei Miyamura, Yoichi Kumada, Yoshiro Hirayama, Koichi Takahashi, Fumio Gondaira, Jun-Ichi Horiuchi 
 

(620i) Crispr-Based Self-Cleaving Mechanism for Controllable Gene Delivery in Human Cells .........................................................780
Richard Moore, Leonidas Bleris 

 

(620ab) Simulation and Comparison Between the Real and Supplied Oxygen Demand of a Fermentation Process .........................781
Julio C. Sánchez Rendón, Sebastián Serna, Carlos A. García, Carlos A. Cardona 

 

(620ak) Reconfigurable Hybrid Interface for Molecular Marker Diagnostics and in-Situ Reporting (Rapid Fire) ..........................783
Kristina Ehrhardt, Michael Guinn, Tyler Quarton, Michael Q. Zhang, Leonidas Bleris 

 

(620ax) Microneedle Mediated Vaccine Delivery As a Platform to Modulate in Vivo Release Kinetics..............................................784
Andrew Zmolek, Archana V Boopathy, Paula T. Hammond, Darrell J. Irvine 

 

(620bc) Site-Specific Immobilization of Nanobodies By Introducing Material-Binding Peptides ........................................................785
Hironao Iwasaki, Yoichi Kumada, Jun-Ichi Horiuchi 

 

(620ba) Enhanced Isoprenoid Production in Saccharomyces Cerevisiae through Xylose Utilization (Rapid Fire) ...........................786
Suryang Kwak, Haiqing Xu, Guochang Zhang, Yong-Su Jin 

 

(620be) Expression and Characterization of a Novel Acinetobacter Baumannii-Originated Alkaline Xanthine 
Dehydrogenase in Escherichia coli ...............................................................................................................................................................787

Chenghua Wang, Mei Li, Tongxin Zhao, Hongwei Yue, Chong Zhang, Xinhui Xing 
 

(620bh) Engineering Transcriptional Regulation and Signal Peptides to Control the Catalytic Activity of Bacterial 
Microcompartments (Rapid Fire).................................................................................................................................................................788

Christopher Jakobson, Edward Kim, Marilyn F. Slininger, Danielle Tullman-Ercek 
 

(620d) Extraction Technology of Theabrownine from Liubao Tea and Its Liver Protection Research...............................................789
Yingzi He 

 

(620m) Engineering Yeast Saccharomyces Cerevisiae for Assembly of Enveloped Influenza Virus-like Particles ............................792
Brett Hill, Syed Rizvi, Eshita Khera, Fei Wen 

 

(620y) Development of a Lactococcal Vector for Antimicrobial Peptide Delivery in the Gut ...............................................................793
Kathryn Geldart, Yiannis N. Kaznessis 

 

(620al) Metabolic Engineering of C. Tyrobutyricum for High n-Butanol Production By Rebalancing Carbon and 
Redox (Rapid Fire) .........................................................................................................................................................................................794

Chao Ma, Jianfa Ou, X. Margaret Liu 
 

(620bj) Impact of Nitrogen Removal Pretreatments on Algal Biomethane Production.........................................................................795
Naga Sirisha Parimi, Manjinder Singh, Keshav Das 

 

(620bk) Screening and Characterization of Rabbit ScFv Antibodies Recognizing Cell Surface Antigen from ScFv-
Displayed Phage Library ...............................................................................................................................................................................796

Aranna Nemoto, Yoichi Kumada, Jun-Ichi Horiuchi 
 

(620bl) Conversion of Glucose to (2R, 3R)-Tartaric Acid By Sequential Whole-Cell Catalyzed Oxidation and 
Chemical Catalysis .........................................................................................................................................................................................797

Jianfeng Yuan, Mianbin Wu, Lirong Yang, Jianping Lin 
 

(620av) Sorting and Analysis of Yeast, Based on Replicative Age, Using High Reynolds Inertial Focusing (Rapid 
Fire) ..................................................................................................................................................................................................................798

Eliezer Keinan, Ayelet-Chen Abraham, Daniel Kaganovich, Yaakov Nahmias 
 

(620j) The Structure and Function of Photosynthetic Protein Complexes: An Experimental and Computational 
Study ................................................................................................................................................................................................................799

Bradley Harris, Xiaolin Cheng, Paul Frymier 
 

(620am) Improving Thermotolerance of Industrial Saccharomyces Cerevisiae TSH3 through an Optimized 
Strategy for Genome Shuffling and Evolutionary Engineering ................................................................................................................800

Quanzhou Feng, Lei Zhang, Yuanlong Pan, Shizhong Li 
 

(620bm) Production of 3-Methylxanthine By Metabolically Engineered E. coli.....................................................................................801
Khalid Algharrawi, Ryan Summers, Sridhar Gopishetty, Venkiteswaran (Mani) Subramanian 

 

(620z) Soy Isoflavones Target Amyloid-β Oligomers Associated with Alzheimer’s Disease (Rapid Fire) ...........................................802
S. Zeb Vance, Colman Moore, Kayla Pate, Melissa A. Moss 

 

(620as) Hydrogel Ulva-Chitosan, Alternative Use of Algae As Bio-Injectable Material ........................................................................803
Farida Arisa, Tania Kristanty 

 

(620n) Characterization and Reduction of Host Cell Protein Contaminants Via Mass Spec, Purification 
Optimization and Cellular Engineering.......................................................................................................................................................805

Daniel Xu, Christina Alves, Li Zang, Chongfeng Xu, Zhenzhen Wang 
 

(620ac) Microcalorimetry Applied to the Study of Protein Stability (Rapid Fire) .................................................................................806
Link Brown, Kristina Lilova 

 

(620ao) A Hydrogel Platform to Understand Breast Cancer Metastasis to Bone Marrow....................................................................807
Lauren Jansen, Shelly Peyton 

 

(620s) In Vivo Continuous Evolution of Genes and Pathways in Yeast ...................................................................................................808
Nathan Crook, Joe Abatemarco, Jie Sun, Alexander Schmitz, Hal Alper 

 

(620bn) Engineering Designer Glycopeptides As a Molecular Carrier for Cell Wall-Modifying Enzymes Expressed 
in Planta ...........................................................................................................................................................................................................809

Jianfeng Xu, Ningning Zhang, Hong Fang, Brett Savary, Gregory Phillips 
 



(620bo) Driving Potentials for Mass Transfer, Reaction Kinetics and Thermodynamics Define Syngas 
Fermentation to Produce Ethanol ................................................................................................................................................................810

John R. Phillips, Hasan K. Atiyeh, Raymond L. Huhnke 
 

(620bp) Optimizing Triacylglycerol Production Using the Crabtree Positive Fission Yeast, Schizosaccharomyces 
Pombe...............................................................................................................................................................................................................811

Alex Meyers, Taylor Weiskittel, Paul Dalhaimer 
 

(620k) Engineered Riboswitch: An Effective Way to Control Gene Expression in Cyanobacteria......................................................812
Rajib Saha, Bertram M. Berla, Himadri B. Pakrasi 

 

(620bb) Oligomer Formation of Toxic and Functional Amyloid Peptides Studied with Atomistic Simulations 
(Rapid Fire) .....................................................................................................................................................................................................813

Martin Carballo Pacheco, Ahmed E. Ismail, Birgit Strodel 
 

(620at) A Novel Soft Sensor Approach for Estimating Individual Biomass in Mixed Cultures (Rapid Fire) .....................................814
Kyle Stone, Devarshi Shah, Q. Peter He, Jin Wang, Alejandro Zamora 

 

(620ay) Dynamics of Aggregation of Proteins (Rapid Fire).......................................................................................................................816
Size Zheng, Katherine Shing, Muhammad Sahimi 

 

(620r) Engineer a Biosynthetic Platform to Branched Six- to Eight-Membered Lactones ....................................................................817
Pooja Jambunathan, Kechun Zhang 

 

(620ar) Engineering Antisense Transcription to Build Robust and Tunable Synthetic Genetic Switches...........................................818
Anushree Chatterjee 

 

(620ae) Predictors of siRNA Functional Asymmetry (Rapid Fire)...........................................................................................................819
Phillip Angart, S. Patrick Walton 

 

(620bq) Mathematical Model of Nanoparticle Transport in Tumor Vessels Influenced By Radiofrequency 
Hyperthermia..................................................................................................................................................................................................820

Samantha Blanton 
 

(620p) Microbial Production of Chondrotin Sulfate ..................................................................................................................................821
Wenqin He, Robert J. Linhardt, Mattheos A. G. Koffas 

 

(620bd) Microdroplet-Enabled Co-Cultivation and Characterization of Natural Microbial Communities........................................822
Sida (Steven) Wang, Mark A. Burns, Xiaoxia (Nina) Lin 

 

(620ad) Dead-Box Helicase and Idp (Intrinsically Disordered Domain) - Molecular Mechanisms By Single 
Molecule FRET (Rapid Fire) ........................................................................................................................................................................823

Younghoon Kim, Sua Myong 
 

(620br) Novel Tracking Peptide for Bio-Separation Processes .................................................................................................................824
Rudra Palash Mukherjee, Srinivas Jayanthi, T. K. S. Kumar, Bob Beitle 

 

(620bs) Modeling Population Fluctuations in Nutrient Limited Environments (Rapid Fire) ...............................................................825
Joseph Gardner, Nanette R. Boyle 

 

(620bu) Regulation of Carbon Metabolism and Lipid Accumulation in Yarrowia Lipolytica (Rapid Fire) .......................................826
Charles Rutter, Christopher V. Rao 

 

(620bf) Construction of a Platform Saccharomyces Cerevisiae for the Production of Muconic Acid (Rapid Fire) ...........................827
Miguel Suastegui, John Matthiesen, Jean-Philippe Tessonnier, Zengyi Shao 

 

(620af) Fabricating Surfaces for High-Throughput Sample Preparation and to Quantify Spatial Resolution in 
MALDI Imaging Mass Spectrometry (Rapid Fire) ....................................................................................................................................828

Faizan Zubair, Richard Caprioli, Paul Laibinis 
 

(620bt) Screening Signal Peptides for Heterologous Protein Secretion in Geobacillus Thermoglucosidans .......................................829
Jiewen Zhou, Angel Rivera, James Stephen Orr, Christopher V. Rao 

 

(620bv) Enzyme Encapsulation Using Cell Free Protein Synthesis ..........................................................................................................830
Seung Ook Yang, Bradley C. Bundy 

 

(620bw) Using Sacrificial DNA to Improve LET-Based Cfps Protein Yields..........................................................................................831
Andrew Broadbent, Bradley C. Bundy 

 

(620o) Ex Vivo Attenuation of Human Mesenchymal Stem Cell Senescence Via Metabolic Regulation .............................................832
Yijun Liu, Teng Ma 

 

(620q) Ectopic Expression of NANOG Restores the Actin Filamentous Organization and Contractile Capacity of 
Senescent Cells ................................................................................................................................................................................................833

Panagiotis Mistriotis, Xiaoyan Wang, Na Rong, Aref Shahini, Vivek K. Bajpai, Mohammadnabi Asmani, Ruogang Zhao, Stelios T. 
Andreadis 

 

(620aj) Design, Selection and Optimization of Affinity Peptides for Applications in Bioprocessing (Rapid Fire) .............................834
Divya Chandra, Steve Timmick, Chaz Goodwine, Nicholas Vecchiarello, Steven Cramer, Pankaj Karande 

 

(620ag) Converting a Thermostable Enzyme into a Binder of Explosive Molecules (Rapid Fire)........................................................836
Jennifer Haghpanah, Scott Banta 

 

(620bx) Engineering Pseudomonas Fluorescens for Efficient Bioseparation ..........................................................................................837
Ahmed El Masheiti, Michelle L. Luo, Chase L. Beisel, Robert R. Beitle 

 

(620by) A User Friendly Simulator for Antibody Producing Hybridoma Cell Cultures .......................................................................838
Denizhan Yilmaz, Satish J. Parulekar, Ali Cinar 

 

(620t) Synthesis of Well-Defined Protein-Polymer Conjugates Using Ligase-Mediated Site-Specific Modification 
and RAFT Polymerization.............................................................................................................................................................................839

Rebecca Falatach, Joseph Plaks, Sean Minderlein, Rick Page, Dominik Konkolewicz, Joel L. Kaar, Jason A. Berberich 
 

(620bz) Investigating Neural Control of Epithelial Barrier Function of the Small Intestine with an in Vitro 
Engineered Model System .............................................................................................................................................................................840

Marissa Puzan, Daniel Ventre, Abigail Koppes 
 



(620h) Evaluating Developmental Toxicity of Novel Molecules: A New Model System.........................................................................843
Thomas Case, Nicholas Costantini, Elizabeth Green, Samantha Marino, Mark Sharp, Samantha Winterburn, Matthew Wyatt, Kevin 
D. Dahm, Joseph F. Stanzione, Mary M. Staehle 

 

(620ca) A Method to Quantify Drug Uptake and Transport in 3D Multicellular Spheroids ................................................................844
Stephanie McCalla, Toni-Marie Achilli, Jeffrey Morgan, Anubhav Tripathi 

 

(620bi) Elucidate Robust Redox Metabolism of Clostridium Thermocellum (Rapid Fire) ...................................................................845
R. Adam Thompson, Cong T. Trinh, Donovan S. Layton 

 

(620a) Biotechnology of Phototrophs - from Metabolic Understanding to Scalable and Energy-Efficient 
Photobioreactors .............................................................................................................................................................................................846

Clayton Jeffryes, Borhane Samir Grama, Samira Chader, Spiros N. Agathos 
 

(620cc) Improved Forms of Omega-PCR for DNA Plasmid Construction and Manipulation..............................................................847
Imen Tanniche, Ryan S. Senger 

 

(620cd) Isolation of Caffeine-Degrading Bacteria from Soil .....................................................................................................................848
Shelby G. Brooks 

 

(620ce) Constructing a Biosynthetic Pathway to 3-Hydroxy-2-Pyrrolidinone ........................................................................................849
Amanda K. Fisher, David R. Bevan, Ryan S. Senger 

 

(620cf) Co-Immobilization of Cellulase Complex on Magnetic Nanoparticles Aiming to Sugarcane Bagasse 
Hydrolysis........................................................................................................................................................................................................850

Ítalo Waldimiro Lima França, Luciana R. B. Goncalves 
 

(620v) A Novel Low-Volume Two-Chamber Microfabricated Platform for Evaluating Drug Metabolism and 
Toxicity (Rapid Fire) ......................................................................................................................................................................................851

Shyam Sundhar Bale, Gautham V. Sridharan, Rohit Jindal, Martin L. Yarmush 
 

(620bg) Engineering Neurospora Crassa for Cellobionate Production from Cellulosic Biomass (Rapid Fire)...................................852
Hui Lin, Amanda Hildebrand, Takao Kasuga, Zhiliang (Julia) Fan 

 

(620ch) Bcr-Abl1 V304D Mutation in CML: Friend or Foe?....................................................................................................................853
Sabrina Pricl, Maurizio Fermeglia, V. Dal Col, P. Storici, B. Giabbai, M. Semrau, M. De March, N. J. Donato, A. Quintas-
Cardama 

 

(620cg) On the Mitochondrion’s Secret Service: Genetic Knockdown and Ligand Binding Define the Role of the 
Chaperone Sigma-1 Receptor in Blocking Metabolic Stress Response in Cancer Cells.........................................................................854

Erik Laurini, Gianluca Civenni, Celeste De Monte, Giuseppina Carbone, Bernhard Wünsch, Maurizio Fermeglia, Carlo Catapano, 
Sabrina Pricl 

 

(620ah) Engineering a Xylose Regulon in Saccharomyces Cerevisiae for Efficient Lignocellulosic Biomass 
Utilization (Rapid Fire)..................................................................................................................................................................................855

Venkatesh Endalurgopinarayanan, Nikhil U. Nair 
 

(622j) Using Solvent NMR Relaxation and Diffusion Measurements As Aids in Fingerprinting Microemulsions.............................856
David Fairhurst, Sean Race 

 

(622a) The Challenge to Determine Particle Size and Specific Surface Area of an Agglomerated Drug Substance in 
the Late-Stage Development..........................................................................................................................................................................857

Shasad Sharif, Mario Hubert 
 

(622q) Controlled Release of CGRP Antagonist Peptide By Temperature-Dependent Hydrogel Prolongs Analgesia 
in the Spared Nerve Injury-Induced Neuropathic Pain in Rats................................................................................................................858

Xi Xie, Li-Ming Zhang, Xinmin Xie, Conrado Pascual 
 

(622ai) Biogas Production from Three Lignocellulosic Residues: Coffe Cut-Stems (CCS), Sugarcane Bagasse and 
Pinus Patula.....................................................................................................................................................................................................859

Julio C. Sánchez Rendón, Carlos A. García, Carlos A. Cardona 
 

(622c) Microfluidic Assembly of Multifunctional Polyplexes ....................................................................................................................860
Jason Absher, Daniel Pack 

 

(622l) Generation of Cardiac Cell Lineages from Human Pluripotent Stem Cells By Modulation of WNT Signaling 
Via Small Molecules .......................................................................................................................................................................................861

Xiaoping Bao 
 

(622r) Interplay of Specific Trans- and Juxtamembrane Interfaces in the Regulation of Plexin-Semaphorin 
Signaling ..........................................................................................................................................................................................................862

Bryan W. Berger, Rachael Barton, M. Kathryn Iovine 
 

(622s) ß1-Integrin Surface Expression on Adipose Stem Cells Cultured in a Centrifugal Bioreactor with TGF-ß3 
and Cyclic Hydrostatic Pressure...................................................................................................................................................................863

Chrystal Quisenberry, Arshan Nazempour, Bernard J. Van Wie, Nehal I. Abu-Lail 
 

(622ah) Ultrasound Assisted Pretreatment of Rice Husk and Plantain ...................................................................................................864
Laura V. Daza, Yuri A. Pisarenko, Luis C Duarte, Florbela Carvalheiro, Carlos A. Cardona 

 

(622ae) Ethanol Production from Cocoyam (Xanthosoma sagittifolium). Design and Analysis ...........................................................865
Carlos A. Cardona, Sebastián Serna, Carlos A. García, Sebastián Posada 

 

(622ad) 5 Fu (Fluorouracil) Loaded Sulfatedchitin Nanoparticles for Drug Delivery: Preparation, 
Characterization & Evaluation.....................................................................................................................................................................866

Tanvi Jain, Sushil Kumar, P K Dutta 
 

(622x) Old Dog New Tricks; Electronic Platform to Quantify the Anti-Cancer Potential of a Cardiac Glycoside and 
Its Synthetic Analogue in Real-Time ............................................................................................................................................................867

Reem Eldawud, Neha Gupta, Yon Rojanasakul, Cerasela Zoica Dinu 
 

(622m) Vascular Differentiation from Embryonic Stem Cells in 3-D Auxetic Scaffolds .......................................................................868
Liqing Song, Y. Li, Changchun Zeng, Yan Li 

 



(622n) Hepatic Differentiation of Controlled-Size Embryonic Bodies Derived By Inverted Colloidal Crystal 
Scaffolds...........................................................................................................................................................................................................869

Yichun Wang, Joong Hwan Bahng, Nicholas Kotov 
 

(622t) Migration of Schwann Cells in Micropatterned Channels .............................................................................................................870
Chun Liu, Christina Chan 

 

(622ag) Quantitative Single Particle Tracking for Characterizing Virus Entry of H3 Influenza Strains............................................871
Deirdre A. Costello, Gary Whittaker, Susan Daniel 

 

(622b) Transport of Amyloid-ß Across the Blood Brain Barrier By P-Glycoprotein (Rapid Fire) ......................................................872
Hope Holt, Elizabeth Moore, Michelle Faucett, Fransico Gonzalez, Melissa A. Moss 

 

(622e) Modified Cellulose Acetate to Sequester Acrolein for Neuropathic Pain Reduction ..................................................................873
Breanne Muratori, Glen Acosta, Riyi Shi 

 

(622w) Integrin Alpha 6 and Calpain 2 Are Mechanosensitive Proteins in Breast Cancer ...................................................................877
Alyssa D. Schwartz, Shelly Peyton 

 

(622f) Identifying Primo Vascular System inside the Lymphatic Vessel Using Hollow Gold Nanoparticle ........................................878
Eric Carlson, Gustavo Perez-Abadia, Staci Adams, Jin Z. Zhang, Claudio Maldonado, Kyung A. Kang 

 

(622o) Xeno-Free Differentiation of Human Pluripotent Stem Cells Toward Insulin-Expressing Pancreatic 
Progeny ............................................................................................................................................................................................................879

Yongjia Fan, Fan Zhang, Emmanuel S. Tzanakakis 
 

(6da) Modelling and Optimal Control of Non-Viral siRNA Delivery.......................................................................................................880
Elnaz Jamili, Vivek Dua 

 

(622af) Using the Fluorescence Lifetime As a Cytometric Parameter to Sort Unlabeled, Heterogeneous Populations 
of Cells..............................................................................................................................................................................................................881

Jessica P. Houston, Kevin Houston, Kaylin Beeman 
 

(622p) Expansion of Human Mesenchymal Stem Cells in Fibrous Bed Bioreactor................................................................................882
Ang-Chen Tsai, Yijun Liu, Teng Ma 

 

(622ac) Delivery of Chemotherapeutic Drugs to Sensitize TRAIL Activity Against Gioblastoma Multiforme (GBM) 
Cells By Targeted MMP-Sensitive Peg-Hydrogel Microparticles.............................................................................................................883

Pelin Erkoc, Seda Kizilel, Tugba Bagci Onder, Ahmet Cingoz, Tugba Bal 
 

(622y) The Relationship Between Oxidative Stress and Breast Cancer Cell Adhesion Using an 
Ischemia/Reperfusion Injury Model ............................................................................................................................................................884

Carolyn Schumer, Ava Vargason, Kimberly W. Anderson, J Zach Hilt, Thomas Dziubla 
 

(622h) Engineering Bioresponsive Nanoparticles for Drug Delivery........................................................................................................885
Tunyaboon Laemthong, Kelly Dunlap, Sutapa Barua 

 

(622ab) Role of Tryptophan in the Activity of IRE1Î± Protein Activation during ER Stress and the Induction of 
Epithelial-Mesenchymal Transition (EMT) ................................................................................................................................................886

Amrita Oak, Christina Chan 
 

(622aj) Impacts of Varying Hydrodynamics Conditions and Mass Transfer on Staphylococcus Aureus Biofilms 
and Their Resistance to Antimicrobial Agents............................................................................................................................................887

Abiye Mekonnen, Patrick Ymele-Leki 
 

(622aa) Integrin-Growth Factor Receptor Co-Signaling during Breast Cancer Metastasis .................................................................888
Maria F. Gencoglu, Shelly Peyton 

 

(622v) Analysis of Kinetics of a Serpin-Serine Protease Complex ............................................................................................................889
Bryan Materi, J. Robby Sanders, Pedro E. Arce 

 

(622d) Evaluation of Nano-Formulated Neuroprotective Against Traumatic Brain Injury .................................................................890
Timothy Brenza, Shivani Ghaisas, Julia Vela Ramirez, Balaraman Kalyanaraman, Vellareddy Anantharam, Anumantha 
Kanthasamy, Balaji Narasimhan 

 

(623h) Cleaning in Place to Remove Allergenic Materials.........................................................................................................................891
Linda Trinh, Peter Martin, Jon Ashley, Sam Tothill, Roy Willey, Thomas L. Rodgers 

 

(623b) Techno-Economic and Environmental Assessment of Citric Acid Production By Aspergillus Niger (Rapid 
Fire) ..................................................................................................................................................................................................................892

Yessica Chacón Pérez, Laura V. Daza, Carlos A. Cardona 
 

(623j) Heterologous Biosynthesis and Diverse Applications for the Nonribosomal Peptide-Polyketide Siderophore 
Yersiniabactin (Rapid Fire)...........................................................................................................................................................................893

Mahmoud Kamal Ahmadi, Blaine A. Pfeifer 
 

(623l) Construction of a Xylose-Induced System in Lactobacillus Brevis for Efficient Glutathione Production................................894
Changjiang Lv, Sheng Hu, Jun Huang, Lehe Mei 

 

(623g) Induction of Mibrobial Defense Mechanisms ..................................................................................................................................895
Elizabeth Frayne 

 

(623d) Techno-Economic and Environmental Assessment of Supercritical Pumpkin (Curcubita maxima) 
Extraction ........................................................................................................................................................................................................896

Ashley Caballero, Angela Idárraga, Carlos A. Cardona 
 

(623e) Alkaline Peanut Protein Extraction Assisted with Microwaves (MAE) .......................................................................................899
Ariana Del C. Ochoa, Cristina Chuck 

 

(623f) The Effects of Different Bioprocessing Parametrs on Pectinase Production By Aspergillus Niger from 
Orange Peel Waste (Rapid Fire) ...................................................................................................................................................................900

Nor Zalina Othman, Hamiza Suhaimi, Roslinda Abd Malek, Solleh Ramli, Ramlan Aziz, Mona A Esawy, Hesham El Enshasy 
 

(623k) Optimization of Growth Medium and Bioprocessing Condition in Pilot Scale Stirred Tank Bioreactors for 
Production of Levan By Bacillus Subtilis (Rapid Fire) ..............................................................................................................................901

Nor Zalina Othman, Khairedza Rahmi, Solleh Ramli, Roslinda Abd Malek, Ramlan Aziz, Mona A Esawy, Hesham El Enshasy 
 



(623m) Improving Thermostability of Cis-Epoxysuccinate Hydrolase from Rhodococcus Opacus By Semi-Rational 
Designs and Directed Evolution ....................................................................................................................................................................902

Pei Qiao, Mianbin Wu, Li Zhu, Yaqin Zhang, Lirong Yang, Jianping Lin 
 

(623n) Solubility of Vanillin and Vanillic Acid in Supercritical Carbon Dioxide ...................................................................................903
Adrián Rojas-ávila, Teresa Rosales-García, Gloria Dávila-Ortiz, Luis A. Galicia-Luna 

 

(623c) A Comparative Study of the Effects of Specific Growth Factors and Extracellular Matrix Proteins on 
Neurite Outgrowth (Rapid Fire) ...................................................................................................................................................................904

Brita Anderson 
 

(623i) Operational Mode Selection for Succinic Acid Production (Rapid Fire) ......................................................................................905
Aikaterini Rigaki, Colin Webb, Constantinos Theodoropoulos 

 

(623a) High Strength Acetic Acid Production in Acetobacter pasteurianus by Transcriptional Analysis and 
Enhancement of Alcohol Respiratory Chain Run ......................................................................................................................................906

Xiaole Xia, Chuanliu Zhu, Zhengliang Qi, Wu Wang 
 

(626a) Redox Properties of Food-Derived Polyphenols..............................................................................................................................907
Minori Uchimiya 

 

(629a) In silico Analysis of Anaerobic Methane Oxidation By Methanosarcina Acetivorans ...............................................................908
Hadi Nazem-Bokaee, Saratram Gopalakrishnan, James G. Ferry, Thomas K. Wood, Costas D. Maranas 

 

(629b) Genome Scale Loss-of-Function Screening in Saccharomyces Cerevisiae Using Crispr/Cas9 System ....................................909
Zehua Bao, Han Xiao, Mohammad Hamedirad, Ran Chao, Jing Liang, Huimin Zhao 

 

(629c) New Yeast Strains Optimized for Metabolic Engineering for Biobased Products with Reduced Ethanol 
Production .......................................................................................................................................................................................................910

Jose L. Avalos, Boonsom Uranukul, Gerald Fink, Greg Stephanopoulos 
 

(629d) Instating the Wood-Ljungdahl Pathway for Carbon Dioxide Fixation into the Solventogenic Clostridium 
Acetobutylicum ...............................................................................................................................................................................................911

Ellinor D. Schmidt, Eleftherios T. Papoutsakis 
 

(629e) Deregulating Escherichia Coli Non-Growth Metabolism for High Productivity Chemical Synthesis without 
Carbon Loss to Growth .................................................................................................................................................................................912

William Bothfeld, Jennifer Greene, Michael Brotz, Keith E. J. Tyo 
 

(629f) Improving the Production of Mvl in E. coli By Directed Evolution ..............................................................................................913
Yi-Shu Tai, Jilong Wang, Kechun Zhang 

 

(629g) Engineering Redox Homeostasis and Aldehyde Detoxification to Improve Lipid Production in Y. Lipolytica ......................914
Peng Xu, Kangjian Qiao, Gregory N. Stephanopoulos 

 

(641a) Single-Cell Transcriptional Analysis Reveals Principles of Neuronal Phenotype Organization and Plasticity ......................915
James Park, Babatunde A. Ogunnaike, James S. Schwaber, Rajanikanth Vadigepalli 

 

(641b) Global Shift in the Cytosolic Proteins of Human HEK293 Cells and E. coli Induced with a Phosphate 
Analogue Correlates with mRNA Stability and Relative Protein Abundance ........................................................................................916

Elizabeth Frayne 
 

(641c) Proteomics and Factorial Experimental Design Enabled Novel Insights into Sulfur Metabolism and 
Microbe-Mineral Interactions in a Model Phototrophic Bacterium ........................................................................................................924

Amalie L. Tuerk, Thomas E. Hanson, Kelvin H. Lee 
 

(641d) Omics Guided Rationally Metabolic Engineering of Clostridium Tyrobutyricum ....................................................................925
Jianfa Ou, Chao Ma, X. Margaret Liu 

 

(641e) Understanding the Mechanism of Multi-Drug and Extensively-Drug Resistant Mycobacteria: Insights into 
Transport Processes .......................................................................................................................................................................................926

Priyanka Padwal, Rajdip Bandyopadhyaya, Sarika Mehra 
 

(641f) Modulation of Transcriptomic Response of Streptomyces Coelicolor Towards Ciprofloxacin with Altered 
Nutrient Composition.....................................................................................................................................................................................927

Sarika Mehra, Minal Patkari 
 

(641g) Characterization of Protein-Metabolite Regulatory Interactions Via Complementary Parallel Approaches.........................928
McKenzie Smith, Mark P. Styczynski 

 

(646a) Development of Synthetic-Hybrid Systems for Enhanced Gene Expression Control.................................................................929
Brittany Forkus, Yiannis N. Kaznessis 

 

(646b) De Novo Design of Heat-Repressible RNA Thermosensors in E. coli...........................................................................................930
Allison Hoynes-O'Connor, Kristina Hinman, Lukas Kirchner, Tae Seok Moon 

 

(646c) Retargeted Bacterial Regulatory RNAs for Metabolic Engineering .............................................................................................931
Samuel D. Stimple, Ashwin Lahiry, David W. Wood, Richard A. Lease 

 

(646d) Discovery and Design of Novel Regulatory Noncoding RNA in Bacteria ....................................................................................932
Jeremy Marcus, Soha Hassoun, Nikhil U. Nair 

 

(646e) Integrating Multiple Omics Studies to Uncover Underlying Post-Transcriptional Regulatory Networks...............................933
Steven Sowa, Grant Gelderman, Chelsea Clark, Sarah Lipp, Areen Pitaktong, Michael Baldea, Lydia M. Contreras 

 

(646g) Reconstructing Anaerobic Microbiomes from the ‘Bottom-up': New Techniques to Decipher Interwoven 
Metabolism ......................................................................................................................................................................................................934

Sean P. Gilmore, Jessica A. Sexton, John Henske, Michael K. Theodorou, Dave Valentine, Michelle A. O'Malley 
 

(652a) The Role of Modeling, Simulation and Optimization Approaches in the Design of Pharmaceutical 
Production Processes......................................................................................................................................................................................935

Hirokazu Sugiyama 
 

(652b) Modeling of Drug Substance Manufacturing in a Multi-Purpose Plant ......................................................................................936
José Luís Santos 

 

(652c) Systematic Retrofitting Methodology for Pharmaceutical Drug Purification Processes............................................................937
Gioele Casola, Satoshi Yoshikawa, Hayao Nakanishi, Masahiko Hirao, Hirokazu Sugiyama 

 



(652d) Model Based Approach to Develop a Ring-Closure Reaction with High Product Selectivity ...................................................938
Marimuthu Andiappan, Adam D. McFarland, Jared Fennell 

 

(652f) Simulation of Biopharmaceutical Bioreactor Using an Integrated CFD-Population Balance Modeling 
Approach .........................................................................................................................................................................................................953

Parham Farzan, Marianthi Ierapetritou 
 

(652g) Systematic Design and Optimization of Fines Removal in Mixed-Product Mixed-Suspension Crystallizer ...........................955
Andy Koswara, David Acevedo, Zoltan K. Nagy 

 

(661a) Characterization of Lab and Plant Reactors Using Fast Competitive Reactions and a Predictive Model...............................956
Joe Hannon, Andrew Bird, Andrew Derrick, Matthew Boydell 

 

(661b) Case-Studies of Enhancing Manufacturing Flexibility for a Commercial Biologic ....................................................................957
Lei Zhou, Pani Apostolidis, Hugh Graham 

 

(661c) The Confined Impeller Stirred Tank (CIST): A New Mixing Device Designed to Properly Scale-Down Local 
Mixing Effects in Industrial Applications....................................................................................................................................................958

Marcio Bezerra Machado, Suzanne M. Kresta 
 

(661d) A Hybrid Experimental-Computational Method to Scale-up Powder Dissolution in Viscous Solvent: An 
Industrial Approach .......................................................................................................................................................................................959

Avik Sarkar, Rolf Larsen, Thean Yeoh, Rick F. Falk, Pankaj Doshi, Mary T. Am Ende 
 

(661e) Scale-up of Agitated Drying: Using Agitator Motor Power Draw to Control Changes in Powder Properties ........................960
Eric M. Saurer, Fulya Akpinar, Jeanne Ho, Brenda Remy, Benjamin J. Glasser 

 

(661f) Rational Scale-up of Hot Melt Extruders: 1D Predictive Modeling Based on 3D Smoothed Particle 
Hydrodynamics ...............................................................................................................................................................................................961

Josip Matic, Andreas Eitzlmayr, Johannes G. Khinast 
 

(661g) Designing for Compaction in Tablets with Spray Dried Intermediates .......................................................................................963
Kristin Ploeger, Márcio Temtem, Paula Cordeiro, Angela Aghajanian 

 

(664a) Tuning Phage Display and Yeast Surface Display for Panning for Novel Ligands on Tumor Cells.........................................965
Lawrence A. Stern, Ian A. Schrack, Aakash Deshpande, Sadie M. Johnson, Benjamin J. Hackel 

 

(664b) Stabilization of Xylanase By Its Random Insertional Fusion to a Thermophilic Host Protein Domain ..................................966
Vandan Shah, Brennal Pierre, Tamari Kirtadze, Seung Shin, Jin Ryoun Kim 

 

(664c) Co-Evolution of Affinity and Stability of Alzheimer's Domain Antibodies Using Yeast Surface Display................................967
Mark C. Julian, Christine C. Lee, Kathryn E. Tiller, Lilia A. Rabia, Peter M. Tessier 

 

(664e) The Distribution of Fitness Effects of Indels in TEM-1 Beta-Lactamase .....................................................................................968
Courtney Gonzalez, Paul Roberts, Marc Ostermeier 

 

(664f) Protein Engineering As a Tool to Improve the Surfactant Activity of OmpA Protein from Escherichia coli..........................969
Vanessa Lucia Nuñez Velez, Silvia Restrepo Restrepo, Oscar Alberto Alvarez, Andres Fernando González Barrios 

 

(664g) Directed Evolution of Self-Cleaving Intein Purification Tags with Improved Cleavage Kinetics.............................................970
Samuel D. Stimple, Michael J. Coolbaugh, Yamin Fan, Kyle Cochran, David W. Wood 

 

(676a) Induced Pathway Optimization By Antibiotic Doses in Saccharomyces Cerevisiae ...................................................................971
Jiazhang Lian, Run Jin, Huimin Zhao 

 

(676b) Novel Gut Fungal Sugar Transporters for Improved Bioprocess Efficiency ..............................................................................972
Kevin V. Solomon, John Henske, Sean P. Gilmore, Susanna Seppala, Michelle A. O'Malley 

 

(676c) Constructing a General Bioinformatics Pipeline to Identify Regulatory Mechanisms That Improve Ethanol 
Tolerance in Zymomonas Mobilis ................................................................................................................................................................973

Seung Hee Cho, Katie Haning, Chen-Hsun Tsai, Lydia M. Contreras 
 

(676d) Facilitating Unconventional Yeast Engineering for Biorenewables Production .........................................................................974
Mingfeng Cao, Meirong Gao, Zengyi Shao 

 

(676e) Optimization of the Escherichia coli Methyl Erythritol Phosphate Pathway ..............................................................................975
Niju Narayanan, Gregory N. Stephanopoulos 

 

(676f) Kinetic Modeling of Lignin Biosynthesis in Arabidopsis thaliana for Improved Biofuel Production .......................................976
Rohit Jaini, Longyun Guo, Peng Wang, Rachel McCoy, Natalia Dudareva, Clint Chapple, John A. Morgan 

 

(676g) Transforming Our Understanding of Algal and Plant Lipid Metabolism with a High-Throughput Whole 
Genome Functional Genomics Strategy.......................................................................................................................................................977

Robert Jinkerson, Martin Jonikas 
 

(682a) Relationships Between CO2 Consumption and Co-Product Formation during Bubble-Column 
Photobioreactor Cultivation of the Diatom Cyclotella Under Light-Limited and Light-Saturated Growth 
Conditions........................................................................................................................................................................................................978

Altan Ozkan, Gregory L. Rorrer 
 

(682b) On-Line Monitoring of Protein Product Formation in Mammalian Cell Culture System ........................................................984
Wen Wang, Daniel I. C. Wang 

 

(682d) Application of Scale-Down Modeling for Improving Robustness of a Manufacturing Process By 
Supplementation of Limiting Nutrients .......................................................................................................................................................985

Benjamin Orbon, Vijay Janakiraman, Rashmi Kshirsagar, Thomas Ryll 
 

(682e) Genomics Based Methodology of Cell-Culture Media Formulation for Improved Bio-Therapeutic 
Productivity and Quality Consistency..........................................................................................................................................................986

Hemlata Hemlata, Seongkyu Yoon 
 

(682f) Control of Chitin and Lipid Production in the Photosynthetic Diatom Cyclotella Sp By Co-Limitation of 
Silicon and Nitrate in Batch and Fed-Batch Cultivation ...........................................................................................................................987

Omar Chiriboga, Nattaporn Chotyakul, Xulei Wu, Bob Durst, J. Antonio Torres, Gregory Rorrer 
 

(682g) Fed-Batch Production of Novel Antifungal Peptide .......................................................................................................................996
Rudra Palash Mukherjee, Tyler Bazyk, Srinivas Jayanthi, David McNabb, T. K. S. Kumar, Bob Beitle 

 



(686a) Molecular Mobility As a Tool for Understanding the Impact of Polyvinylpyrrolidone (polymer) and Tpgs 
(surfactant) in Crystallization Kinetics of Amorphous Celecoxib ............................................................................................................997

Darlene Santiago, Lynne Taylor, Laura Mosquera 
 

(686b) Process Development for a Co-Crystal of Telaprevir (VX-950) and 4-Hydroxybenzoic Acid.................................................1000
Billie Kline, Todd Blythe, Eric Borsje, Eleni Dokou, Rahela Gasparac, Michael L Hurrey, Megna Israni, Meghan Johnston, Valdas 
Jurkauskas, Dragutin Knezic, Praveen Mudunuri, Yolanda Pesha, Kareem Reda, Brian Phenix, Charles Van Kirk 

 

(686c) Primary Nucleation Under High Shear Conditions ......................................................................................................................1001
Moiz Diwan, Huayu Li, Fredrik Nordstrom 

 

(686d) Microfluidic Spherical Crystallization and Co-Formulation of Drugs and Excipients – Controlling 
Morphology and Polymorphism .................................................................................................................................................................1002

Eunice Wan Qi Yeap, Ambika Somasundar, Denise Zi Ling Ng, Yiji Wang, Saif A. Khan 
 

(686e) Morphology Evolution of Quadrangular Dendrites of Erythritol...............................................................................................1003
Ting Wang, Jingkang Wang, Hongxun Hao 

 

(697a) Implementation of a Reduced System Model to a Continuous Direct Compression Manufacturing Process .......................1004
Adam S. Butterbaugh, Salvador García-Muñoz, Carla Luciani, Ian Leavesley, Ahmad Almaya 

 

(697b) Flowsheet Modeling for Oral Solid Drug Product Manufacturing.............................................................................................1005
Zilong Wang, M. Sebastian Escotet-Espinoza, Ravendra Singh, Fernando J. Muzzio, Marianthi Ierapetritou 

 

(697c) A Multi-Fidelity Mechanistic Modeling Framework for Wet Granulation Processes: Characterization and 
Technology Transfer ....................................................................................................................................................................................1007

Dana Barrasso, David Slade, Sean K. Bermingham 
 

(697d) Prediction of Lubrication-Based Tensile Strength Reduction Using a Compartment Modeling Approach .........................1008
William R. Ketterhagen, Matthew P. Mullarney, John Kresevic, Daniel O. Blackwood 

 

(697e) FEM Simulations on Tablet Impact................................................................................................................................................1009
Jie Ren, Gerard Klinzing, Steven Persak, Adam Procopio 

 

(697f) Dynamic Modeling and Advanced Control of Tablet Press .........................................................................................................1023
Ravendra Singh, M. Sebastian Escotet-Espinoza, Shishir Vadodaria, Jun Zhang, Fernando J. Muzzio, Rohit Ramachandran, 
Marianthi Ierapetritou 

 

(697g) Data Driven Predictive Modeling of Formulation and Process Conditions of Pharmaceutical Spray Dried 
Intermediates ................................................................................................................................................................................................1024

Elise Miller 
 

(704a) Improvement of KM of Ammonia and Mechanistic Insight of Amine Dehydrogenases through Rational and 
Data-Driven Protein Engineering ...............................................................................................................................................................1025

Samantha Au, Bettina Bommarius, Andreas S. Bommarius 
 

(704b) Barrel-Stave Pore Formation for Four De Novo Designed Antimicrobial Peptides .................................................................1026
Brian Murray, Alexa Aranjo, Dinesh Cherupalla, C. Seth Pearson, Georges Belfort 

 

(704c) Toward Design of Antibody Binding Loops That Mediate Conformation- and Sequence-Specific 
Recognition of Amyloid-Forming Polypeptides ........................................................................................................................................1027

Christine C. Lee, Mark C. Julian, Kathryn E. Tiller, Fanling Meng, Lilia A. Rabia, Peter M. Tessier 
 

(704d) Engineering the Beta Roll Peptide for Biotechnology Applications ...........................................................................................1028
Beyza Bulutoglu, Kevin Dooley, Scott Banta 

 

(704e) Genetically Encoded ATP Sensor Based on Magnetic Resonance Imaging ...............................................................................1029
Arnab Mukherjee, George Sun, Xiaowei Zhang, David V. Schaffer, Mikhail Shapiro 

 

(704f) Development of Biosensors to Identify New Chemicals Against Dengue Fever Vectors...........................................................1030
Miriam Shakalli Tang, David W. Wood 

 

(704g) Discovery and Engineering of Cytochromes P450 from Plant Secondary Metabolism............................................................1031
Amy Calgaro, Gert Kiss, Elizabeth Sattely 

 

(711a) Living Reverse Osmosis Membranes: A Model for the Beneficial Use of Engineered Biofilms ..............................................1032
Thammajun L. Wood, Rajarshi Guha, Manish Kumar, Thomas K. Wood 

 

(711b) Development of Synthetic-Hybrid Systems for Enhanced Gene-Expression Control ..............................................................1033
Brittany Forkus, Yiannis N. Kaznessis 

 

(711c) Towards a Genetically-Engineered Bacterium for Gastrointestinal Wound Healing ..............................................................1034
Chelsea Virgile, Eunkyoung Kim, Gregory F. Payne, William E. Bentley 

 

(711d) Perturbing Bacterial Adaptive Resistance Using Crispr-Cas9 Mediated Gene Targeting: Emerging 
Applications in Synthetic Biology ...............................................................................................................................................................1036

Peter Otoupal, Keesha Erickson, Anushree Chatterjee 
 

(711e) Harnessing Synthetic Biology to Uncover & Engineer Plant Natural Product Biosynthesis in Yeast ....................................1037
Yanran Li, Christina D. Smolke 

 

(711f) Composability and Design of Parts for Application to Large-Scale Pathway Engineering in Yeast .......................................1038
Eric M. Young, Johannes A. Roubos, Ben Meijrink, D. Benjamin Gordon, Christopher A. Voigt 

 

(711g) Rapid Evolution of Regulatory Elements for Multiplexed Combinatorial Metabolic Engineering........................................1039
Peng Xu, Gregory N. Stephanopoulos 

 

(722a) Improved Functional Screening of Metagenomic Libraries Via Heterologous Sigma Factor Expression.............................1040
Nicholas R. Sandoval, Stefan M. Gaida, Sergios A. Nicolaou, Keerthi P. Venkataramanan, Eleftherios T. Papoutsakis 

 

(722b) Rapid Engineering of Bacteria with Multiplexed Editing, Testing and Tracking Approaches ..............................................1041
Ramsey Ibrahim Zeitoun, Ryan T Gill 

 

(722c) Controlling Central Carbon Metabolism for Improved Pathway Yields ...................................................................................1042
Sue Zanne Tan, Kristala L. J. Prather 

 

(722d) Development and Application of Genetic Tools for an Industrial Strain of Solventogenic Clostridium ...............................1043
Nicolaus Herman, Mitchell Thompson, Jon M. Kuchenreuther, Wenjun Zhang 

 



(722e) Reversing Methanogenesis to Capture Methane for Liquid Biofuels .........................................................................................1044
Thomas K. Wood, Valerie Soo, Arti Tripathi, Michael J. McAnulty, Fayin Zhu, Limin Zhang, Emmanuel Hatzakis, Philip Smith, 
Saumya Agrawal, Hadi Nazem-Bokaee, Saratram Gopalakrishnan, Howard Salis, James G. Ferry, Costas D. Maranas, Andrew 
Patterson 

 

(722f) Development of an E. coli Co-Culture for the Improved Conversion of Phenylpropanoic Acids to Catechins 
in Vivo ............................................................................................................................................................................................................1045

J. Andrew Jones, Victoria Vernacchio, Shannon Collins, Daniel Lachance, Wenqin He, Jacob A. Englaender, Mattheos A. G. 
Koffas 

 

(722g) Engineering of Mevalonate-Synthesis Pathway from Methanol in Methylobacterium Extorquens AM1 .............................1046
Wei-Fan Liang, Lan-Yu Cui, Chong Zhang, Xin-Hui Xing 

 

(727a) Designing De Novo Overall Stoichiometric Conversions and Intermediate Metabolic Reactions ..........................................1061
Anupam Chowdhury, Costas D. Maranas 

 

(727b) Integrative Analysis of Gene Co-Expression and Metabolic Networks in Microbial Communities: 
Organizational Properties of a Unicyanobacterial Consortium..............................................................................................................1062

Hyun-Seob Song, Ryan S. McClure, Christopher C. Overall, Hans C. Bernstein, Alexander S. Beliaev, Ronald C. Taylor, 
Christopher S. Henry, Stephen R. Lindemann, H. Steven Wiley, Jim K. Fredrickson 

 

(727c) Spatiotemporal Metabolic Modeling of Clostridium Ljungdahlii for Renewable Alcohol Production from 
Synthesis Gas.................................................................................................................................................................................................1063

Jin Chen, Jose A. Gomez, Kai Höffner, Paul I. Barton, Michael A. Henson 
 

(727d) Hybrid Agent-Based Framework Towards Virtual Cell Culture Bioreactors ..........................................................................1064
Elif S. Bayrak, Tony Wang, Ali Cinar, Cenk Undey 

 

(727e) A Model-Based Strategy for Understanding and Improving Recombinant Protein Glycosylation in CHO 
Cells ................................................................................................................................................................................................................1065

Sarah Fadda, Philip M Jedrzejewski, Si Nga Sou, Ioscani J. Del Val, Sarantos Kyriakopoulos, Karen M. Polizzi, Cleo Kontoravdi 
 

(727f) Metabolic Flux Analysis Using Isotope Labeled Metabolites to Understand High Lactate Phenotype in a 
Fed-Batch Cell Culture Process ..................................................................................................................................................................1066

Kyle McElearney, Smitha Krishnan, Nicholas Alden, Alan Gilbert, Kyongbum Lee 
 

(727g) Application of 13C Flux Analysis to Identify High-Productivity CHO Metabolic Phenotypes ...............................................1067
Neil Templeton, Allison McAtee, Kevin Smith, Steven Lang, Michael J. Betenbaugh, Jamey D. Young 

 

(730a) Development of a Reactive Slurry-Slurry Approach to Improve Crystallization Process Performance and 
Scalability ......................................................................................................................................................................................................1068

Lotfi Derdour, Joseph Reckamp, Christopher Pink 
 

(730b) Effect of Seed Type on the Resistance of API Agglomerates to Agitated Drying......................................................................1069
Maria Sandoval, Lotfi Derdour, Saravanababu Murugesan, Christina Risatti, Alan Braem, Andrew G. Lee, Aghogho Pedro, Ehrlic 
T. Lo, Albert Delmonte 

 

(730c) Continuous Nanoparticle Production Using Focused Acoustics..................................................................................................1070
Carl Beckett, Srikanth Kakumanu, Jim Laugharn 

 

(730d) Crystal Growth Inhibition of a Poorly Water-Soluble Drug Using Polymeric Additives ........................................................1074
Caitlin Schram, Lynne Taylor, Stephen P. Beaudoin 

 

(730e) Dynamic Modeling and Control of Multi-Stage Slug-Flow Crystallization ...............................................................................1075
Michael L. Rasche, Mo Jiang, Richard D. Braatz 

 

(730f) Polymorphism in the Development and Scale-up of Reactive-Crystallization of an Active Pharmaceutical 
Ingredient ......................................................................................................................................................................................................1080

Haitao Zhang, Kostas Saranteas 
 

(734a) Structure-Function Design Principles at Nucleotide Resolution for Crispr Small Guide RNAs.............................................1081
Kyle E. Watters, Timothy Abbott, Stanley L. Qi, Julius B. Lucks 

 

(734b) A Synthetic-Biology Approach to Rapidly Characterize Novel Crispr-Cas Systems ...............................................................1082
Ryan T. Leenay, Chase L. Beisel 

 

(734c) Design Principles of a Robust Genetic Switch Using Antisense Transcription..........................................................................1083
Antoni Escalas, Usha Varanasi, Anushree Chatterjee 

 

(734d) Rewriting the Language of Biology: Unnatural Amino Acids Incorporation at Sense Codons Using Cell-
Free System ...................................................................................................................................................................................................1084

S. M. Amin Salehi, Mark T. Smith, Jeremy Hunt, Song-Min Schinn, Bradley C. Bundy 
 

(734e) Development of a Modular, Small Molecule Responsive, Transcriptional Regulator Platform..............................................1085
Andrew K. D. Younger, Neil C. Dalvie, Joshua N. Leonard 

 

(734f) Synthetic Extracellular Sensing Circuit By Intein-Mediated Reconstitution of Yeast Mating Factor....................................1086
Kay Siu, Wilfred Chen 

 

(734g) New Tools for Controlling Gene Expression in Drosophila Melanogaster Embryos Using Hammerhead 
Ribozymes and Short Open Reading Frames............................................................................................................................................1087

Ashley Jermusyk, Thomas Jacobsen, Paetra Muller, Chase L. Beisel, Gregory T. Reeves 
 

(746a) Hybrid Cell Culture Models for Efficient Process Development ................................................................................................1088
Alessandro Butté, Michael Sokolov, Massimo Morbidelli 

 

(746b) The Impact of Glycation on Protein Color ....................................................................................................................................1089
Sharat Varma, Florian Krattenmacher, Natarajan Vijayasankaran, Steven Meier, Christopher Yu 

 

(746c) Increase Cell Culture Development Value Using the Modular Automated Sampling Technology (MASTTM) 
Platform in an Integrated Bioprocess Lab Environment.........................................................................................................................1090

Clint Pepper 
 

(746d) Application of Raman Spectroscopy in Cell Culture Process Development ..............................................................................1091
Michael Sokolov, Daniel Karst, Vania Bertrand, Miroslav Soos, Massimo Morbidelli, Alessandro Butté 

 



(746f) Density Surrogate for Fine Tuning Dissolution of an Extended Release Tablet to Increase Manufacturing 
Process Robustness .......................................................................................................................................................................................1092

Christopher Mancinelli, Jennifer Monaldi, Johnny Chowoe, Stelios Tsinontides, James Wright, Eda Ross Montgomery, Mani 
Sundararajan, Maury Winkler, Marty Shelton 

 

(747a) Engineered Therapeutic and Diagnostic Proteins Targeting Tumor Biomarker Mesothelin..................................................1093
Allison Sirois, Katia George, Sarah J. Moore 

 

(747b) Covert Cancer Therapeutics: Engineering T Cells to Interrogate Intracellular Tumor Antigens .........................................1109
Patrick Ho, Yvonne Chen 

 

(747c) Protease-Activatable Viruses for Cardiovascular Disease Therapy ...........................................................................................1110
Michelle L. Ho, Momona Yamagami, Michael Lam, Veronica Gough, Junghae Suh 

 

(747d) Targeted Enzyme Prodrug Therapy for Prostate Cancer – a Comparative Study of L-Methioninase, Purine 
Nucleoside Phosphorylase, and Cytosine Deaminase ...............................................................................................................................1111

Katrin Guillen, John Krais, Brent Van Rite, Carla Kurkjian, Roger G. Harrison 
 

(747e) DNA Aptamer Switch for Enzymatic Prodrug Activation Against Cancer ...............................................................................1112
Rebecca P. Chen, Wilfred Chen 

 

(747f) Generation of Protease-Inhibiting Monoclonal Antibodies By Novel Paratope Design ............................................................1113
Dong Hyun Nam, Carlos Rodriguez, Tyler Lopez, Ge Xin 

 

(747g) Cell-Free Protein Synthesis: A Dynamic Platform for Rapid Screening and Production of Cytotoxic Cancer 
Biotherapeutics .............................................................................................................................................................................................1114

S. M. Amin Salehi, Mark T. Smith, Anthony M. Bennett, Bradley C. Bundy 
 

(172a) Can R&D be Standardized? Implementation of a Recipe Framework Supporting Lab to Patient Execution 
and Analytics.................................................................................................................................................................................................1115

Alison Harkins, Paul McCarthy, Emmett O'Connor 
 

(172b) Enabling Rapid Elemental Analysis of Highly-Automated, Parallel Screening Studies for Pharmaceutical 
Process Development....................................................................................................................................................................................1116

Joshua Selekman, Brendan C. Mack, William Gallagher, Vidya Iyer, Victor W. Rosso, Jun Qiu, Maxime Soumeillant, Nancy Lewen 
 

(172c) Pharmaceutical Process Development Using Computer Aided-Methods and Tools.................................................................1117
Emmanouil Papadakis, Rafiqul Gani, Krist V. Gernaey 

 

(172d) Accuracy of Micro Powder Dosing and Feeding Via a Vibratory Sieve-Chute ........................................................................1118
Amrit Paudel, Maximilian Besenhard, Eva Faulhammer, Sarah Fathollahi, Gerald Reif, Vittorio Calzolari, Stefano Biserni, Andrea 
Ferrari, Simon Lawrence, Marcos Llusá, Johannes G. Khinast 

 

(172e) Chromatographic Tools to Predict the Stability of MAbs for Faster Identification of Therapeutic 
Candidates .....................................................................................................................................................................................................1121

Sarah Hedberg, Daryl Williams, Jerry Heng, John Liddell 
 

(172f) Advancements of Accelerated Stability Studies and Modeling through Use of Nonlinear Kinetics and 
Bootstrapping................................................................................................................................................................................................1123

Don Clancy, Neil Hodnett, Rachel Orr, Martin Owen, John Peterson 
 

(172g) Hydrodynamics and Mass Transfer Effects in Mini Vessel Dissolution Testing Systems ........................................................1140
Bing Wang, Gerard Bredael, Piero M. Armenante 

 

(758a) Stability By Design (SbD): Utilizing Material Science Principles to Predict Physical and Chemical Stability 
of Pharmaceutical Solids..............................................................................................................................................................................1141

Michael Brunsteiner, Corinna Gressl, Johannes G. Khinast, Amrit Paudel, Adrian L. Davis, Margaret Landis, Klimentina 
Pencheva, Garry Scrivens, Geoff Wood 

 

(758b) Exploring Polymorph Free Energy Landscapes with Hamiltonian Reweighted Molecular Dynamics..................................1144
Eric Dybeck, Brittany Zimmerman, Natalie Schieber, Gerhard Koenig, Michael R. Shirts 

 

(758c) Molecular Modeling to Design and Control (M2DC): A First Principles Approach to Polymorph Prediction 
and Crystallization Unit Design ..................................................................................................................................................................1145

Conor Parks, Andy Koswara, Ramon Pena, Doraiswami Ramkrishna, Zoltan K. Nagy, Hsien-Hsin Tung, Shailendra Bordawekar 
 

(758d) PAT for Form Monitoring during Drying .....................................................................................................................................1146
Mina Dimitri 

 

(758e) Molecular Modeling of Additive Effects on Calcium Pyrophosphate Crystals .........................................................................1147
Nathan Duff, Chengxiang Liu, Erik E. Santiso 

 

Author Index 




