Food, Pharmaceutical &
Bioengineering Division

Held at the 2024 AIChE Annual Meeting

San Diego, California, USA
27-31 October 2024

ISBN: 979-8-3313-1663-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by AIChE
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

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

NOVEL PROCESS TECHNOLOGIES IN FOOD AND BIOMANUFACTURING

473a Invited Talk: Engineering Synthetic Multienzyme Complexes for Spatial Optimization of
BIOCALALYSIS ..vveeteeitee ittt ettt b bt bttt h bt e bt E e R b e ke E e R e e R e e Rt e AR e AR e eR e e eR e e Rt e R bt s benE e e beenreenreennas 1
We Kang

473b Optimizing Carbon Efficiency of Fermentation by Engineering Mixotrophic Clostridium

Coculture and Interspecies INTETACTIONS. ........uiiiiiiiieie it ereas 2
Hyeongmin Seo, Jonathan Otten, Noah Willis, John Hill, Sofia Capece, Eleftherios T.
Papoutsakis

473c An Integrated Fermentation Process with in-Situ Product Separation for High-Titer and High-
Rate Butanol Production from Lignocellulosic Biomass Hydrolysate ............cccocvivviiiinienienne e 3
Zonghao Zhang, Jialei Hu, Shang-Tian Yang

176aa Metabolic Engineering of Clostridium Tyrobutyricum for Butyl Butyrate Production............ccccoovvininnins 4
Xiaolong Guo, Hongxin Fu, Jufang Wang

473e Applicability of Legume-Based Protein- and Starch-Rich Ingredients in 3D Food Printing:
Correlating Rheological Behavior to Printing PrOPETties .........ccccviieieriiiiiiinicieieee s 5
Sama G. Gargari, Solmaz Tabtabaei

473f Acoustic Resonance Agitation Improves the Production of Bacterial Extracellular Vesicles ...................... 6
Laura M. Murnioz-Echeverri, Santiago Benavides-Lopez, Mauricio A. Trujillo-Roldan, Norma
A. Valdez-Cruz

473g Technical and Economic Feasibility of Producing Galactooligosaccharides (GOS) from Sweet
Whey in the Region of Narifio = COlOMDIA. .......coiiiiiiiiiiiiireeeee e e s 8
Oscar Monrroy, Mario A. Noriega, Juan C. Serrato, Paola A. O. Guerrero

BIORENEWABLE RESOURCE ENGINEERING FOR FOOD, HEALTH AND
ENVIRONMENTAL APPLICATIONS 1

67a Invited Talk: Microalgae as the Platform for Carbon Capture/Utilization and Circular Economy
- Opportunities and CRALIEIZES .......civeiieieiie ettt e e e ste e s e e ee e e sseesseesteeteenteeseesseesseesseesseeneeanees 9
Jo-Shu Chang

Jufang Wang, Yang Li

67c Engineered the Yeast-like Fungus Aureobasidium Pullulans for Carbon-Economic Biosynthesis
of Polymalic Acid from International RESOUICES...........coviiiiriiiiiiiiieice s 11
Xiang Zou

67d Controlled Nitrogen Cross-Feeding between Clostridium Ljungdahlii and Clostridium
Acetobutylicum Enables Stable Reciprocal Syntrophy in Mixotrophic Cocultures...........cccoevvriirieerinneenennnn. 12
Noah Willis, John Hill, Paige Bastek, Eleftherios Papoutsakis



67¢ Production of Single-Cell Protein Using Enzymatically Hydrolyzed Defatted Soybean Meal-
Derived Sugars by Candida Utilis and Komagataella PASTOVIS ...........cccouioiiiiiieiieiieene e 13
Rafi Anowar, Lakshmiprasad Gurrala, Ana C. Morais

67f Evaluation of the Effects of Ammonium and Copper on Methanotrophs Growth and Activity

FOr LIPId PTOQUCLION ...ttt bbbt bbbttt n b e anenne e 14
Lisa S. Dizon, Kristel Gatdula, Rafael Hernandez, Mark E. Zappi, William E. Holmes, Andrei
Chistoserdov, Dhan L. Fortela, Emmanuel D. Revellame

67h Developing Synthetic Microbial Consortia for PET Upcycling .........cccovvvviiiiiiiiiiiiinece 15
Teng Bao, Yuanchao Qian, Yongping Xin, Ting Lu

BIOPROCESS ENGINEERING, DESIGN, AND SCALE-UP

592a Invited Talk: The Challenge of Growing and Sustaining Acetogens on CO, and H; to High
Cell Densities: Bioenergetics Combined with Deficient H, Uptake Limit CO; Utilization ..........cccccoeereinenene 16
Noah Willis, John Hill, Paige Bastek, Hyeongmin Seo, Eleftherios T. Papoutsakis

592b Effect of Exogenous Additives on ABE Fermentation with Clostridium Acetobutylicum......................... 18
Maobing Tu, Akashdeep Oberoi

592c Network for Knowledge Organization (NEKO): An Al Knowledge Mining Workflow for
Synthetic Biology Literature STUAIES. .......cuoviviiiiiiieiiie e 19
Zhengyang Xiao, Yixin Chen, Yinjie Tang

592d Impact: The Industrial Microbiology Publication and Al Crowdsourced ToolboX...........ccevvevviiviivennenn. 21
Yufei Sun, Zhengyang Xiao, Hannah Moon, Jeffrey Czajka, Yixin Chen, Yinjie Tang, Garrett
Roell

592e Optimization of Gene Copy Number Combination in Metabolic Pathway by Machine
LLBAITIIIE ..ttt h bRt E R bt er e 22
Fei Du, Zijia Li

592f Process Modeling, Technoeconomic Analysis and Process Intensification of Biocatalytic
Furfuryl Alcohol Production from Furfural Using Ethanol as the Terminal Reductant.............cccccoovnerinennene 23
Victor Sharma, Thomas Binder, Alan Allgeier

592g Optimization of the Reaction-Purification System of the Synthesis of Galactooligosaccharides
(GOS) frOM SWEEE WHEY ....cveeieeiieeiteeie sttt bbb bt bt e st s b e e s be e s be e nn e e e e enneeneenne e 24
Oscar Monrroy, Mario A. Noriega, Juan C. Serrato, Paola A. O. Guerrero

BIOMANUFACTURING OF FOOD AND BIOPRODUCTS

529a Invited Talk: A Commercial Demonstration of Biorefinery of Lipids -- Coproduction of
Biodiesel and 1,3-Propanediol..........ccccueriiiiiiiiiiiice e e 25
Dehua Liu, Wei Du, Zhen Chen, Xuebing Zhao

529b Efficient D-Lactic Acid Production by Sporolactobacillus Terrae SBT-1 from Alternative
(0814 1o o W LT=e K (0 To) < TS R O RRRRTPP 26
Jirabhorn Piluk, Sitanan Thitiprasert, Nuttha Thongchul

529c A Polyketide-Based Biosynthetic Platform for Diols, Amino Alcohols and Hydroxyacids....................... 27
Qingyun Dan, Jay Keasling



529d Enhancing Microbial Fermentations for Sustainable Compound Production: Case Studies on
Fatty Alcohols and CItramalate ............cceeiiriiiieiee et sr e e r e sne e sne e reenesnnenrne s 28
Daniel Bun, Krishnamurthy Ravichandar, Esther Jokodola, R. Dennis Vigil, Zengyi Shao

529¢ De Novo Biosynthesis of Vitamin B Complex from Second-Generation Carbon Feedstocks................... 29
Nuttha Thongchul, Sitanan Thitiprasert, Jirabhorn Piluk, Panwana Khunnonkwao

529f Plant-Based and Cell-Based Meats Manufactured with Biotechnological Tools as Meat Food
Alternatives: Recent Trends and CONMCEIMS . ..uuuiiiiiiiiiiiiiiie e ettt e e et s e e s s s sb b e e e s s s ssib b b et e e s e s s sibbbaseesesssasees 30
Bababode Kehinde, Margaret Taiwo, Oluwabori Adekanye

529¢g Self-Sustaining Hybrid Bioinorganic Chassis for Improved Fermentation to Produce

Complete FIavored FOO ........uiiiiiiiieieis e et an e 31
Somesh Mishra, Munmi Das, Yuyao Jia, Chandan Mahata, Ye Joshua, Nayeem Bari, Zhou
Zhengyong, Ting Lu, Christopher V. Rao, Yong-Su Jin, Vijay Singh

SYNTHETIC BIOLOGY AND METABOLIC ENGINEERING FOR FUNCTIONAL
BIOPRODUCTS 1

265g Conversion of Syngas-Derived C2 Carbon Sources to C2+ Biochemicals by Microbial Cell
S Tor o) o [ OSSP 35
Hui Wu

265b Development of an Efficient Recombinant Protein Expression System in Clostridium Based
on the Bacteriophage T7 SYSTEIM ....ccvviiiiiiiiiiiesiieee et sre e nn e e e aneenne e 36
Yuechao Ma, Yi Wang

265¢ Increased Biobutanol Production in Clostridium Tyrobutyricum Through Cofactor
Regeneration and Butyrate Reassimilation..........ccccueviiiriiiiiiieiieiee e 37
Curtis Moore, Shang-Tian Yang

265d Complete Enzymatic Depolymerization of Polyethylene Terephthalate (PET) Plastic Using a
Saccharomyces Cerevisiae-based Whole-Cell B10Catalyst...........ccoveiiriiriiiiiiie e 38
Siddhant Gulati, Qing Sun

265¢ Principles of Metabolic Pathway Control by Biomolecular Condensates in Cells ..........cccovvveiiiiininnnnne 39
Dongheon Lee, Mackenzie T. Walls, Yifan Dai, Ke Xu, Clifford P. Brangwynne, Ashutosh
Chilkoti, Jose Avalos, Lingchong You

176ag ATP Biosensor Reveals Microbial Energetic Dynamics and Facilitates Bioproduction ...............c..c...... 40
Xinyue Mu, Trent Evans, Fuzhong Zhang

265h Genome Engineering of Aureobasidium Pullulans for Enhanced Liamocins Production with
Reduced Melanin BIOSYNRESIS ......ccuviiiiiiiiiiiiiiiiciei e 50
Yutong Yang, Shang-Tian Yang

MICROBIOME IN FOOD, HEALTH, AND BIOPROCESSING

27a Invited Talk: Engineering Microbial Division of Labor for Biomanufacturing..............cccoceevevevvicriienennne. 51
Ting Lu

27b Developing an in Vitro Platform to Model Cross-Kingdom Communication in the Female
REPIOAUCEIVE TTACE ...ttt b e e b bbb e e sr e r e e nr e 52
Alyssa Petersen, Hannah Zierden



27c¢ Discovery and Characterization of the Fully Decorated Nocardiosis-Associated Polyketide
NAUrAl PrOQUCL......coiiiiiiiiii e 53
Antonio Del Rio Flores, Chaitan Khosla

27e An Immunosuppressive Subtilase from Commensal Rhizobacteria Modulates Plant Host
TIMIMUNE A CHIVATION 11ttt steesieesie ettt et e ste e bt et e es e st e s teesbeesteeseeeneeeneees e e aa e e beenbeesbeas e ereeabeeseeeteeneeaneeaneenneenes 54
Samuel Eastman, Kaeli Ficco, Ting Jiang, Todd Naumann, Jonathan M. Conway

27f Exploring the Impact of Xylooligosaccharide Chain Length on Modulating Human Gut
IMIICTODIOTA +... etttk etttk ek ek ekt b e ettt ehe e eh e b e e b £ 2R Rt 2R b e e s bt e E e e Ah e e AE e e ek e e Rt e me e eae e ebe e bt e beenbeennenree s 55
Sainan Zhao, Raymond Lau, Ming-Hsu Chen

27g Designing a Magnetically Responsive Microbial Nanoculture System...........ccoccvvverieriieriieenesnensiee e 56
Huda Usman, Tagbo Niepa

POSTER SESSION: FOOD AND BIOPROCESS ENGINEERING

176a Industrial-Scale Corncob BIOTefINeIY ........cvvviiiiiiiiiii i 57
Mian LI

176b Newly Synthesis Different Types of Bioactive Nano-Glass with Levofloxacin Loading

L0 171031 11 T USRS OPTOP 58
Mostafa Sliem, Amir Elhadad, Layla Al-Mansoori, Maryam Alejji, William Aperador,
Aboubakr Abdullah

176¢ Strain Development and Fermentation of Chlorophyll Deficient Mutant Chlamydomonas

Strains as a Neutral Phenotype for Nutritional Drink and Food Applications............ccccouvveiveivniinicnienneeneenn, 59
Jeffrey Horowitz

176d Development of Potential Commercial Products from Giant Salvinia...........cccocoviiiiiniiniiicniiicn 60
Xiaobo Lei

176e Integrating Hyperspectral and Physicochemical Analyses for Monitoring Refrigerated
SraWDEITY CREMOIMEIIICS ...ttt sttt r ettt e e bbbt b e bt h e et et n bt bRt eh e b e e e e nn e nenbeenenes 61
Caroline Meinert, André Freitas, Anderson Bortoletto, Terry Hardesty, Carolina K. De Souza

176f Developing Materials with Antimicrobial Properties by Using Cellulose Derivatives, Zn-
Metal-Organic Frameworks and EUgenol...........ccoviiiiiiiiiiiiii e 69
Rosa Henandez-Lopez, Ricardo Navarro-Amador, Aurelio Lopez-Malo, Nelly Ramirez-Corona

176g An Integrated Design Method Based on Mixture Design and Physicochemical Properties

Estimation for Formulating a Plant-Based BeVErage. .........c.ccoviiiiiiiiiiiiiisecece e 71
Regina Navarrete-Gonzalez, Rosa Henandez-Lopez, Enrique Palou, Aurelio Lopez-Malo,
Nelly Ramirez-Corona

176h Investigating Greener Efforts in the FOOd INAUSHIY ......c.cooiiiiiiiiiiiie e 73
Temitope Esan, Emmanuel Dada

1761 Maslinic Acid-Based Edible Coating: A Novel Solution for Bacterial Antifouling and Fresh
PrOAUCE SaTCLY ... vttt b bt r et 74
Minchen Mu, Wentao Zhou, Yashwanth Arcot, Luis Cisneros-Zevallos, Mustafa Akbulut

176j Enhanced Food Safety: Extending Antimicrobial Efficacy of Commercial Wax through
Incorporation of Nano-Encapsulated Essential Oil ...........cccooviiiiiiiiiiii e 75
Yashwanth Arcot, Minchen Mu, Luis Cisneros-Zevallos, Mustafa Akbulut



176k Investigating the Impact of Moist and Dry Thermal Treatments on Immunoglobulin E (IgE)
Binding to PiStachio ALLBIZENS .....ccuveiviiiiiiiiieiie ettt sttt sb e e e s sbe e nn e e neennennnenrne s 77
Leila Fereidooni, Ana C. Morais, Mark B. Shiflett

1761 Flow-through Ion Exchange Chromatography as an Alternative Approach to Bentonite
Treatment for Protein Removal in White Wine Stabilization ..........coocviviiiieiieiiieniee e 78
Ece Goktayoglu, Ron Runnebaum

176m Seafeed, Seaweed Bioactive Supplemented Animal Feeds ..o 79
Negin Ammari, Gavin Walker

176n Novel Approach for Milk Preservation Using Hydrodynamic Cavitation...........c.ccoevrvrerieienencnenennenn 81
Aniruddha Kulkarni, Aniruddha Pandit

176p Comparing Arbuscular Mycorrhizal Fungal Strains for Enhanced Carbon Sequestration in

AGEICUITUIAL SYSTEIMS 1..veviiiei ittt r e r et et s e s E e s b e e s Re e nR e e ne e e e eme e aneenne e neennennnenrne s 82
Kong Wong, Keith E. Duncan, Sergey Komarov, Dierdra Daniels, Kenan Oestreich, Clara
Lebow, Daniela S. Floss, Yuan-Chuan Tai, Christopher N. Topp

176q Biosynthesis of D-Allulose Using Engineered Escherichia coli by Fermentation ............ccccccecvvenininnene. 83
Li-Hai Fan, Qiang Guo

176r Reprogramming of Sugar Transport Pathways in Escherichia coli Using SecY (AP) Channel
AN TS APPIICALIONS ...ttt r et R e sR e R e e s r e e s e s R e e s R e e nr e e nn e e e e e e e neenne e 84
Qiang Guo, Ling-Jie Zheng, Chen-Yang Liu, Li-Hai Fan

176s Improving Bioprocess Yield of Laparaxin — A Promising Therapeutic Peptide...........cc.coovviinininiiinnn 85
Vasantha Nayagam, Daniel J. Dailin, Solleh Ramli, Siqing Liu, Theodoros Varzakas, Hesham
El Enshasy

176u Acetoin Production from Lignocellulosic Biomass Hydrolysates with a Modular Metabolic

Engineering SyStem in BaACillts SUDLIIIS ..........coccuiviiieiiiiiist et 86
Qiang Wang

176v Resource Mapping and Model-Informed Strain Design to Enhance pDNA Productivity in
BaACETIAL SYSTEIIIS ..uviviiiiiiiie it bbbt 87
Jackson Black, Neha Tiwari, Hazim Aljewari, Robert Beitle

176w High-Level Expression of Extracellular Lipases in Pichia Pastoris for Butyl Butyrate
LS (a1 b Te o) o PP TRTURUPROTN 88
Mohamadali Fakhari, Seyi Akoko, Nevannah Harlan, Jie Dong

176x Liamocins Production with Less Melanin in Genome-Engineered Aureobasidium Pullulans .................. 89
Yutong Yang, Shang-Tian Yang

176y Modulating NAD*/NADH Via Redox-Sensing Transcriptional Repressor Rex Knockout for
Enhanced n-Butanol Production in Clostridium TyroDUutyriCum. ..............ccoouvivoeioieieniniiisisesieesese e 90
Geng Wang, Jun Feng, Zhen Qin, Shang-Tian Yang

176z Extending Carbon Chain Length in Genome-Engineered Clostridium Tyrobutyricum for
Butanol and Hexanol Production with Enhanced Carbon Flux and NADH Availability .........c.ccccoevvierinennene 91
Qingke Wang, Shang-Tian Yang

176ab Engineering and Deciphering the Effects of SpoOA and Orphan Histidine Kinases on
Sporulation and Butanol Biosynthesis in Clostridium TyrobutyriCum..............c..ccceeviiviiiiiniiiiiiieienne e 92
Zonghao Zhang, Shang-Tian Yang



176ac Modulating Aging by Knocking out the Autolysin Gene Lytb in Clostridium Tyrobutyricum
Increased Cell Chronological Lifespan and n-Butanol Production in Fermentation .............cccoceevviiiiiiiicnnnn 93
Krite Prachumdee, Geng Wang, Shang-Tian Yang

176ad Improving Butanol Tolerance of C. Tyrobutyricum by Introducing Heat Shock Proteins from
an EXtremophilic BaACLETIUIM.......cc.viiiiiiiiiitiie et r et anenne e 94
Jialei Hu, Shang-Tian Yang

176ae Improved Strain Tolerance and Process Robustness for Energy-Efficient Butanol Production
by Histidine Kinase Regulation in ClOStrIdia .........cccviiiiiiiiiiiiiiicci e 95
Chuang Xue

176af The Effects of Inhibitors from Biomass Hydrolysates to n-Butanol Production Using
Engineered Clostridium TYFODULYFICUML...........c..c.couiieiiiiiiit i 96
Abdullahi A. Inaolaji, Surya Tamang, Mohamadali Fakhari, Jie Dong

176ai Membrane Filtration of Clove Oil Waste RESIAUE ........cciiiiiiiiiiiiiiiei et 97
Chavdar Chilev, Dimitar Peshev

176aj Efficiency Optimization of Sugar Concentration: Integrating Thermal and Mechanical Vapor
Recompression Techniques with Economic Evaluation ............ccoceeviiiiiiiniiiicesse e 98
Song Wang, Jhonny P. Giraldo, Sunkyu Park

176ak Valorization of the Waste Streams from the Steam Distillation of Essential Oils, Using
NanomMeEMDIANE SEPATALION. .......cvirirrirrirteitiateee ettt sr e b s b e b e st e e e e s e nr e b e sb e abeab e eseeseennenennearenreaneas 99
Dimitar Peshev, Chavdar Chilev, Yoana Stoyanova

176al Valorization of Residual Water from the Hydrodistillation of Rosa x Damascena by
10 Lo ) 41 L 15 (o) o KPS 100
Nevena Lazarova-Zdravkova, Yoana Stoyanova, Dimitar Peshev

176am Amphiphilic Hairy Cellulose Nanocrystals: A Sustainable Solution for Scale-Resistant
IMUIEIPRASE FIOWS ...t bbbt bt e nr e n et en s 101
Roya Koshani, Shang-Lin Yeh, Mica Pitcher, Amir Sheikhi

176ap Characterization of Microbiome Dynamics Using Flow Cytometry for Napier Grass

ANACTODIC DIZESTION ...ttt ettt b et b e b e e e b e e e as e e en e e bt e n e e s e s seesreenreenneennas 102
Madhumita Priyadarsini, Abhishek S. Dhoble

POSTER SESSION: BIOENGINEERING

174a Unlocking the Potential of Cell-Free Biocatalysis: Sustainable Terpene Production with
Thermostable ENZYIMES .....c.oiiiiiiiiiiiiei et ar et enenr e sn s 103
Sylvia Sarnik, Mia Martinsen, Joel L. Kaar, Daniel K. Schwartz, Yannick Bomble

174d Biochemical Characterization of the Flavin-Dependent Monooxygenase Required for the
Biosynthesis of the Nocardiosis-Associated GLyCOlPid.........ccoviiiriiriiiiiiieee e 105
Antonio Del Rio Flores, Chaitan Khosla

174e Discovery and Biosynthesis of Oxazolismycins, a New Class of Angiotensin-Converting
ENzyme INNIDItOTS ....ccuviiiiiiiiii i e 106
Yuwei Pan, Guangde Jiang, Chunshuai Huang, Huimin Zhao



174g Proliferation of Mouse Spermatogonial Stem Cells Using Chitosan/Alginate/Graphene Oxide
INANOCOIMPOSILES ..veuveeurienrerseerieesteeseeeteeseaieease e bt e s e asbees s e sseesbeesbeenee e e e eRe e eRe e eb e e s e e Rt e s b e e s een b e e nbeenEeenreenneeneeeneenneenns 107
Heriberto Garcia, Mohammad Davachi, Carlo A. Velazquez, Alaa Moeinzadeh, Zohreh
Bagher, Ronak Shabani

174i Curcumin-Loading Human Choroid Plexus Organoid-Derived Extracellular Vesicles to
Alleviate Neuro-INflamIMaAtION .........iiiiiiiiciiiiiiie e it e e e s s et e e e e s s ettt b et e e esssssbbeetsesessssbbressesssssssrbrsseesesssnssns 108
Laurie Muok, Justice Ene, Colin Esmonde, Tristan Driscoll, Yan Li

174j In Vitro Modeling of 3D Breast Cancer and Primary Keloid Fibroblasts Cell Interactions to
Elucidate Changes in Collagen-I Expression and Endocrine Resistance............ccocvviiniinieniniinicnec e 109
Braulio O. Quesada, Elizabeth Martin, Adam Melvin, Anowar H. Khan

174k Establishing and Characterizing Medicinal Plant Cell Lines for the Production of Anticancer

Antonio Sassano, Cassandra B. Newton, Susan Roberts

174n Neuronal Innervation Regulates the Secretion of Neurotrophic Myokines and Exosomes from
N =] 1171 LY 1T SRR SSTR 112
Kai-Yu Huang, Gaurav Upadhyay, Yujin Ahn, Masayoshi Sakakura, Gelson Pagan-Diaz,
Younghak Cho, Amanda C. Weiss, Chen Huang, Jennifer W. Mitchell, Jiahui Li, Yangi Tan,
Yu-Heng Deng, Austin Ellis-Mohr, Zhi Dou, Xiaotain Zhang, Sehong Kang, Qian Chen,
Jonathan Sweedler, Sung G. Im, Rashid Bashir, Hee J. Chung, Gabriel Popescu, Martha U.
Gillette, Mattia Gazzola, Hyunjoon Kong

1740 Extensional Versus Shear Flow Dynamics and Cell Properties in High Density Cell Cultures................ 113
Hyeon Choe, Xian Wu, Jacob Strayer, Poornima Iyer, Michael Mollet, Jeffrey Chalmers

174p An Innovative Antibody-Drug Conjugate to Treat Non-Small Cell Lung Cancers ..........cccccevcverieniennnnns 114
Jiashuai Zhang, Zhuoxin Zhou, Emily Claypool, Lufang Zhou, X. Margaret Liu

174q Why Are You So Sensitive? Clone-Specific Lactate Sensitivity in CHO DG44 ..........cccoovvoviiiiiniennnns 115
Sean Mack, Atul Agrawal, Rojin Najmabadi, Peifeng Chen, Daniel Gowetski

174r Defining Effects of Senescence on Single-Cell Motility States With AZING ........ccccovviriniinieniiniiiienenns 116
Anshika Agrawal, Mariah Snelson, Ladaisha Thompson, Pratik Kamat, Jeremy Walston, Jude
Phillip

174s Analysis of Extracellular Vesicles and Particles for Investigating Intercellular Communication
in the Irradiated Breast MiCIOCNVITONIMENL . ........eiureirerirrreeseesieeseeeseeaeeaseesseesseesseeseesseessessseesseesseansesneesseesseensenns 117
Greg Berumen, Marjan Rafat

174t Analysis of Repaired Coarctation of the Aorta Using CFD Simulations.........cc.cccoeviiiiiiiiiniinininiiiens 118
Dominic Lippa, Olivia Dillenbeck, Jason Mandell, David G. Foster

174u Engineering Antibody—Invertase Fusion Proteins for Enhanced Detection of Diseases

Targeted Antibodies Using Commercial GIUCOMELETS. .........oviviiiiiiiiriiienie s 120
Xinran An
174w CD276-Targeted Dual-Payload ADC Triple Negative Breast Cancer Treatment .............cccccoeviirnnnene. 122

Zhuoxin Zhou, Jiashuai Zhang, Ashley George, Lufang Zhou, X. Margaret Liu

174x Prediction of Thawing Rates and Stability of Large Scale Frozen Biopharmaceutics Using

MACKINE LEAIMINE ... eveiveiiireite sttt er bt r bbb s et e b et er et b e e e e e nenneen e 123
Venkatraman Nagarajan, Tibo Duran, Tanu Mehta, Bruna Minatovicz, Yangchao Luo, Yi
Wang, Bodhisattwa Chaudhuri



174y Enhancing Microbial Robustness: Proteomics-Guided Assessment of Enzyme Stability ...........c.cov..ee. 124
Onyeka Onyenemezu, Jetendra Roy, Laura R. Jarboe

174z Optimizing Site-Specific Protein Conjugation through Free Cysteine Engineering to Improve
Artificial Antigen Presenting Cell TEChNOIOZY ........ccveiiiiiiiiiiiiicc e 125
Carson Stephenson, Emily Ariail, Jonathan Schneck, Jamie Spangler

174aa Novel IMAC Absorption Size Exclusion Chromatic Matrices for Detection and Isolation of
Biomarkers for Early Detection of Diseases from Complex Biological Fluids............ccoovvniiiiiiiiniinininnn 126
David M. Salazar, Roberto Guzman

174ab Optimization of Chimeric Protein Production for Shiga Toxin-Producing Escherichia coli
(STEC) VACCINES ...ttt sr skt ab st e bbbt £ es e ne e Rt E e e bt e b e et e e e ne e bt s bt bt e b e et e e e nn e n et enenns 127
Francisca Mery, Alhejandra Alvarez, Roberto Vidal, Irene Martinez

174ac Unveiling Plant Perception Mechanisms: Establishment of a Generic Kinase Substratome
Identification Platform in YEASt.......ccccviiiiiiiiiiiiiii i 128
Xiaoxuan Teng, Yanran Li, Rongbin Hu, Quanging Zhang

174ae Engineered Somatostatin Receptor 2 Monoclonal Antibody to Target and Treat

NEUIOENAOCTINE TUITIOIS ...uvvviiiiiiiiieitiiei e ee ettt e e e s s e bbb et e e e e s et bbb et e e e e s s st bbbt e e e esssiabbbbaeesesssaabbbbaeesesssasbbbaesseeans 129
Zhuoxin Zhou, Jiashuai Zhang, Kai Chen, Ashley George, Aaron Krabacher, Lufang Zhou, X.
Margaret Liu

174af Artificial Lipid Biomembranes for Full-Length Sars-Cov-2 Receptor...........ccoovviriiirienieicnincneseen 130

Ting Wang, Yuan Lu

174ag Characterization and Function Test a Unique MAX1 Homolog from Prunus...........cc.ccoceverinininnnnnne. 131
Kaibiao Wang, Xiaonan Xie, Yanran Li

174ah Investigating the Mechanism and Immunomodulatory Effects of IL-7 Potentiation by a
Neutralizing Anti-Cytokine Monoclonal ANtibOAY ..........ccocviieiiiiiiiiiinceeee e 132
Emily Ariail, Paul Sargunas, Aliyah Silver, Jamie Spangler

174ai Alignment-Free Prediction of HLA Class II Peptide Binding Using Deep Learning and
Cross-Correlation of Amino Acid PrOPerties.........ccoceiiiiiiiiiiiiiici i 133
Hyeju Song, Hoda Haghshenas, Christopher Kieslich

174aj Modeling Amyloid Beta Aggregation Inhibition with Decapeptide .........ccoovvvverieiieniinnie e 134
Abdul Majid

174ak Optimizing Protein Expression in One-Pot Pure Systems: Insights into Reaction
Composition and Translation EffICIENCY ......c.oocviiiiiioiiiii e e 135
Yan Zhang, Richard Murray

174al Copper Oxide Nanoparticles Induce DNA Damage in Endometrial Cancer Cells ..........cccooeverreennnnn. 136
Jordan Berezowitz

174cb Al-Guided Protein Engineering: Achieving Multi-Property Optimization for Enhanced
Biocatalysis in Pharmaceutical ManUfaCturing ............ccovviiierieiiniinie et 137
Will Cao

174am Engineering Whole Cell-Based Microbial Biosensors for Detection and Bioremediation of
Chemical Contaminants Using an Efficient Genetic Prototyping Approach ...........ccccovviiiiiniiicicniiiiniee, 138
John Bauer, Matthew Lebovich, Samuel Pongnon, Lauren B. Andrews



174an Analysis of Intrinsic Magnetic Susceptibility of Single Cells Via Cell Tracking Velocimetry
TOT DiISCASE DIAGNOSIS -+uveevveriresieesieestee st et s st ste e st et e e bt e s b e ss e e s be e s beesbe e abe e e e eme e ehe e abe e ab e e R e e bt enbe e s e e nbeesreenreenreennas 139
Linh Tran, Karla P. Gonzalez, Jenifer G. Pastora

174a0 Towards Rapid Real-Time DNA Analysis Using Quantitative Fluorescence in Convective

S ST P 140
Walin Moorsol, Amir H. Hazeri, Shri A. M. Ramamirtham, Vijay Ravisankar, Jose C.
Contreras-Naranjo, Victor Ugaz

174ap Quantitative Analysis of DNA Helicity State within a Convective PCR Chamber through
L0020 LT 1 ) s SRR 141
Amir H. Hazeri, Walin Moorsol, Vijay Ravisankar, Jose C. Contreras-Naranjo, Victor Ugaz

174aq Robust Aptasensor Design for S. Aureus DeteCtion ..........cccvevviriiiiiiiiinic s 142
Shokoufeh Soleimani, Michael Danquah

174ar Simple Chip Assay for Determination of Percentage Full Payload Adeno-Associated Virus

L7 013 ([ U P PP PSP 143
Zach Hetzler, Stella Marinakos, Noor Mohammad, Agnieszka Lass-Napiorkowska, Jenna
Kolbe, Laurie Overton, Angus Hucknall, Oliver Rammo, Henry George, Qingshan Wei

174as Smartphone V-Chopper: Cost-Effective Luminescence Lifetime Imaging Using Machine

LLGAITIINE ...ttt b et e e h e bt bt e bt e R e e R e e R e e e b e e e R £ 4R e Rt SRR e R e e Rt e R £ e Rt e R R e nReenheenreenreennas 144
Yan Wang, Alireza Velayati, Sina Sadeghi, Rajesh Paul, Zach Hetzler, Evgeny Danilov,
Frances Ligler, Qingshan Wei

174at Near Real-Time Urinary Chloride Monitoring in Cardiac Patients by Measuring Chloride

Differential Adsorption and REACHON ..........cciiiiiiiiiiii e 145
Archi Agrawal, Scott L. Hummel, Michael Dorsch, James A. Miller, Mark A. Burns, Sanaz
Habibi

174au Peptide Biosensing for Minimally Invasive Diagnosis of Melanoma Skin Cancer ............cccocevveniennn. 147
Eleni Chatzilakou, Yubing Hu, Othman Al Musaimi, Lucia Lombardi, Daryl R. Williams, Ali
K. Yetisen

174ay Investigation of Arc Protein-mRNA Binding Dynamics Via Surface Plasmon Resonance
BIOSEIISOTS ..uviti ittt R 149
Vaibhav Upadhayay, Wenchao Gu, Shaoyi Jiang, Qiuming Yu

174az Flexible and Adaptable Neural Array Biosensors with Liquid Metal Microfluidic Channels................ 150
Seoyeon Won, Huanan Zhang

174ba Correlation of a Shape Factor and Degree of Saturation of Red Blood Cells to Vaso-
Occlusive Episodes in Sickle Cell Disease and Potential for Magnetic Separation ...........c.ccoceevvevverinennnnenne, 151
Hyeon Choe, Jacob Strayer, Xian Wu, Jenifer G. Pastora, Jeffrey Chalmers

174bb Process Strategy to Produce a Bacterial Cellulose Membrane Containing Ferulic Acid for

COSMETIC APPIICALIONS ....c.viviiriieeiieiiee ettt r bbbt e ne e bt b bbbt e e nn e nenresnenns 152
Martin Cespedes, Priscilla Astorga, Carolina Gonzalez, Araceli Olivares, Franck Quero,
Irene Martinez

174bc Metabolic Engineering of K. Marxianus for Improved Polyketide Production ...........ccccccvevvrivcrvennnnnn. 153
Tharini Siddappa, Danielle Bever-Sneary, Nancy A. Da Silva

174bd Elucidation of Toxicity and Tolerance Mechanisms to Lignocellulosic Biomass Hydrolysate
for Clostridium Acetobutylicum Using Transcriptomics and Metabolomics ..........covverieriniininiien e e e 154
Mitchell Wheeler, Nicholas Sandoval



174be Transporter Engineering for Improved CHO Cell Culture............cooviiiiiiiiiiiiiiiiesceese e 155
Alexandria Adams

174bf Algae-Bacteria Cultivation Study on Salt Marshes Environment ............cccccceveneniiinienenenenene e 156
Jiwei Chen, Weiqi Fu, Mengsheng Xia, Yixi Su

174bg Engineering the Transcriptional Repressor-Based Genetic Inverter for the Regulation of
Tryptophan Derivatives Production in EScAerichial COli..............ccooouviiiiiiiiiiiiiiiiieiieiieeee e 157
Xinyu Gong, Yuxi Teng, Jianli Zhang, Qi Gan, Yajun Yan

174bh Orthogonal Ahl-Based Quorum Sensing Provides Wider Design Space for Optimal
REGUIALION ...ttt e e E bbb e R R Rttt n e n e r s 158
Michael Ream, Kristala Prather

174bj Understanding Mutant Strategies of Clostridium Tyrobutyricum Using a Systems
Identification-Based Framework for Genome-Scale Metabolic Model Analysis. ..........ccoovveivniinieeniecneenennn. 159
Loyal Murphy, Yi Wang, Jin Wang

174bk Toxic Metabolites Generate Phenotypic Bifurcations and Cheating in Escherichia coli
without Transcription E1ongation FACIOTS ...........ciciiiiiiiiiiiiiiiiie e 162
Darshan M. Sivaloganathan, Xuanging Wan, Gabrielle Leon, Mark Brynildsen

265f Engineering the Cyanobacterium Synechococcus sp. PCC 11901 for D-Lactate Bioproduction
USING IMEPS. . ettt r et a e h e e R e R e e R e e R e e e e R e R e Rt e R r e re s 163
Nandini Kannoju, Christine Lewis, Fatima Eldessouki, Cesar Torres, Arul M. Varman

174bl Development of a Synthetic Biology Toolkit for Filamentous Fungi to Program Engineered
LIVING IMALETIALS ...eveeieiee ettt b etk s b e b ek e e be e b e e an e ebe e ebe e bt et e e s b e nbeesbeesbeenbeennas 164
Jeremy D. Adams, Christopher A. Voigt

174bn Microbe Interaction Unveiled through Click ChemiStry .........cooviiriiiniiiiienisese e 165
Daniela Ruiz, Qing Sun

174bo Optimization of Cell-Free Bacteriophage Synthesis of Bacteriophage T7..........ccocvvvivviiieiiicnniee, 166
Amanda Foote, Rani Brooks, Nicholas Sandoval

174bs Bringing Physical Signals into Cell-Free EXPression .........ccccceviririiinienieie e 167
Junzhu Yang, Yuan Lu

174bt Quantitative Xenogenomics: Deploying High-Accuracy Sequencing for Improving
Replication of 6-Letter DNA AIPhabets ..........ccoviiiiiiiiiiiiii e 168
Hinako Kawabe, Nicholas Kaplan, Jorge A. Marchand

174bv Systematic Mapping of Bacterial CRISPRa Design Rules and Implications for Synergistic

(€31 (a1 AT 1 o) o PSRRI 169
Cholpisit Kiattisewee, Ava Karanjia, Ryan Cardiff, Kira Olander, Pansa Leejareon, Sarah
Alvi, James Carothers, Jesse Zalatan

174bw Electrochemical Control of Gene Expression with a Tunable Redox-Sensitive
TranscriptioNal REGUIATOT ........oiiiiiiiie ittt nn e 170
Evan Miu, Karthish Manthiram

174bx Engineering Horizontal Gene Transfer Systems to Control Microbial Populations of
INCTEASING COMPLEXILY ... oviiiiiriiiiiiieiiei et st sb et e se e er e b sr s 171
Sai V. Aduru, Allison Lopatkin



174by Modeling Pairwise Orthogonal Obligate Symbioses Reveals Regimes of Co-Existence and
EXCIUSION ...t 173
Michaela Jones, Amanda Forti, Roman Dickey, Aditya Kunjapur

174bz scChat: An Al Copilot for Analyzing Single-Cell RNA Sequencing Data............c.ccovvvvieicnincnenene, 174
Yen-Chun Lu, Ashley J. Varghese, Rahul Nahar, Hao Chen, Kunming Shao, Xiaoping Bao,
Can Li

174ca Complex Collectives: Investigating Biofilm Patterning and Ant Traffic ...........cccoovviiiciiiiiinie, 175
Kimberly Bowal

BIOMOLECULAR ENGINEERING I: ENABLING TOOLS AND PLATFORM
TECHNOLOGIES

470a Invited Talk: New Opportunities Afforded by the Biosynthesis of Non-Standard Amino Acids............. 176
Aditya Kunjapur

470b Streamlined Yeast Cell Reactors with Residence Time Control to Engineer and Profile

o 47T 11RO PUPR PP 177
Sage Nelson, Samantha Martinusen, Cianna Scutero, Lawton Long, Ethan Slaton, Raymond
Pho, Carl Denard

470c Biomimetic Platform to Explore Conductive Outer Membrane Proteins from Acidophilic
BIOMINING BACTETIA. .. .veueiitiiitieti ettt ettt b e b e b e e b e e bt e ae e ehe e ebe e bt e b e e s b e s beesb e e nbeenbeennas 179
Zihang Su, Zhongmou Chao, Susan Daniel, Scott Banta

470d Ultraviolet Photopatterning to Profile of Single Extracellular Vesicles and Particles ..........c.cccccvevereennen. 180
Xilal Rima, Jacob Doon-Ralls, Jingjing Zhang, Colin L. Hisey, Kim T. Nguyen, Chiranth K.
Nagaraj, Sophia Mayone, Sydney Wiggins, Chunyu Hu, Divya S. Patel, David Wood, Andre F.
Palmer, L. James Lee, Eduardo Redtegui

470e Developing Kill Switches in Engineered Microbes for Practical Applications ...........ccccecvviverieereenennnn. 182
Jinjin Diao, Austin Rottinghaus, Tae S. Moon

470f Targeted DNA Insertion in Plants by CRISPR-Associated TranspoSOns ...........ccoeereerierrirseesessieeseeannes 183
Yunging Wang, Kimberley Muchenje, Gézde Demirer

470g Vesicle-Mediated Delivery of Antibiotics Increases Their Effectiveness Against Gram-
INEZALIVE BACTETIA ....vieuviieiieiesiee ettt ettt b e bt e bt e e st s b e e st e e st e e nne e neene e eneenne e 184
Meishan Wu, Rachael Harrower, Angela Brown

CELL AND TISSUE ENGINEERING: CELL MIGRATION AND MECHANOBIOLOGY

323a Invited Talk: Leveraging Blood Biomechanics to Drug the Immune System...........cc.ccocvvvverenincniencnne. 185
Omolola Eniola-Adefeso
323b Hydrostatic Pressure Is a Key Regulator of Cell Mechanosensation.............ccouverveninieninenieeseeneeneeenns 186

Ayuba Akinpelu, Farnaz Hemmati, Farshad Amiri, Abigail Weaver, Panagiotis Mistriotis

323c Myeloid-Derived Suppressor Cells Impair Neutrophil Migration in an Engineered Model of
the Infectious MICTOCNVITONIMENL ..........ccuiiviiiiiriiiii et 188
Hannah Weppner, Maya Singh, Laurel Hind



323d Controlling M1/M2 Macrophage Ratio through Differential Abilities to Migrate Upstream to
TUIMIOT STEES. vttt bbb e E e b e bbb et e e bbb e b e e e e e r b b 189
Aman Mittal, Subham Guin, Alexander Buffone

323e Modifying a Thiolated Gelatin Hydrogel for Improved Mechanical and Biological Efficacy in
a Multicompartment Tendon-to-Bone Scaffold for Regenerative Rotator Cuff Repair...........ccccevevincnnnnene. 190
Kyle Timmer, Genesis Rios-Adorno, Megan L. Killian, Brendan A. C. Harley

323f Dimensionality and Matrix Stiffness Jointly Regulate Cell Migration from Multicellular
F o4 < (T TP TP P U PT R PPRTOPRPURPTIN 192
Rabeya S. Lima, Linging Li

323¢g Matrix Stiffness Influences Response to Chemo and Targeted Therapy in Brain Metastatic
Breast CanCer CELIS ......oiuiiiiiiiiti ettt b bbb b e b e b e e et e e bt e ae e ehe e ebe e b e e be e s besbeesbeesbeenbeennas 193
Venu Yakati, Lalita A. Shevde, Shreyas S. Rao

DRUG AND GENE DELIVERY: VACCINES AND IMMUNOTHERAPY

641a Invited Talk: Particle Shape Modulates Macrophage Phenotypes: Insights for Cell-Mediated
Drug Delivery to SOIId TUMOLS .......ooviiiiiieiie it r e nreenreennas 194
C. Wyatt Shields

641b Antigen—Loaded Polymer—Hapten Nanoparticles to Induce Small Molecule-Specific
F N T oo 4 L OSSR U OO PRSI 195
Mojhdeh Baghbanbashi, Brandi Johnson-Weaver, Herman Staat, Kurt Ristroph

641c Tuning the Tropism and Infectivity of Sars-Cov-2 Virus-like-Particles (VLP) for mRNA
DTS LS, o T TS T PSPPSR P PP PRTPR 196
Sriram Neelamegham, Bruce A. Davidson, Qi Yang

641d Engineering Immunomodulatory Nanobody Conjugates for Cancer Immunotherapy .............ccocevvnvnee. 197
Blaise Kimmel

641e Molecular Tuned Extracellular Blebs for Improved Vaccination and Intracellular Delivery................... 198
Olivia Ritchie

641f The Orientation of CpG Conjugation on Aluminum Oxyhydroxide Nanoparticles Determines

the Immunostimulatory Effects of Combination Adjuvants ............cccceviiiiiiiiiniei e 199
Bingbing Sun

641g Super-Hydrophilic Polymer Modification of Lipid Nanoparticles for Inhaled Delivery of
1000 SN OSSO 200
Allen Jiang, Sushil Lathwal, Robert Langer, Daniel G. Anderson

ENGINEERED BIOMIMETIC TISSUE MODELS I: ENGINEERING VASCULARIZATION
AND CARDIOVASCULAR MODELS

25a Invited Talk: Synthetic Fiber-Hydrogel Composites for Cardiovascular Tissue Engineering ................... 201
Brendon M. Baker

25b 3D Traction Force Microscopy inside Compliant Confining Microchannels............cococvvieiiniiininnnnn 202
Sanjiban Nath, Alice Amitrano, Konstantinos Konstantopoulos



25c¢ Neutrophil-Vasculature Interactions Promote Pro-Recurrent Niche Formation Post-

14 (o] 11T 13 TP P PR PRPR 204
Shannon Martello, Gladys M. Franco, Holden Korbey, Kirsten Stubenrauch, Bridget
Stevenson, Kevin Corn, Tian Zhu, Marjan Rafat

25d Endothelial Glycocalyx of Human Lung Microvascular Endothelial Cells as a Regulator of
Vascular Permeability in a Fibrotic Lung ENvironment ............ccccceoveiiiiiininenieieee e 206
Chinedu Okorafor, Yu Chen, Eno E. Ebong

25e Vascularization of Engineered Tissues Via Synthetic Regulation of Cell Signaling.............cccccovinininnnne 208
Mai Ngo, Ahmad S. Khalil, Christopher S. Chen

25f Regeneration of Electrophysiologically Functional Atrial Cardiac Tissues on Anisotropic
Fibrillar FIDroNECtin IMALIIX . .....ciuietiiitieiie sttt sttt sttt s b ettt st be e bt e b e et e e st e e beesbeesbeeneeennas 209
Do H. Kim, Todd Herron, Joerg Lahann

25g 3D Mibrain-on-Chip for Modeling BBB Function and Delivery to the Brain Via GelChip

MiCTOfIUIdic PLatfOrm.......oiueiieicii e 210
Alice Stanton, Rebecca L. Pinals, Sydney Hawkins, Alexandra Volkova, Nhat Truong, Li-Huei
Tsai, Robert Langer

SYSTEMS BIOLOGY: MICROBES AND MICROBIAL COMMUNITIES

686a Invited Talk: Incorporating Metagenomics Data for Improved Prediction of Anaerobic

DigESTION DYNAIMICS ....viieiiiiiitieiti ettt sttt bttt b e bt e st e s be e s be e sbe e nb e e b e ean e ebeeebe e b e e be e st e nbeesbeesbeenneennas 213
Siu H. J. Chan
686¢ Cellular Economics of Metabolite Synthesis Determine Ratios of Microbial Trading Partners.............. 214

Martina Du, Campbell Putnam, Ross Carlson

686d Engineering and Systems Biology of Robust Gut Microbial Communities for Polyolefin

DIEGIAAtION ... e 216
Jenna Ott, Ross Klauer, Alex Hansen, Nathan Miller, Harrison Hall, Nicholas Reichart, Aaron
Wright, Mark Blenner, Kevin V. Solomon

686¢ Investigating How Antibiotic Target Network Components Impact the Transience of
)3 (1S (o) T 11 L PSSR OUSRTI 217
Katherine Sniezek, Mark Brynildsen

175ba Morphodynamics of Mixed Bacterial Communities Proliferating in Three Dimensions............cc...c..... 218
Meera Ramaswamy, Carolina Trenado-Yuste, Alejandro Martinez-Calvo, Ned Wingreen, Sujit
Datta

686g It Takes Two to Tango: Unraveling Trophic Interactions in the Phycosphere ..........ccccoovvveieniniininnnnnne, 219

Carolina Trenado-Yuste, Alejandro Martinez-Calvo, Xi Li, Bruce Wang, Anushree Malik, Ned
Wingreen, Sujit Datta

POSTER SESSION: ENGINEERING FUNDAMENTALS IN LIFE SCIENCE

175a Cluster Formation of Macrophages Depends on Their ACtVAtION.........cccccvvrverierieerennsie e e e seeenees 220
Lawrence J. Dooling, Nicholas M. Ontko, Tristan Marchena, Dennis E. Discher



175d Connecting the Unfolded Protein Response and DNA Damage Response: The Role of IRE1

in DNA Damage Repair Pathways Under Elevated Levels of Palmitate............ccooevieniiiiniinicnic e, 221
Kevin Chen, Sean Foster, Caleb Sandum, Yogit Goyal, Samantha Zaloudek, S. Patrick Walton,
Christina Chan

175f Overcoming the Challenges of Fluoro-Pharmaceutical Encapsulation Via Flash
Nanoprecipitation through Solubility Parameter MatChing...........cccoverireiiniiiiee e 222
Kiana Bahrami, Parker Lewis, Giilse K. Oguz, Nathalie M. Pinkerton

175g Retinal Progenitor Cell Differentiation by Electrical Stimulation on Microcircuit Interfaces ................ 224
Austin Sympson, Madison Chng, Michael R. Kumar, Donald S. Sakaguchi, Surya
Mallapragada

175h Developing an Elastic Dome for the Study of Cell Mechanobiology............ccccovviriiiiiiniciinincncie, 225

Gideon Nyarko, Carla M. R. Lacerda

175j Anti-Senescence Effects of Human Blood Vessel Organoid-Derived Extracellular Vesicles................... 226
Justice Ene, Colin Esmonde, Yeoheung Yun, Takahisa Kanekiyo, Changchun Zeng, Yan Li

175k Dynamics of Circulating Tumor Cells inside Microfluidic Separators.............c.cuveriiirieeieienincnenenee, 227
Emmanuel I. Ezeobidi, Agnieszka Truszkowska

1751 Investigating the Cross-Talk between Insulin and Glucagon Secretion by Pancreatic Alpha-
ANA BEta-CellS ...oviiiiiiiii i 228
Vishal Ahuja, Kevin Fuentes, Emmanuel Tzanakakis

175m Engineered Human Pluripotent Stem Cell-Derived Natural Killer Cells with PD-L1

Responsive Immunological Memory for Enhanced Immunotherapeutic Efficacy.........cccoocevvniiiiciciinnennn. 230
Yun Chang, Gyuhyung Jin, Weichuan Luo, Qian Luo, Juhyung Junga, Sydney N. Hummel,
Sandra Torregrosa-Allen, Bennett D. Elzey, Philip S. Low, Xiaojun L. Lian, Xiaoping Bao

175n Functional Characterization of Geraniol Synthase Involved in Monotropein Biosynthesis in
Blueberry Using Computational and Molecular Based Approaches ...........ccoccvevvrienieneenneiene e see e e 243
Ishveen Kaur

1750 Discovering Novel Ankyrin Protein Modulators through an Optimized Yeast Surface Display

N 1S) 1 TSP PR PRT VRPN 244
Ethan Slaton, Samantha Martinusen, Cassidy Simas, Marian Pulgar, Sage Nelson, Carl
Denard

175r Promising Routes for Mitigating RBC Storage Lesion ..........cccccoviviiiiininicieniesc e 245

Linh Tran, Cristina Gonzalez-Fernandez, Mitchell Weigand, Jacob Strayer, Xian Wu, Hyeon
Choe, Eugenio Bringas, Inmaculada Ortiz, Jeffrey Chalmers, Jenifer G. Pastora

175s CRISPR/Cas9-Mediated Genome Editing to Generate Cell Wall-Deficient Tobacco By-2 Cell
Lines for Improved Recombinant Protein Production ...........c.cceveiiiiiiiiniiiiicceese e s 246
Jianfeng Xu

175t An in-Situ Hydrogen Sulfide Synthesis and Delivery Technique for Treatment and Healing of

(053 (o) s TOIN Y 1111 e KPP SO 247
Bill J. Brooks, Debra M. Friedrichsen, Rob Beckius, Grayson Silaski, Deepali Kulkarni,
Carolyn Pace, Ross M. Clark, Reza Shekarriz

175u Engineering an a-P-Selectin Antibody for Quantifying Drug Delivery in Glioblastoma.............c.cc....... 250
Omar Abed, Timon Lwo, James Moon, Colin Greineder



175w Applying Engineered Microenvironments to Assess Structural and Mechanical Remodeling
of the Cytoskeleton in Hypertrophic Cardiomyopathy ...........cccoveeiiiiiiiiiii e 251
Georgina Stephanie

175y The Excess Surface Area of the Nuclear Lamina Determines Whether Cells Can Migrate

through NarroW CONSITICTIONS. .....vviuierierireriesrise ettt e r bbb e e nr e ar e b bt e s e e e nennenn e re e 252
Richard B. Dickinson, Brendan McKee, Ting C. Wang, Kajol Harsh, Simran Kaur,
Mohammed Mohajeri, Tanmay Lele

175z Mathematical Modeling of Gut-Mediated Inflammation Induced by Estrogen Deficiency .................... 253
Ariel Lighty, Brenda J. Smith, Ashlee N. F. Versypt

175aa Silver Nanoparticle Sensor Array for the Detection of Sars-Cov-2 for Engineering
Fundamentals in Life SCIENCE.......ciuiiuiiiiiie ettt ettt b bbb be et sbeeneeeneas 255
Benjamin Lam

175ab Assessing Plasticity in Prostate Cancer Using Electrokinetic Techniques...........ccccovvvrininiieciecnnennn, 256
Lexi Crowell, Luis Henriquez, Mary Tran, Juan S. Yakisich, Brian Aufderheide, Tayloria N. G.
Adams

175ac High-Accuracy Nanopore Sequencing of 6-Letter DNA for Synthetic Biology Applications............... 257

Nicholas Kaplan, Jorge A. Marchand

175ad High-Throughput Screening of Bacterial Ghost Drug Delivery Vehicles Against G-Protein
Coupled RECEPLOrs (GPCRS) ....uiiiieiieiiieiieit ettt bt er et nr e n e sn s 258
Christopher Vidmar, Joshua Wilkinson, David Roman, Jennifer Fiegel

175ae “Transport Cocktails” of Alpha-Particle Radionuclide-Antibody Conjugates for Solid

LT ) PP PR PPN 259
Aira Sarkar, Rajiv R. Nair, Rohit Chaudhari, Pooja Hariharan, Kathleen Gabrielson,
Stavroula Sofou

175af Messenger RNA Loaded Lipid Nanoparticle Delivery and Gene Expression in Trophoblast
Cells is Impacted by Ionizable Lipid CONLENE ........cccveiviriiiiriiiiieieie e s 262
Alexandra Harrison, Christina Bailey-Hytholt

175ag Non-Targeted and Targeted Lipid Drug-Loaded Nanoparticle Combination Delivery

Outperforms Either Component in Metastatic Ovarian Cancer Treatment............ccovvereerieienieniee e e 264
Basar Bilgicer, Jenna Sjoerdsma, Emily Bromley, Jaeho Shin, Caitlin Horgan, Gyoyeon
Hwang, Tanyel Kiziltepe, David Omstead, Sharon Stack

175ah Intracerebral Nanoparticle Transport Facilitated by Alzheimer Pathology and Age..........cccccovvirrnnnne. 265
Gregory C. Tracy, Kai-Yu Huang, Yu-Tong Hong, Shengzhe Ding, Hayden A. Noblet, Ki H.
Lim, Eung C. Kim, Hee J. Chung, Hyunjoon Kong

175ai Conformational Flexibility: Elasticizing Phospholipid Membranes.............cccoceveriienieiienenencne e 267
Thomas Kinard, Steven P. Wrenn

175aj Apoptosis of Myrosinase Gene Expressed Lung Cancer Cells Treated with Glucosinolate-
Containing Extracellular Vesicles Isolated from Arabidopsis thaliana .....................c.ccccoovvivcvicciiniinininnn, 268
Sharjeel Jokhio, Ching-An Peng

175ak Optimizing Solid Tumor Treatment with Antibody-Drug Conjugates Using Agent-Based
Modeling: Considering the Role of a Carrier Dose and Payload Class ........ccccoeviiiiiniinieiinic e 269
Melissa Calopiz, Jennifer Linderman, Greg Thurber



175am Engineering a Next-Generation Vaccine: Targeting Pneumococcal Disease in an Aging
o070 10 N1 8 103 PR PP PR PSP 270
Justin Bassett, Manmeet Bhalla, Miles Stefko, Elena Lopez, Elsa B. Ghanem, Blaine Pfeifer

175an Enhanced Delivery of Disease-Targeted Nanobody-siRNA Conjugates ...........ccccvvrerveeerienenenesennes 272
Courtney Culkins, Blaise Kimmel

175a0 Endoplasmic Reticulum (ER) Stress-Induced Autophagy Alters the Efficacy of Cationic-
Lipid DeliVered STRINAS ......coiuiiitietieiietie st sttt sttt s e b e b e e s be e s b e et e e e e eas e ebe e bt e nbe e st e nbeesbeesbeeneeennas 274
Ryan Splichal, Christina Chan, S. Patrick Walton

175ap Evaluation on Plant-Based Softgels (SeaGel® Technology) Versus Gelatin Softgels for

Pharmaceutical APPLICATIONS ......cc.veiveiiieriiirise st b et ne bbbt e e nn e n e enenns 275
Jin Zhao, Becca Putans, lan Gillespie, Michael Evangelista, Thomas Watson, Stephanie
Robart, Brooklynn Jonassen, Hannah Bishop, Benjamin Roscoe, Michael Baumann

175as Incorporating Biological Factors Using Different Carrier Materials to Accelerate Implant
HEAINE CAPACTLY ..eeveieeiee ittt et e E e b e R e e ee e e e ae e eR e e e Rt e n e n e e renneenr e e nreenreennas 276
Dina Gadalla, Jamie Ganem, Maeve Kennedy, David Lott

175at Coaxial 3D Bioprinting of Hydrogels with Small Diameters to Mimic Microvasculature..................... 277
Berk Uysal, Sundararajan Madihally

175av An Engineered Culture Model to Mimic the Physical Boundary Conditions of the Lung
EPItREIIUIN ...t et bbb e e nn Rt Rt Rt e n e n e r s 278
Evelyn N. Salazar, Sherry X. Zhang, Phoebe A. Marshall, Celeste M. Nelson

175aw Hydrogel Facilitated Co-Culture Tumor Microenvironment ...........cc.ceceeverieninennsisesesie s 279
Trishita Chowdhury, Muhammad R. Abedin, Vanshika Singh, Jordan Yaron, Kaushal Rege

175ax Transcriptional Regulation of Engineered Living Materials..........ccocooovvveiiiininineiiseceeesese e 280
Gina Partipilo, Austin J. Graham, Benjamin Keitz

175ay Cell Compatible Fluid Gels for Applications in Tissue Engineering...........ccccocevvvriiinincieiiniicne e, 281
Cinzia Amieni, Armend Hati, David Bassett

175az Elucidating the Geometric and Charge Transfer Effects on the Spatial Uniformity of the
Nanopore Electroporation Cell Transfection Method..........ccccveiiiiiiiiiiiiiiiciee e 282
Emily McCorkle, Matthew Manion, Sasha Cai Lesher-Pérez, Albert Liu

175bb Elucidating and Engineering the Mechanism of Microbial Thermogenesis............cc.cocvvevevieriiinennenee. 283
Stephen Chiu, Puneet Dhatt, Tae S. Moon

175bc Quantifying the Consequences of New Plasmid ACQUISTHON. ....eecvverereiriieriesieneeieee e e see e see s 284
Allison Lopatkin, Habibul Islam

175bd An Interdisciplinary Framework Based on High-Dimensional Biology for a Comprehensive
Understanding of the Effects of Environmental Stressors on Non-Communicable Diseases............cccucverveenne. 285
Nafsika Papaioannou, Catherine Gabriel, Spyros Karakitsios, Dimosthenis Sarigiannis

175be Integrated Omic Analysis Elucidates Phenotypic Plurality and Metabolic Bottlenecks in

Industrial Antibody-Producing Chinese Hamster Ovary (CHO) Cell Lines..........ccccocvviriiininiieieniicneie, 287
Saratram Gopalakrishnan, Miguel A. Valderrama-Gomez, William Johnson, Jasmine Tat,
Elcin I. Gencer, Cleo Kontoravdi, Nathan Lewis



175bf Assessing the Metabolic Responses of 3D Heparg Cells to Dibutyl Phthalate and DEHP

Exposure: Insights from Untargeted MetabolomiCs ..........ooverrieiiriiniiiie e 288
Thanasis Papageorgiou, Nafsika Papaioannou, Dayna Schultz, Catherine Gabriel, Charbel
Touma, Spyros Karakitsios, Sophie Langouet, Dimosthenis Sarigiannis

175bg Metabolic Systems Biology of Poplar, @ Biofuel Crop.........cceviviriviriiiiiiisiesie e 291
Funke Okunrinboye, Ganesh Sriram

175bi Navigating Biological Systems with PBPK, Text Mining, and Al: In silico NAMS for the

Development of Reliable and Robust QAOPS ........c.cceviiiiiiiiiiii 292
Achilleas Karakoltzidis, Elisavet Renieri, Nafsika Papaioannou, Ilias Frydas, Thanasis
Papageorgiou, Dayna Schultz, Catherine Gabriel, Nancy Georgiou, Spyros Karakitsios,
Dimosthenis Sarigiannis

175bj Causal Discovery Algorithms Identify DNA Methylation Sites That Differentiate COPD

PrOGIESSION ...ttt ettt bt bttt e e he e bt e e b e bt e s bt e b b e e b e e e b e e eE e e Rt e bt e RE e e R b e Rt e R e e R R e e R R e e Reenheenbeenreennas 293
Robert Gregg

175bk Dynamic Model of Intrathymic T-Cell Vs Myeloid Commitment...........cocververeerienrnsnesenseeseeneeannes 295
Sana Khanum, Shakti Gupta, Mano Maurya, Shankar Subramaniam, Doraiswami
Ramkrishna

FACULTY CANDIDATE SESSION: FOOD, PHARMACEUTICALS, AND BIOENGINEERING
|

132a Hydrogels as Scaffolds for Extracellular Vesicle-Based Therapeutics ..........cccooververirieninnnieniieeseenennn, 296
Georgios Tseropoulos, Kristi Anseth

132b Engineering Advanced Delivery Vehicles for mRNA Therapies by Integrating High-
Throughput Screening and Rational Design APProaches ............ccocveieiiiiiiiiiiec s 297
Allen Jiang, Daniel G. Anderson, Robert Langer

132c¢ Fluorinated Silk-Based Hydrophobic Coatings for Platelet Preservation Applications............cccocveneenee. 299
Sanjana Gopalakrishnan, Julia Fountain, Christian Di Buduo, Haley Anchukaitis, Prithviraj
Talukdar, Alessandra Balduini, Krishna Kumar, David L. Kaplan

132d Single Base-Pair Changes within Heart Enhancers Increase Transcription Factor Binding

Affinity and Disrupt Embryonic Heart Development............ccooviiiiiiiiiiiiiieee e 301
Granton Jindal, Alexis Bantle, Joe Solvason, Jessica Grudzien, Agnieszka D'Antonio-
Chronowska, Fabian Lim, Sophia Le, Benjamin Song, Michelle Ragsac, Adam Klie, Reid
Larsen, Kelly Frazer, Emma Farley

132¢ Elucidating the Role of Adipocyte-Derived Extracellular Vesicles in Modulating Distant
L GoT 40 Y0 0P 1 (o) OSSR 302
Xilal Rima, Eduardo Redtegui, Willa Hsueh

132f Engineering Cellular Processes through Synthetic Membrane-Associated Biomolecular
L7034 La 53 1T T 1t 303
Ka-Hei Siu, Jose Avalos

132g Advancing Microphysiological Systems: Strategies for Perfusable Vascularized Tissues in
Disease Modeling and Therapeutic ReSarch............ccocviiiiiiiiiiiiiii e 304
Zhengpeng Wan, David Barbie, Ron Weiss, Roger Kamm



132h Engineering the Retinal Microenvironment to Improve Retinal Ganglion Cell Transplantation ............ 306
Jonathan Soucy, Emil Kriukov, Julia Oswald, Monichan Phay, Volha Malechka, John D.
Rivera, Petr Baranov

FACULTY CANDIDATE SESSION: FOOD, PHARMACEUTICALS, AND BIOENGINEERING

I

263a Composition and Sorting of Polarized Cell Plasma Membrane Compartments ............ccoceeeeereeseereeenne. 310
Carolyn Shurer, Kandice Levental, llya Levental

263b Stopping Escape and Malfunction of Cells with an Engineered Genetic Code............cceovvviiiiviniiniennens 311
Anush Chiappino-Pepe, Felix Radford, Bogdan Budnik, Teresa Augustin, Hana Burgess,
Michael Moret, Huseyin Tas, Qinmei Zheng, Weicheng Fan, Maksud M. Africawala, Shova
Thapa, Jenny M. Tam, George M. Church

263c¢ Distinct Microcolony Morphologies Promote Flow-Dependent Bacterial Colonization..............c...c...... 312
Kelsey Hallinen, Steven Bodine, Howard A. Stone, Tom W. Muir, Ned Wingreen, Zemer Gitai

263d Phenotypic Segregation in a Developing Biofilm ........cccooviiiiiiiiicc e 313

Jung-Shen B. Tai, Kee M. Nam, Japinder Nijjer, Christopher M. Waters, Jing Yan

263e Expeditious Screening of Gas-Dependent Biological Systems Using Adaptable Fed-Batch
BIOT@ACTOTS. ...ttt bbb bbb e 314
Loyal Murphy, Q. Peter He, Jin Wang

263f A Novel Modelling Approach Coupling Multiphase Hydrodynamics and Biokinetics for
Simulating Large-Scale BIOTEACIOTS .........uiiiiiiiiiieitisiese e ene s 317
Johan L. N. De Carfort, Krist V. Gernaey, Ulrich Kriihne

263g Predicting Anti-Microbial Activity of Natural Products through Machine Learning and Large
Language IMOEIS .....cc.veiueiiiiiiiieiti ettt et b e R Rt Rt nr e nre s 319
Tianhao Yu, Yujie Yuan, Huimin Zhao

263h The Hidden Chokepoints: Exploring Gas Diffusion in the CODH/ACS Enzyme Complex
Using Molecular STMUIALIONS ........viuiiiiiircii it r et sneen e 321
Suman Samantray, Bojana Ginovska-Pangovska, Simone Raugei

ADVANCEMENTS IN BIOMANUFACTURING AND A DISCUSSION WITH NSF LEADERS

66¢ Invited Talk: Perspectives on Advances in Biopharmaceutical Manufacturing...........cccccveveriverenneenennn. 323
Kelvin H. Lee

66e Moving Beyond the Test-Tube: Considerations for Next-Generation Bioproduction ............cccccceveeenuennee. 324
Hal Alper

66f Insights from Program Directors: Advanced Biomanufacturing...........cooovevviienienieniniencsee e 325
Vamsi Yadavalli, Steven Peretti, Jeanne Van Briesen, Gayle J. Bentley, Penny Norquist,
Jennifer Macdonald

FACULTY CANDIDATE SESSION: FOOD, PHARMACEUTICALS, AND BIOENGINEERING
III

324a Osmotic-Capillary Principle Inspired Biofluid Sampling and Sensing.............ccccovvvvvnirinieieninnniene, 326
Tamoghna Saha, Michael D. Dickey, Joseph Wang, Orlin D. Velev



324d Rapid Infrared Spectroscopic Imaging of Zebrafish Development Toxicology ........c.ccoevvvveieniiininnnne, 327
Matthew Confer, Isabella Lebovic, Kianoush Falahkeirkhah, Kevin Yeh, Arman Hemmat,
Ankita Bhargava, Wenyan Mei, Rohit Bhargava

324e¢ Imaging Oxytocin Signaling in Socially Selective Prairie Voles with Non-Genetically
Encoded FIUOTESCENt INANOSEIISOLS ....vveuveieriueeieeesteesteesteesteastesstesseesseesteesseasssansessesssessssesseessesssessesssesssesssesssesnses 328
Natsumi Komatsu, Lexi Black, Annaliese Beery, Markita Landry

324f Identification of High Sugar Diet-Induced Dysregulated Metabolic Pathways in Muscle Using
Tissue-Specific Metabolic Models in DFOSOPAILA ..............cocviiiiiiiiiiiii s 329
Jin M. Sun, Yanhui Hu, Po-Lin Chen, John Asara, Monika Dzieciatkowska, Angelo
D ’Alessandro, Norbert Perrimon

324g Characterization and Engineering of Non-Model Fungal and Algal Systems for
Bioproduction, Biodegradation, and Biomaterials APpliCAtIONS ............ccoviireiieiiniinene s 330
Hugh Purdy, Michelle O'Malley

174h Scalable Fabrication of 3D Structured Microparticles Using Induced Phase Separation .............cccoe..... 332
Sohyung Lee, Dino Di Carlo

BIOMOLECULAR ENGINEERING II: DISEASE DIAGNOSIS AND THERAPEUTIC
INTERVENTIONS

530a Invited Talk: Sensitive Immunological Detection Using Rabbit ScFv Antibodies Fused with
Nitrocellulose-Binding Protein in Lateral-Flow Immunoassay ..........cccccoovrvinienieniinicne e 333
Yoichi Kumada, Jun 1. Horiuchi

530b Design of an IL-2 Based Immunocytokine for the Targeted Expansion of Muscle Regulatory

OS] PSR U PRSI 334
Charina Fabilane, Kathy Liu, Derek Van Dyke, Philip Farahat, Armando Villalta, Jamie
Spangler

530c Evaluating Therapeutic Effect of Engineered Minimal Tissue Inhibitor of Metalloproteinases
(TIMPs) in BBB Model and Brain Cancer CellS...........cocooiiiiiiiiiiniiiieeee e 337
Elham Taheri, Maryam R. Sarmazdeh

530d Repurposing Barley-Stripe Mosaic Virus as a Nanoparticle Vaccine Platform ..........c.ccooeviiiiininnnns 338
Akash Vaidya, Mruthula Rammohan, Jesal Patel, Evan Gillen, Robyn Logue, Kevin V.
Solomon

530e Targeted Liposomal Therapeutic Vaccines for HIV ........cocoiiiiiiiiiiiiic e 339
Keunsil Kang, Heba Elkateb, Peter Deak

530f Targeted Protein-Drug Conjugate for the Treatment of Triple-Negative Breast Cancer .............ccocvvenene 340
Alexis Woodward, Benjamin Southard, Sampurna Chakraborty, Aaron Bailey, Wajeeha Raqag,
Roger Harrison

530g Quantification of Hydrogen Sulfide Release for Diagnosis and Treatment of Lower Extremity

Ischemia in Peripheral Artery DiS€ase PAtients ..........cccooiiiiiiiiiiicie i 344
Debra M. Friedrichsen, Bill J. Brooks, Rob Beckius, Grayson Silaski, Carolyn Pace, Nancy L.
Kanagy, Deepali Kulkarni, Jessica C. Neff, Ross M. Clark, Reza Shekarriz



BIOMOLECULAR ENGINEERING I1I: IMPROVING BIOMEDICAL APPLICATIONS

591a Invited Talk: Anti-Inflammatory Mechanism of an Engineered Cytokine Therapy..........cccocoevvvininnnnns 347
Lisa Volpatti

591b Polarized NHE1 and SWELL1 Regulate Migration Direction, Efficiency and Metastasis .................... 348
Qinling Yuan, Yuqi Zhang, Alice Amitrano, Konstantinos Konstantopoulos

591c Polymerized Human Hemoglobin-Based Oxygen Carrier Preserves Lung Allograft Function

during Normothermic Ex Vivo Lung Perfusion .........c.ccociiiiiiiiiiic e 350
Alisyn Greenfield, Clayton Cuddington, Yong G. Lee, Jung L. Kim, Derek Lamb, Paul
Beuhler, Syvester Black, Andre Palmer, Bryan Whitson

591d Bubble Effects of Self-Locomotive Microparticles in Biofilm Deterioration ............ccccceeevererinenennns 352
Joo H. Lee

591e Cysteine-Containing Antimicrobial Peptides: The Effects of Cysteine Oxidation on Solution
Behavior and Antimicrobial PErfOrMANCE ..........ciiiiiuiiiiiiii ittt e e s s s sabbra e e e e e s s saanes 353
Elliot Brna, Zixian Cui, Matthew Crawford, Molly Hughes, Rachel Letteri

591f Towards Rational Design of Effective CRISPR-Cas Antifungals ...........cccoeviiiiiniiniiiiniece e 354
Cong T. Trinh, Brian Mendoza, Xianliang Zheng, Jared Clements, Christopher Cotter

591g Toward an Affordable Universal Influenza Vaccine: M2-Based Virus-like Particles ............cc.coovinnnne. 355
Trang Hoang, Andrew Zak, Nhi Nguyen, Fei Wen

BIOMOLECULAR ENGINEERING IV: COMPUTATIONAL AND EXPERIMENTAL
APPROACHES TO BIOMOLECULAR DESIGN

639b Investigating the Impact of TREM2 Variant Dynamics on Apolipoprotein E Binding in
Cancer: Insights for Therapeutic Development .............cocviiiiiiiiiiii i 356
Emma C. Aldrich, Kayla G. Sprenger

639¢ Mathematical Modeling of Cooperative Molecular Beacons to Design and Tune for Robust,
SWILCR-TIKE DEIECHION ....veiveiieieciieeti ettt et et este e e e s e e s e sreesseesseesteeteeneeaneesseenseenseenseenannrenas 357
Esther Stopps, Stephanie McCalla

639d The Full-Length Protein a Challenges Both the Structure-Function Paradigm and the Protein
Structure Prediction Technique Alphafold: An Advanced Molecular Simulation Study ..........cccoovevveiiiniiennns 359
Kosar Rahimi, Richard C. Willson, Giil Zerze

639e Computational Prediction and Experimental Validation of Antibody Repurposing Via
Proteinmpnn-Directed MULAZENESIS ......cverviriiiririiiieieiie sttt st r et e e nnesr e re e 360
Asif Mahmud, Alan Richard, Robert J. Pantazes

639f Improving Sensitivity of CRISPR/Cas12-Based Biosensors Using Site-Specific Crosslinking

0f Cas12 Nuclease With CIRINA ... ....oiiiiiiiiii it e e s e e e e e s e s bbb et e e e e e e sabbbeeeeeesesabbaeees 361
Yawen He, Juhong Chen
639¢g Z-Ring Formation as a Resuscitation Biomarker in Escherichia coli Persisters ...........ccooovverieerieenenne. 362

Iva Wagner, Mehmet Orman



CELL AND TISSUE ENGINEERING: ENGINEERED THERAPEUTICS

23a Invited Talk: Macrophage-Targeted Drug Delivery for Systemic and Local Immune Modulation ........... 364
Christopher B. Rodell

23b Light-Induced Extracellular Vesicle AdSOrPiON. .........ccviieiieieeieeieeie e 366
Jacob Doon-Ralls, Colin L. Hisey, Xilal Rima, Chiranth K. Nagaraj, Sophia Mayone, Kim T.
Nguyen, Sydney Wiggins, Kalpana D. P. Dorayappan, Karruppaiyah Selvendiran, David
Wood, Chunyu Hu, Divya Patel, Andre Palmer, Derek Hansford, Eduardo Redtegui

23c Enhancing Cell-Based Therapies with Peptide-Modified Thermo-Responsive Citrate-Based

Biomaterials for Treatment of Critical Limb ISChemia...........ccccociriiiiiiiiiiie e 368
Huifeng Wang, Caitlyn Dang, Nancy Rivera-Bolanos, Ophelia Tong, Xinlong Wang, Guo
Chen, Rebecca Riter, Chongwen Duan, Xiaomin Zhang, Chad Haney, Guillermo Ameer, Bin
Jiang

23d Advanced Immunomodulatory Strategies for Tolerogenic Dendritic Cell Induction in
AULOTMIMUNE TRETAPY ..ot r et e e sn e nr e 370
Sihan Jia, Peter Deak

23e Microfluidic Assembly of Mitochondria-Loaded Microparticles for on-Demand Delivery ...........c.......... 371
Ryan Miller, Johnna Temenoff

23f Discretized Reaction-Diffusion Model of the Transport of Drugs in 3D Cancer Cell Spheroids

for Informed Drug SCTEENING ......cviiiiiiiiiiiiii e s 374
Tiger Shi, Daniel M. Pinzon, Hyunsu Jeon, Donny Hanjaya-Putra, Yichun Wang, Hsueh-Chia
Chang

23g Extracellular Domains of CARs Reprogram T-Cell Metabolism without Antigen Stimulation ................ 375

Aliya Lakhani, Ximin Chen, Laurence Chen, Mihe Hong, Mobina Khericha, Yu Chen, Yvonne
Chen, Junyoung Park

CELL AND TISSUE ENGINEERING: TISSUE ENGINEERED MODELS

262a Invited Talk: Considerations for in Vitro versus In Vivo Biomaterial Formulations That Drive
Cell and Tissue Functions: A Story of Silk Fibroin-Based Biomaterials............cccooveiieriiiiniiniinie e, 376
Whitney Stoppel

262b Label-Free Optical Methods for Assessing Metabolic Changes during Human Pluripotent
Stem Cell DIffereNtIAtION. ... ..oiuiiitieiti ettt ettt ettt e st e st e e s be e sbe e sbe e teameeaneesbeesbeebeenbeenbesneeas 377
Demetrios Stoukides, Maria Savvidou, Irene Georgakoudi, Emmanuel Tzanakakis

262c¢ Laminin-511 Inspired 3D Zwitterionic Culture System for Long-Term Human Pluripotent

SEEIM CIL CUITUIE ..o vee ettt et e e te e e sre e s te e et e tees e es e aseesteesteeseeeneeaneeaneenseenseenseenseenannrenas 379
Erica Wagner, Di Liu, Amy Laflin, Shaili Lakhotia, Srishti Khetan, Joan Rong, Joel G.
Estupinan, Haoxuan He, Ronit Kumar, Shuibing Chen, Shaoyi Jiang

262d COMMD Family of Proteins Regulate Human Melanin Synthesis.........c.cccccovviiniiiniiiieiii 381
Arjun Chakraborty, Bruce Francisco, Pradumn Rajvanshi, Vivek Bajpai

262e Effects of Tunable Experimental Parameters on Structural Maturity of hiPSC Derived

(O3 (410200 0oy A TSSO U PO ST P PP PR PRPRO 382
Shenbageshwaran Rajendiran, Mohammadjafar Hashemi, Ferdous Finklea, Nathan Young,
Emma Kim, Elizabeth Lipke, Selen Cremaschi



262f Inhibiting Molecular Cues to Improve Human Stem Cell-Derived Donor Retinal Neuron
Transplantation in the MouSE REtINa ........ccoioviiiiiiiiieiicn e e e 385
Jonathan Soucy, Volha Malechka, John D. Rivera, Petr Baranov

DRUG AND GENE DELIVERY II: INVESTIGATIONS TOWARDS NEURO AND THE BRAIN

684a Invited Talk: Delivery of Mitochondria-Containing Extracellular Vesicles to the Blood-Brain
2T 154 (< SRR 387
Devicka Manickam

684b Engineered Cocktails of Alpha-Particle Nano-Radiotherapy and Low-Dose Chemotherapy for

Treatment Of GLIODIASIOMIA .........ccueiiiiiiii e e e et e e e s b e e e e tbe e e s satee e e saneeeeasteeeeanseeeesrneeens 388
Aira Sarkar, Rajiv R. Nair, Pooja Hariharan, Kathleen Gabrielson, Rangaramanujam
Kannan, Stavroula Sofou

684c Regionally-Dependent Cellular and Mechanistic Signatures for Screening Neuroprotective

Therapies in the Preterm Injured Brain ..........coooiiiiiiiiiiiiic e s 391
Zheyu Jin, Kylie Corry, Olivia Brandon, Hawley Helmbrecht, Daniel Moralejo, Sarah Kolnik,
Sandra Juul, Thomas Wood, Elizabeth Nance

684d Ultrasound-Responsive Microbubbles as Carriers of Xenon and Argon Gas for the Treatment
Of Traumatic Brain INJUIY .....ccvieiiiiiiiieie ettt nr e n e nr s 394
Rajarshi Chattaraj, Misun Hwang, Chandra Sehgal, Daeyeon Lee

684e Extracellular Vesicles Incorporating Retrovirus-like Capsids for the Enhanced Packaging and
Systemic Delivery of MRNA into NEUIONS .......ccviiiiiiiiiiiiisici e 396
Wenchao Gu, Sijin Luozhong, Simian Cai, Ketaki Londhe, Nadine Elkasri, Robert Hawkins,
Robert Hawkins, Zhefan Yuan, Kai Su-Greene, Yujie Yin, Mache Cruz, Yu-Wei Chang,
Wenchao Gu, Chunyan Wu, Changwoo Seo, Akash Guru, Wenting Gao, Chris Schaffer,
Nozomi Nishimura, Richard Cerione, Qiuming Yu, Melissa Warden, Robert Langer, Shaoyi
Jiang

684f Nano-Formulated Curcumin Uptake and Biodistribution in the Fetal Growth Restricted
NeWDOIN Piglet Brail......ccviiiiiiiii i e 397
Nuo Xu, Julie Wixey, Kirat Chand, Elizabeth Nance

684¢g Exploring (some of) the Empowerment Mechanisms of Alpha-Particle Radiopharmaceutical

Therapy by Low-Dose Chemotherapy in Breast Cancer Brain Metastasis..........ccceovrerereninenieneneneneseennes 399
Pooja Hariharan, Rajiv R. Nair, Aira Sarkar, Rangaramanujam Kannan, Daniele Gilkes,
Stavroula Sofou

DRUG AND GENE DELIVERY III: EMERGING TECHNOLOGIES

720a Invited Talk: Micro- and Nano-Particles for Sustained-Release Therapeutic Drug Delivery.................. 403
Claire Rowlands, Ines C. Cabezas, Trisha Sullivan, Ashbey Manning, Lauren Mehanna,
Jordan Berezowitz, Kaitlin Fogg, Brittany G. Rassoolkhani

720b ePatch: An Ultra-Low-Cost Handheld Electroporator for Intradermal Delivery of mRNA ................... 404
Pankaj Rohilla, Saad Bhamla, Mark R. Prausnitz

720c Development and Evaluation of Targeted Polycaprolactone Nanocapsules for Selective
Delivery to Pancreatic -Cells in Type 1 DIiabetes .......cocvviiieiiiiiiiiiiie et 405
Ashton Fremin, Nikki Farnsworth, Jillian Collins, Jubril Akolade



720d Controlling the Skin’s Delicate Immune Balance — from Microneedle Immunotherapy to
Allergy Model DEVEIOPIMENL ........cuiiririiiriiesiee ittt et e b e st e e sae s s e ab e e nn e e ne e s nesseesreenreenneennas 406
Ghanesh K. V. Prabhu, Akhilesh Shakya, Harvinder Gill

720e Fabrication of Steroid-Based Biodegradable Microparticles for Drug Delivery Applications ................ 407
Daniel Kupor, Michael L. Felder, Hanieh Safari, Omolola Eniola-Adefeso

720f Programmable Protein Delivery from Microgel/Hydrogel Composites (MHCs) Via Discrete
Combinations of Multi-State Protein-Loaded Unit Ingredients.............ccooviiiiiiiiiiiiiiiice 408
Longfei Chen, Saif Khan

720g Comprehensive Evaluation of Biodegradable Microneedle Patches for Veterinary Drug

Delivery: In Vitro and In VIVO STUAIES .........coiviiiiiiicii i 409
Jorge Almodovar, Katherine M. Munoz

ENGINEERED BIOMIMETIC TISSUE MODELS II: ENGINEERING CANCER MODELS

68a Invited Talk: A Breast-Mimetic Extracellular Matrix Model to Study the Tissue
Microenvironment after Cancer THETAPY ......ccciviriiiriiiiieesieseeee e nre s 412
Marjan Rafat

68b Elucidating Dormancy in Invasive Lobular Carcinoma through Multidimensional

BIOCIIZINEETING ... .vcveeiiieet ittt et er bbbt e bbbt e e e b e R e bbb e e nn e r e 413
Xilal Rima, Sarmila Majumder, Chunyu Hu, Hong Li, Divya S. Patel, Jacob Doon-Ralls, Kim
T. Nguyen, Chiranth K. Nagaraj, Eswar Shankar, Daniel G. Stover, Xiaoli Zhang,
Bhuvaneswari Ramaswamy, Eduardo Redtegui

68c Engineered Matrices Reveal Stiffness-Mediated Chemoresistance in Pancreatic Cancer
(0715103 [ T TP U PO PRSP P PP PP 415
Daiyao Zhang, Bauer L. Le Savage, Carla Huerta-Lopez, Aidan Gilchrist, Sarah C. Heilshorn

68d Dormant Brain Metastatic Breast Cancer Spheroids in Biomimetic Hyaluronic Acid Hydrogels
Exhibit Resistance to Therapy Via p38 SigNaling ........cccccverieriiiiniiiie e e 416
Paromita Sarker, Lalita A. Shevde, Shreyas S. Rao

68e In Vitro 3D Modeling of ER+ Breast Cancer and Primary Adipose Derived Stem Cell
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595b Uncontrolled Macropinocytosis Leading to Glioblastoma Cell Death Involves Disruptions to
the Cytoskeletal NEIWOTK. .....coviiiiiiiieiei e r bbb nnenn e re e 453
Sarah Buchanan, Matthew Lazzara

595c Evaluating the Role of Antibody-Drug Conjugate Immune System Effects and Payload
Sensitivity in Low HER2+ Solid Tumors Via Agent-Based Modeling...........c.cccoeviiiiiiiniiiiniiiiie e 454
Melissa Calopiz, Jennifer Linderman, Greg Thurber

595d Ensemble Absolute Metabolite Quantitation in T Cells Reveals Conserved Features of
IMNMUNOMIETADOIISINL ... ettt e e et e e st e e b e e s tbeeabae e st b e e saseestbeesaseessbeenneeesseeennneenres 455
Samantha O'Keeffe, Elle McCue, Harin Sim, Junyoung Park

595e Evaluation of Cytosolic and Mitochondrial NADPH Dynamics Reveals Their Relative

Contribution to Growth Rates in Cancer CellS ...........coiviiiriiiiiiieiie e 456
Jin M. Sun, Anush Chiappino-Pepe, Wentao Dong, Joanne Kelleher, Matthew V. Heiden,
Gregory Stephanopoulos, Hadley D. Sikes

595f Towards Cancer Digital Twins: Simulating Tumor Heterogeneity and Patient Response Using
Tissue Level Agent-Based Modeling of Prostate Cancer ............ccvoveiieiiiiniiisieeieesesese e s 457
Sharvari Kemkar, Mengdi Tao, Alokendra Ghosh, Ravi Radhakrishnan



595g Molecular Models Indicate Stronger Binding of HIV-1 to Co-Receptor CXCR4 Compared to
CCRS at a Viral Population LEVEl .......ccviiiiiiiiiiiesieiceie e 459
Bailey Zinger, Jonathan Faris, Kayla G. Sprenger

SYSTEMS BIOLOGY: SIGNALING NETWORKS

721a Invited Talk: Modeling Endothelin-Driven Stress Fiber Formation in Valve Interstitial Cells................ 460
Daniel P. Howsmon

721b Single-Cell Metabolic Objectives during Cell-Type Transitions...........ccecvevveviiiiiininsisiesieense e 461
Da-Wei Lin, Ling Zhang, Jin Zhang, Sriram Chandrasekaran

721¢ Computational Modeling of Cell Migration in Complex Chemokine Microenvironments..................... 462
Kailei Liu, Mohammad A. Islam, Michael B. Dwinell, Ashlee F. Versypt

721e Reconstructing Signaling History and Spatial Organization of Single Cells with Generalizable
Statistical INFETENCE .......oiviiiiiiiiiic 464
Nicholas Hutchins, Pulin Li

721f Elucidating TGFB and TNFa Crosstalk Mechanisms in Valve Interstitial Cells ..........cc.cooeverinirinnenne. 465
Mahmoud Abdullah, Daniel P. Howsmon

721g Machine Learning for Improved Interpretability of High Dimensional Single-Cell Data:
Impact of Host Factors on the Immune Landscape of Influenza Infection.............cccoceeviiiiniiniiiie e, 467
Fei Wen

COMPUTATIONAL AND EXPERIMENTAL TOOLS FOR ENGINEERING CELLS,
CULTURE CONDITIONS, AND CELL-FREE PRODUCTION FOR DESIRED
BIOMANUFACTURING TARGETS

24a Invited Talk: Machine Learning Assisted Design of Inmunomodulatory Biomaterials.............cccoceervennen. 468
Fariza Zhorabek, Chi M. L. Lau, Ghodsiehsadat Jahanmir, Jin T. M. Chung, Ying Chau

24b Investigating the Effect of Critical Process Parameters and Media Additives on Site Specific N-

Linked Glycosylation of Monoclonal ANtIDOAIES. .........ccvviriiiiiiiiie e 469
Jayanth V. Reddy, Thomas Leibiger, Sumit K. Singh, Aron Gyorgypal, Aditya Narvekar, Shishir
Chundawat, Eleftherios T. Papoutsakis, Marianthi lerapetritou

24c¢ The Culture Environment in Bioreactors is the Key to the Production and Architecture of

Recombinant Protein-Based Nanoparticles in Thermoinduced E. cOli..........ccoovvvviiininiiiiiiiiccnce e 470
Mauricio A. Trujillo-Roldan, XImena Gomez-Gil, Sara Restrepo-Pineda, Rafael Vazquez-
Duhalt, Ruben Cadena-Nava, Nestor Perez, Norma A. Valdez-Cruz

24e Rapid Population-Wide Screening for Immune Escape of Viral Pathogens ...........c.ccoovviiiiiiiicnininne 472
Maisha Feroz, Seok-Joon Kwon, Nicholas Mantis, Jonathan Dordick

24f Hydrodynamic Stress Adaptation of CHO Cell Lines by Acoustic Resonance MiXing..........ccocoovvrvnnene. 473
Fernando Montalvo-Sandoval, Mauricio A. Trujillo-Rolddn, Norma A. V. Cruz

24g Altering Degradation Pathways Improves Protein Secretion in Cells Experiencing ER Stress................. 475
Ryan Splichal, Christina Chan, S. Patrick Walton



SCALING UP: APPROACHES FOR STREAMLINING BIOMANUFACTURING TIME TO
AND OUTPUT OF PRODUCT

69a Invited Talk: Designing High-Capacity Microbial and Enzymatic Bioreactors...........cccccvvivirieeieeneenennn. 477
Dongming Xie

69b High-Throughput Culture and Screening System for Microliter Droplets in CHO Cell Line
DIEVERIOPITIENIT ...ttt r et e R bbb R R R b r e 478
Wen-Hsuan Chou, Xiaojie Guo, Xin-Hui Xing, Yi Wang, Chong Zhang

69c Evaluation of Various Membranes at Different Fluxes to Enable Large-Volume Single-Use

Perfusion BIOTEACLOLS ......ccuiiiiiiiiiiiiiii s 480
Hassan Raza, Tiffany Tang, Baizhen Gao, Chelsea Phuangthong, Chienhung B. Chen, Nuno
Pinto

69d Addition of Butyrate in CHO Fed-Batch Culture of Branched-Chain Amino Acid Transaminase
1 Knock out Cell Lines Enhances Their Specific Productivity ..........cccccoviiiiiiiiniiiiiiiniccece e 481
Jin Guo, Maddie Andres, Wenge Wang, Bhanu C. Mulukutla

69e Scaling-Up the Cell-Free Protein Synthesis for ADC Production ...........cccocvviinienieneeiiesin e seee e 482
Vikas Patil, Robert Hoffman, Christian Cisneros, Qing Wong, Ee-Been Goh, Marcella Yu

69f Integrated Modeling of Bioreactors and Cell Growth to Evaluate Large-Scale Production of
CUltIVALEd IMEAL CIIS ...ttt sttt et b b e bt b e ae e e he e ebe e sb e e bt et e e st e e s e e st e e sbeenbeenneennas 483
Kira Kiviat, David E. Block, Harishankar Manikantan

69g Optimizing Biologics Production and Quality: Investigating the Role of Trace Elements in

Mammalian Cell EXPIesSion SYSIEIMS ......ccuiiiiririiiiiiiiienii st sre e 484
Suyang Wu, Erin Kotzbauer, Kyle Devenney, Venkata S. Tayi

ADVANCES IN BIOCATALYSTS AND BIOCATALYTIC PROCESSES

129a Invited Talk: Metabolic Engineering Strategies Towards Enhancing Synthetic Capability of
IMICTODIAL SYSTEIMIS ...ttt ettt b b e s e s et e b e b e e et e et e ae e ah e eR e Rt e b e e s e e b e e s b e e nbeenreennas 485
Yajun Yan

129b Illuminating Novel Terpenoid Biosynthetic Pathways in Yarrowia Lipolytica through
A (721 o o) (0751 (oSSR 486
Glenn Nurwono, Zuodong Sun, Edward Hu, Kabir S. Bhai, Yi Tang, Junyoung Park

129¢ High-Efficiency PET Degradation with a Two-Enzyme System Immobilized on Magnetic
INBNOPATTICIES ...ttt b h bbb e et bR R bt b e e e e et bbb b e st e n e n e n e re e 487
Siddhi Kotnis, Siddhant Gulati, Qing Sun

129d A Tool for Rapid Integration of Long Metabolic Pathways in Yarrowia Lipolytica ................ccccovnene. 488
Philip O'Dell, Caleb Lawson, Lauren DeSantis, Mark Blenner

129¢ Design and Construction of Artificial Pathways for 4,6-Dihydroxycoumarin Production in
ESCROVICHIA COLI ..ottt ettt ettt et e et e et e st e e e be e e be e e nbeesneeans 489
Qi Gan, Tian Jiang, Chenyi Li, Xinyu Gong, Jianli Zhang, Bhaven Desai, Yajun Yan

129f A Novel Approach to Enzyme Immobilization by Crosslinking Phase-Separated Biomolecular
LO0) 0T 131 1Y 1 TP T PO PO UO PPV PPR 490
Augene Park, Haoran Zhang, Benjamin S. Schuster



129g Enzymatic Cascade Synthesis of B-Amino Acid Derivatives from Fatty Acids ........cccccevoerieiieniiennennn. 491
Jingxia Lu, Huimin Zhao

BIOPROCESSING: BRIDGING NATURE AND TECHNOLOGY FOR CHEMICAL AND
MATERIAL ADVANCEMENT

593a Invited Talk: Conditional Protein Degradation for Cellular Reprogramming.............cccccevvvvereriniinenncns 492
Wilfred Chen

593b Mining the Metabolic Capacity of Clostridium Sporogenes Aided by Machine Learning...................... 493
Xuejun Zhu

593c Computationally Guided Approaches to Produce Biological POLymers ...........ccocvvirviiniiiencninineins 494

David Garcia, Ivan Iordanov

593d Development of Design Rules Guiding the Transition of Biosynthetic Pathways from Plasmid
to Genome — A Psilocybin Biosynthesis Case StUAY ........ccovveriiiiriiniiiie e 495
J. Andrew Jones, Mohammad Majdi

593e Identifying the Genetic Mechanisms of Diatom Silicification for the Production of Novel

BIOMALETIALS. ...ttt 496
Hugh Purdy, Ramya Ragunathan, Susanna Seppala, Mark Brzezinski, Bradley F. Chmelka,
Michelle O'Malley

593f Production of Caffeine Derived Methylxanthines in Pseudomonas Putida KT2440..........cccccovvninennns 497

River Copeland, Meredith Mock, Ryan Summers

593g Engineered Usage of Pyrolytic Sugars as a Substrate for Biochemical Production and
Enhancement of Probiotic Activity in the Human Gut............cocooviiiiiiiiiiii 498
Garrison R. Gunter, Sanjeeva K. Murali, Swastik Sen, Thomas Mansell

METABOLIC ENGINEERING IN NON-TRADITIONAL HOSTS

472a Invited Talk: Harnessing Acetogenic Bacteria for Sustainable Chemical Production from
SINGIE-CArbON SUDSIIALES ...ve.vevieiieiieiie ittt ettt bbbt s s bbbt b bt es e e e e nneenenbeene s 499
Patrick A. Sanford, Kathryn Hoyt, George Zhou, William Gasparrini, Benjamin Woolston

472b Engineering Peroxisomal Surface Display for Enhanced Product Biosynthesis in the Non-
Conventional Yeast KIuyveromyces MArXiQIUS ............c.ccoueciruiiieiiieiiie it 500
Shane Bassett, Nancy A. Da Silva

472c Engineering Oleaginous Yeast Debaryomyces Hansenii CBS 767 for Production of Fatty
Acid-Derived Biofuels and ChemiCals ..........ooiiiiiiiiiiiiieiieic ettt st 501
Zekun Li, Eric Young

472d Engineering Acid-Tolerant Issatchenkea Orientalis SD108 for High-Level 3-
Hydroxypropionic Acid PrOAQUCHION. ........c.uiiiiiiiiiiie i nne s 502
Shih-1 Tan, Teresa Martin, Huimin Zhao

472e Development of a Genome-Scale Metabolic Model for Auxenochlorella Protothecoides to
Enable Rational ENINEETING .........ccccviiiiiiiiiiiiii e 503
Mark Vigliotti, Jacob Tamburro, Nanette Boyle



472f Measuring Photosynthetic Productivity Rates and Regulation in Picosynechococcus sp. PCC
7002 to Enhance Medium Chain Fatty Acid Production .............ccooeieiiiiii i 504
Joshua Abraham, Brian Pfleger

472¢g Nutrient Deficiency Leads to Overflow Metabolism in Glucose-Fed Chromochloris
Y0 (18 eq 1R K TP P SR PR PP 505
Michelle Meagher, Nanette Boyle

METABOLIC ENGINEERING I - GENERAL TOPICS

264a Invited Talk: Metabolic Flux, Control, and Engineering in Medicine and Biotechnology ...................... 506
Junyoung Park

264b Detecting the Warburg Effect and Metabolic Dysregulation by Integrative Control and
ENTICHMENT ANALYSIS....c.titiitiitiieii e b e ne bbbt e e nr e n e an s 507
Kartikeya Pande, Junyoung Park

264c Quantifying the Impact of Acute Estrogen Exposure on Platelet Central Carbon Metabolism ............... 508
Samantha Siska, Keith B. Neeves, Nanette Boyle

264d Membrane Surface Area Constrains Cell Maintenance Energy Generation ............ccoccovevvnesieinenienennens 511
Campbell Putnam, Ross P. Carlson

264e Establishing an Acetate-Responsive Biosensor System for Relieving Overflow Effect and

Enhancing Microbial PrOAUCHION ...........cuiiiiiieiiiie s nre s 512
Jianli Zhang, Jian Wang, Tian Jiang, Xinyu Gong, Qi Gan, Yuxi Teng, Yusong Zou, Ainoor
Dawadi, Yajun Yan

264f Engineering Co-Dependance of Microbial Communities for Biochemical Production .............ccccceeueeee. 513
Alexandre Tremblay, Philipp Schneider, Radhakrishnan Mahadevan, Steffen Klamt

264¢g Engineering Intestinal Sulfur Metabolism for Understanding Host-Microbiome Interactions................ 514

Justin Hayes, Anna Lunger, Aayushi Sharma, Matthew Fernez, Abigail Koppes, Ryan Koppes,
Benjamin Woolston

METABOLIC ENGINEERING II - BIOSYNTHESIS

325a Invited Talk: Advancing Biosynthesis: Automated Adaptive Laboratory Evolution for

Enhanced Strain ENGINEEIING .......ccviviiiiiiiiiiiiiie e 516
Adam Feist

325b Metabolic Engineering of Corynebacterium Glutamicum for Production of a Four-Carbon

Platform Chemical y-HydroXyDULYTAte. .......cuiiiiiiiiiieiisise st 517
Fanghuan Zhu

325¢ CRISPR-Cas9 Based Genome-Wide Functional Screening Yarrowia Lipolytica Genes
Contributing to Improved Lipid ACCUMUIALION. .....ccvveiiiiiiiiiiiieiie e 518
Sangcheon Lee, Adithya Ramesh, Varun Trivedi, Nicholas Robertson, lan Wheeldon

325e Investigation of Genomic Loci between Essential Genes as Stable Harbors for Heterologous
EXpression in Yarrowia@ LIDOIYEICA. ............ccovciiieiieiiiiiiist et 519
Zhanyi Yao, Jeniffer Perea-Lopez, Zengyi Shao



325f Biosynth Pipeline: An Integrated Software to Merge the Computational Design of Chimeric

Type I Polyketide Synthases with Enzymatic Pathways for Chemical Biosynthesis ..........c.cccocvrieiieenennennn. 520
Yash Chainani, Margaret Guilarte-Silva, Keith Tyo, Linda J. Broadbelt, Aindrila
Mukhopadhyay, Jay Keasling, Hector G. Martin, Tyler Backman

325g Biosynthesis and Site-Specific Incorporation of Non-Standard Amino Acids within Proteins

Starting from Readily AcCessiDle PIECUISOTS .........ccuiiviiiiiiiiniiieies st 521
Shelby Anderson, Abigail Spangler, Michaela Jones, D'Jana Wyllis, Roman Dickey, Aditya
Kunjapur

METABOLIC ENGINEERING FOR NOVEL FEEDSTOCK UTILIZATION

532a Invited Talk: Modeling the Spatiotemporal Patterns of Yeast Sulfur Metabolism and Its
Applications fOr COp FIXAtIOMN ....vveviiiiiiiiie et sn e r e sreenreenreennas 522
Peng Xu, Dewei Lin, Hanging Zhang, Dian Li

532b Metabolic Engineering of E. coli for Ethylene Glycol Production from C1 Compounds ...............e.... 523
Yang Hu, Fayin Zhu, Seung H. Lee, Jing Chen, Ramon Gonzalez

532c¢ Upcycling Waste Polyethylene Terephthalate and Other Plastics into High-Value Bioproducts
Using Novel Synthetic Biology TOOIS .....c.viiieiiiiiiii i 524
Yuxin Tian, Jinjin Diao, Yifeng Hu, Tae S. Moon

532d Bioconversion of Lignin Streams into Muconate by Engineered Pseudomonas Putida ......................... 525
Patrick Suthers, Rebecca Wilkes, Allison Werner, Andrew Borchert, Melanie Callaghan,
Eashant Thusoo, John I. Hendry, Richard Giannone, Robert L. Hettich, Daniel Amador-
Noguez, Costas D. Maranas, Gregg T. Beckham

532e Decoupling Carbon and Energy Metabolism in Yarrowia Lipolytica for High-Yield Product
Synthesis from C2 SUDSIIALES ........cveriiiiiriri it r et b e e e srear b ene s 526
Seung H. Lee, Gregory Stephanopoulos

532f Understanding Yarrowia Lipolytica Triacylglycerol Catabolism Using '3c-Metabolic Flux

Analysis, Genome Scale Modeling, and Transcriptomic ANalySis ........c.cceieereeriiininieniesieseeesee e 527
Alyssa M. Worland, Zhenlin Han, Jessica Maruwan, Yu Wang, Zhi-Yan Du, Yinjie Tang, Wei
W. Su, Garrett Roell

532g Engineering Escherichia coli to Utilize New C2-C3 FeedStocKS .......coouiiiriiiiiiiiiiieiieriescescec e 528
Kang Zhou

BIOSENSORS FOR DETECTING CHEMICALS AND PROTEINS

640a Invited Talk: Electrochemical Impedance Spectroscopy, without Redox Mediators, for

Detecting Chemicals and PrOTINS ........cc.ciiiiiiiiiieieie et ne s 529
Jeffrey Halpern
640b Engineered GABA Oxidase for GABA Sensing 72 Vivo .........cccocviiiiiiiiiiciiiiine s 530

Dmitriy Ruckodanov, Harold Monbouquette

640c¢ Development of a Transcriptional Hydrogen Sulfide Biosensor to Function in the Anaerobic
L@ DT\ 16T o TS 1ATS U0} 113013 oL SR 531
Matthew T. Fernez, Shanthi Hegde, Rebecca L. Carrier, Benjamin Woolston

640d Enzyme Catalysis-Based Circulating Tumor Cell Detection..........cccoviuereiiiiiienieiieie e 532
Lijun Xu



640e A Genetically Encoded Fluorescent Reporter for Polyamines..........c.ccoovvveieiiiiiiiiniinincene e, 533
Pushkal Sharma, Colin Y. Kim, Jing-Ke Weng, Ankur Jain

640f Orthogonalized PYR1-Based Biosensors for Multi-Ligand Sensing and Genetic Circuit

CONSITUCTION TN E. COLE ittt ettt ettt sttt bt e st e et e a et st e ebe e st e e bt et e enbeeseesbeesbeesbeeneeeneas 534
Clifford Morrison, Zach Hartley, Sean Cutler, lan Wheeldon

BIOSENSORS FOR DETECTING VIRUSES AND EXTRACELLULAR VESICLES

683a Invited Talk: CTRL-V: Computational Tracking of Likely Viral Escape Variants by Iterative
INteZEr OPIMIZATION. .....eiiviiiiiriiiiiieie e e sb e r e sr s 535
Ratul Chowdhury, Yee C. Teoh

683b Noninvasive Detection of COVID-19 by Analysis of Exhaled Breath............ccccooviiiniicicniiie, 536
Zhenzhen Xie, James D. Morris, Jiapeng Huang, Michael H. Nantz, Xiao-An Fu

683c Rotational Brownian Motion of Immuno-Janus Particles Enables Rapid Quantification of
Cancer-Associated Exosomes in Blood Plasma for Early Cancer Screening ............cccoovviviniiinienininnnnenn, 537
John Sinclair, Sonu Kumar, Tiger Shi, Satyajyoti Senapati, Han-Sheng Chuang, Hsueh-Chia
Chang

683d Detection and Profiling of Neurodegenerative Disease-Related Extracellular Vesicles (EVs)
Using Surface Plasmon Resonance BIOSENSOTS ..........cciciiiiiciiii i 538
Yi Xin, Wenchao Gu, Jesus M. L. Baltazar, Qiuming Yu

683e Synthetic Peptide Ligands for Early Detection of Ovarian Cancer: A Computationally Driven
PN o] o) T Tl s PP PR PR 539
Arpan Tapdiya, Sudeep Sarma, Jin-Ho Park, Young K. Cho, Hakho Lee, Carol Hall

683f Adipocyte Extracellular Vesicles (AdEVs) Uptake and Effects on Leukocyte Functionality:

ODESE VS, LA ettt e e e 540
Jacob Doon-Ralls, Dharti Santaram, Xilal Rima, Joey Liu, Kim T. Nguyen, Colin L. Hisey,
Nicole Walters, Willa Hsueh, Eduardo Reategui

683¢g Star Shaped Silicon Microneedle Array for /n-Vivo Melanoma Cancer Monitoring Via Cancer

EXOSOME ISOTATION ...ttt ettt ettt b ettt e et a et et e eae e eb e e b e e st e enbeereesbeesbeesbeeneeannas 542
Scott Smith, Joseph Marvar, Abha Kumari, Nna-Emeka Onukwugha, Yoon-Tae Kang, Sunitha
Nagrath

ADVANCES IN BIOSENSING

718a Invited Talk: Ligand-Specific Biosensing for Aromatic Compounds and Neurochemicals in
ENGINEEIEA PrODIOTICS. . e.uviititietietiet ettt e e e s e en e b e enreenre e 543
Chenggang Xi, Yuefeng Ma, Tae S. Moon

718b Lithography Free Mem-Delisa Platform for Dual Color and Ultrasensitive Digital Detection

of Colocalized Proteins on EXtracellular VESICIES ........cooviuviiiiiiiiiiiiiiiii ettt 544
Vivek Yadav, Himani Sharma, Alice Burchett, Tiger Shi, Satyajyoti Senapati, Meenal Datta,
Hsueh-Chia Chang

718c¢ Investigation of Circulating Tumor Cells in DCIS Patients Enabled by an Unbiased Isolation
and Characterization WOTKIIOW .........ueiiiiiiieiii e e sttt eente s e sreesreesreeneeeneas 546
Neha Nagpal, Brittany Rupp, Yan Hong, Fariba Behbod, Max Wicha, Sunitha Nagrath



718d High-Throughput Characterization of Extracellular Electron Transfer (EET) .......c.ccoovivvvivieniiinnnne, 547
Gina Partipilo, Emily Bowman, Hal Alper, Benjamin Keitz

718e Rapid Bacteria Isolation and Recovery Using Biodegradable Layer-by-Layer Film Coated
HOILOW GIaSS MICTOSPRETES .....vivieiieiiiiieiie sttt bbb ar e nn e enennean s 548
Rutwik Joshi, Wei Li

718f Conjugated Polyelectrolytes for Biosensing and Theranostic Applications in Protein

IMISTOLAING DISEASES ....veuvveeeeitieitietieite ettt bttt e e te e be e sb e b e e st e es b e sbeesb e e sb e e ebe e b e e ae e ebseebe e bt enbe e s benseesbeenbeenneannas 549
Eva Chi, Adeline Fanni, Florencia A. Monge, Benjamin Fetrow, Kiran Bhaskar, David G.
Whitten

718g Developing a Data-Driven Model for Entropy Change upon Peptide Binding ..........ccocevvevenininnnnnne, 552

Jazmine A. Torres, Christopher Kieslich, Robert J. Pantazes

ENGINEERING BIOSENSING: ELUCIDATING MECHANISMS AND CONTROLLING
EXPRESSION

26a Invited Talk: Induced Proximity as a Biodesign Strategy to Engineer Mammalian Cells ..............c.cccv..e. 553
Bryan C. Dickinson

26b Development of Transcriptional Logic Gates in Bacillus Subtilis for Predictive Design of
Genetic Circuits in Programmable Bacterial Consortia...........cceiuviiiiiiiiiiiisieie s 554
Biprodev Sarker, Brian Voke, Min Zeng, Yareime A. Santiago, Lauren B. Andrews

26¢ Biomolecular Phase Separation Suppresses Gene Expression in Bacteria ...........ccoovvvvivreiienenincnenene, 555
Dongheon Lee, Yifan Dai, Hye-In Son, Kyeri Kim, Ashutosh Chilkoti, Lingchong You

26d Structural Underpinnings of Lanmodulin and Its Variants on the Energetics of Rare Earth Metal

BINAINE .o 556
Ratul Chowdhury
26e Reprogramming the PYR1 Plant Hormone Receptor as Functional Metabolite Biosensors ..................... 557

Nicholas Robertson, Chase Lenert-Mondou, Stephanie Carrera, Yuna Aguilar, Sean Cutler,
Timothy Whitehead, lan Wheeldon

26f Engineering Plant-Microbe Communication for Sustainable Agriculture............cccocevveiiriiiienieeneeneen, 558
Chiara Berruto, Gozde Demirer

26g A Split-FAST Based Biosensor for In Vivo Screening of Protein Soluble Expression and
T E21 0311 TSP U PR RPRO PP PTPRPRON 559
Yuwen Wei, Ruizhao Jiang, Yukun Zheng, Huimin Yu

USING AND CONTAINING EVOLUTION: FROM GENES TO GENOMES

70a Invited Talk: Exploring the Evolution Multiverse: Advanced Platforms for Biomolecular
3 Tea 01 (<) | o PO PP U PR PR PR 560
Emma Chory

70b Biorecycling of Nylon Monomers to Adipic Acid through Directed Evolution in Pseudomonas
PULIAQ KT2440 ..ottt bbbt bt bt bbbt bt e st e b e e bt e bt bt e b e e nt e s e et e benaesbe b e 561
Bahareh Arab, Jinjin Chen, Perry Chou, Yilan Liu



70c Engineering Genetic Tools to Control Individual Microbes and Microbiota without Antibiotic
Resistance Genes at a Single Strain LeVel.........coiiiiiiiiiii e 563
Austin Rottinghaus, Matthew Amrofell, Steven Vo, Gautam Dantas, Tae S. Moon

70d Developing Genetic Engineering Tools and Adaptive Laboratory Evolution for Priestia
Megaterium SR7 Under High CO2 CONAItIONS. ....cvieiieiiriieiieiieesieesie e seesteestee e eie e sreesreesteestesnsesneesseesseenes 564
Yoseb Song, Jason Boock, Kristala Prather

70e Synthetic Auxotrophy in a Spore-Forming Rhizobacterium Enables Tight Control of
L€ 301011 10 | OO TP TP P PP UPTURTPRP 565
Michaela Jones, Amanda Forti, Avaniek Cabales, Aditya Kunjapur

70f Evolution of Inter-Organismal Strigolactone Biosynthesis in Seed Plants............ccoccooviiriiiieienincnenene, 566
Angi Zhou, Annalise Kane, Xiaonan Xie, David Nelson, Yanran Li

METHODS IN SYNTHETIC BIOLOGY: EXPANDING CELL FREE AND IN VIVO SYSTEMS

642a Invited Talk: The Expanding World of Cell-Free Biotechnologies: From Targeted
Therapeutics to Carbon-Negative BIoChemiCals ..........cccovriiiiiiiiiiiiieiec s 567
James R. Swartz

642c Enhancing Cellular Mimicry and Sensing in Artificial Cell Design through Engineering
Protein VeSICIE ASSEIMBIIES .......iitietiiiiiiiie ittt ettt sttt e bt b e ae e s bt e ebe e nb e et e e st e beesbeesbeenbeennas 568
Jooyong Shin, Bornita Deb, Jackson Powers, Yeongseon Jang

642d Functional Targeting of Membrane Transporters and Enzymes to Peroxisomes............c.cccocerieeriennnnne. 569
Ka-Hei Siu, Victoria Lee, John E. Dueber

642f Investigating the Relaxase Behavior and Replication Functionality of the Mobilization Protein

Mobv in the Plasmid pPBBRI ......cooiiiiiiiiiii e 570
Mark Kathol, Cheryl Immethun, Dianna Morris, Rajib Saha

642g Rapid Diagnosis of Plasmid Transcriptions with Nanopore Sequencing............ccocovvvrvrveirerenenenenennes 572
Heng Y. Tan, Kang Zhou

ENGINEERING PROTEIN THERAPEUTICS

685a Invited Talk: Computational and Experimental Design of Bispecific Protein Therapeutics.................... 573
Greg Thurber
685b Engineering Novel Dual Decoy Receptor Antagonists for Neovascular Eye Diseases ..........c.cccvevernenee. 574

Paul Sargunas, Emily Ariail, Jamie Spangler

685c¢ Engineering Highly Selective TIMP3-Based Metalloproteinase (MP) Inhibitors ..........cccceveviiiniinnne, 575
Masoud Kalantar, Maryam R. Sarmazdeh

685d Engineering a Novel IL-2-Based Immunocytokine with Enhanced Effector and Memory
ST 4 o1 T ) S 577
Anjali Shenoy, Jamie Spangler

685e Introduction of Bioorthogonal Conjugation Sites Using Noncanonical Amino Acids for Rapid
Assembly and Screening of Therapeutically Loaded Nanobody Assemblies............ccccovviiinieiiniiniinnncnn 579
Roman Adomanis, Natalie Clay, Blaise Robinson, Blaise Kimmel



685f Engineering Multiparatopic Antibody-Drug Conjugates to Enhance Cancer Immunotherapy ................ 581
Bunyarit Meksiriporn, Jiacheng Tan, Samuel Bernstein, Jamie Spangler

685g Production and Characterization of Human Tau Protein with Site-Specific Phosphorylation
Utilizing E. coli with an Expanded Genetic COde ........ ..ot 582
Erik Ammermann, Yongku Cho, Jesse Rinehart

COMPUTATIONAL, STRUCTURAL AND BIOPHYSICAL PROTEIN ENGINEERING

471a Invited Talk: Developing Multi-Inhibitory Protein Therapeutics Targeting ECM Proteins
Using Computational and Experimental Protein Engineering and Design Approaches...........cccccocviininninnnne 583
Maryam R. Sarmazdeh

471b Engineering of the RTX Domain Using Phage-Assisted Continuous Evolution (PACE) for
Biomolecular Recognition for Application in Affinity Chromatography...........ccccceverinirieninieeieienesese e 585
Farid Khoury, Scott Banta

471c Predict the Viscosity of Concentrated Antibody Solutions Using Integrative Experimental and
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