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Hotel Shuttle Schedule
for other pick-up times call 972-644-4000

Star: 800 Loop Rd, Richardson, TX 75080

Triangle: 3000 Northside Blvd suite 800, Richardson, TX

75080
May 18:
s Shuttle from hotel to UTD (star on map):
o 10:45am, 11:15 am, 11:45 am,
12:15 pm, 12:45 pm.
e Shuttle pick-up from UTD (star on map):
o 8:45pm, 9:15 pm
*  Shuttle pick up from Drafthouse (triangle on
map):
o 9:45 pm, 10:15 pm, 10:45 pm
May 19:
+ Shuttle from hotel to UTD (star on map):
o 7:00 am, 7:30 am, 8:00 am
e Shuttle pick up from UTD to hotel (star on
map):
o 5:45pm, 6:15 pm
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11:00 a.m.
12:00 p.m.
1:00 p.m.

Session 1

110 p.m.

1:35 p.m.

2:00 p.m.

2:25 p.m.

2:50 p.m.

Session 2

310 p.m.

3:35 p.m.

4:00 p.m.

verd
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May 18th, 2026

Check-in @ Sciences Building: SCI 1.220
Lunch

Welcome Remarks

Imaging with Chemistry
Moderator: Jack Russo (Baylor)

Achieving optical transparency in live animals with
absorbing molecules

Zihao Ou (UT Dallas)

Localized Realtime Biosensors for Metabolism

Lulu Cambrinne (UT Austin)

Cryptochromes: Magnetoreception and Isoform Selective
Drug Design

Brian Zoltowski (SMU)

Elevated intracellular copper induces CTRI monomerization
and prevents copper uptake

Tai-Yen (U Houston)

Coffee Break

Studying Microbes with Chemical Biology

Moderator: Mary Burns (UTSW)

A unified semantic model of chemical function for scalable
discovery of bioactive molecules

Despoina Mavridou (UT Austin)

lNluminating metal ions in the gut microbiota with flavin-
and bilin-binding fluorescent protein sensors

Melissa Zastrow (U Houston)

Activity-based profiling of carbohydrate metabolism in the
gut microbiome in health
Aaron Wright (Baylor)




4:25 p.m.
4:30 p.m.
4:35 p.m.

4:45 p.m.

5:00 p.m.
6:00 p.m.

Session 3

7:00 p.m.

7:25 p.m.

7:50 p.m.

815 p.m.
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May 18th, 2026
Sponsor Presentation

William Zhang (MedChemExpress)
Chris Lunn (Promega)
Jiaqui Liu (ChemeScence)

Photo (Outside of Student Union (SU)
Dinner (Galaxy Rooms, SU 2.602)

1t Poster Session (1% floor of SU): Poster 1-52
Vendor Shows (SU 2.602)

Interrogating Macromolecular Structure

Moderator: Yougant Airan (UT Southwestern)

Converging Allosteric Regulation from Distant Sites in Liver
Pyruvate Kinase

Sheena D'Arcy (UT Dallas)

Switchable RNA Surface Chemistry for Productive Delivery
and Room-Temperature mRNA Storage

Quanbing Mou (Rice)

Exploring RNA Structure, Protein Binding, and Translation
through In-Cell Chemical Probing

Lauren Hagler (TAMU)

Dynamic mechanisms of human mitochondrial translation
Jinfan Wang (UTSW)

Social Hour @ Northside Drafthouse

3 For more information regarding speaker topics, scan QR

code or visit: https://[www.txchembio.org
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8:00 a.m.

‘Session 4

8:30 a.m.

8:55 a.m.

9:20 a.m.

9:45 a.m.

10:10 a.m.

Session 5

10:30 a.m.

10:55 a.m.

11:20 a.m.

11:45 a.m.

verd

May 19th, 2026

Breakfast

Biopolymers and Bioconjugates
Moderator: Chandra Kanth Bandi, UT Dallas
Microscale Single-Cell Analyses of Protein Complexes in

Pediatric Cancer
Julea Viassakis (Rice)

Enabling De Novo Protein Sequencing Through Innovations

in Bioconjugations and Large Language Models
Joe Buonomo (UT Arlington)

Synthetic Strategies for Near-Infrared Fluorophores in
Chemical Biology
Syed Muhammad Usama (UTSA)

Can VSEPR-re-engineered recarbonized nanoarchitectures
intervene in anthropogenic exposome-associated

neurodegenerative trajectories
Mahesh Narayan (UTEP)

Coffee Break

Small Molecule Therapeutic Approaches

Moderator: Trae Hampton, TAMU

Hit-to-Lead Discovery via High Throughput Screening at UT
Southwestern

Bruce Posner (UTSW)

Boron Chemistry for Bioconjugation and Drug Discovery
Shiging Xu (TAMU)
Targeting Undruggable Protein with Small Molecular

Degrader
Yaxia Yuan (UTHSSA)

Small molecule ligands for RPS23 activate the integrated

stress response and display anti-leukemia activity
Joe Ready (UTSW)
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1210 p.m.
1215 p.m.

12:20 p.m.

12:25 p.m.

12:35 p.m

01:05 p.m.

Session 6

02:45 p.m.

03:10 p.m.

03:35 p.m.
04:05 p.m.

04:25 p.m.
04:45 p.m.

05:00 p.m.

verd

May 19th, 2026

Sponsor Presentation
Doug Carlton (Shimadzu)
Scott Hutto (Beckman)
Wenshe Liu (TAMU Drug Discovery)
Rudi Fasan (UTD Center for High-Throughput Reaction
Discovery and Synthesis)
Lunch
2nd Poster Session and Vendor Shows @ Bioengineering
Biosciences (BSB) Atrium: Poster 53-135

Next-generation Therapeutic Approaches
Moderator: Shelby Phelps (UT Dallas)

Macrocyclic Peptides for the Disruption of KRAS Nanoclusters
Steven Millward (MD Anderson)

Application of Al and High Throughput Proteomics for
Molecular Glue Discovery

Jin wang (BCM)

Expanding the Druggable Proteome with Molecular Glues
Hojong Yoon (MD Anderson)

DT2216, a BCL-XL Selective Degrader: from Laboratory to the
Clinic

Daohong Zhou (UTHSSA)

Coffee Break

Presentation of Travel and Poster Awards

The 2026 SynthX Texas Chemical Biology Young Investigator
Lecture: Probing Membrane Structures from the Inside-Out

for Epithelial Biology Discovery and Therapeutic Delivery
Brian Belardi (UT Austin)
Closing Remarks

For more information regarding speaker topics, scan QR
code or visit: https://[www.txchembio.org
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Poster # Presenter Nome

1 The University of
Texas at Dallas

2 MedChemExpress

3 Abdalrahman Khalifa
(Texas A&M University)

4 Abeda Sultana
Shamma
(The University of Texas at
Dallas)

5 Achini Eliiyapura
(Baylor University)

6 Adebowale Alade
(Baylor College of
Medicine)

7 Alan Pham

(Texas A&M University)

8 Allison Goetz
(Texas A&M University)

9 Alvaro Silvestre
(The University of Texas
Rio Grande Valley)

10 Andrea M. Gonzalez
(The University of Texas at
El Paso)

Poster Title

Center for High-Throughput Reaction
Discovery & Synthesis

Advancing Drug Discovery Through
DNA-Encoded Library Technologies:
Innovations, Applications, and Future
Directions

Development of Small-Molecule
YEATS4 Inhibitors for Lung Cancer

Molecular Dynamics Simulation Study
of Unphosphorylated B-RAF: Wild-Type
and Cancer-Associated Mutations

MCM8/9 Ensures Genomic Continuity
during Mitotic Progression

Tag and Trash: A Mechanism-Guided
Discovery Platform Identifies ELAVLI
Degrader

Deciphering the Neddylation Pathway
through Advanced Proteomic and Drug
Discovery Methods

Exploring the Impact of Asymmetrically
Modified CpGs and Nucleosome
Sequence on TDG Activity in Chromatin

FloDisMod: Community Outreach
Project for Vector-Borne Diseases
Prevention in the Rio Grande Valley
Assembly and Structural
Characterization of the Hsp90-Hsp70-
HOP-MAPKAPK2/RAFI
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Poster #
1

12

15

17

18

Presenter Name

Arunprasath
Duraisamy

(The University of Texas at

Arlington)

Arvin B Karbasi
(Stanford University

Baiyu (Boris) Zhu
(Texas A&M University)

Brian Chou

(Texas A&M University)
Chandra Bhushan
Mishra

(Baylor College of
Medicine)

Chia-Lung Tsai
(Texas A&M University)

Daniel Pearson
(The University of Texas
at Dallas)

Debdatta Das
(The University of Texas
at Arlington

Poster Title

Developing Cancer-Relevant Genomic
Mutations of U1 snRNA Using
CRISPR/Cas9 with Circular Single-
Strand Donors from the pScaf
Phagemid System

Sol-moiety: Discovery of a Water-
Soluble Prodrug Technology for
Enhanced Oral Bioavailability of
Insoluble Therapeutics

Thymine DNA Glycosylase Binds to R-
loops and Excises 5-Formyl and 5-
Carboxyl Cytosine from DNA/RNA
Hybrids

Breakdown of Biotin: Bacterial
Catabolism of Vitamin B7
Development of Quinoxiline-
Containing Inhibitors of the
Protein-Protein Interactions between
Transcription Coactivator AF9/ENL and
DOTIL/AF4: Design, Synthesis,
Structure-Activity Relationships, and
Antitumor Activity

LipiX-MS: A Novel Crosslinking Mass
Spectrometry Strategy for Studying
Lipid-Protein Interactions

Molecular Dynamics Simulations of
BRAF Kinase Mutant Complexes Reveal
Variant Effects and Activation
Mechanisms

Biomolecular Condensates Formed by
Designer Antimicrobial Peptides
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Poster #
19

20

2

22

23

24

25

26

27

Presenter Name

Demonta D.

Coleman
(Texas A&M University)

Dorsa Rabie
(Texas A&M University)

Duc Minh Ngu
(The University of Texas
at Arlington)

Dylan Wicherts
(The University of Texas
at Dallas)

Edwin Biju
(The University of Texas
Rio Grande Valley)

Kalista Vanden
Berge
(Texas A&M University )

Elizabeth K. Pack
(The University of Texas
at Dallas)

Emily Burningham
(Texas A&M University)

Evelyn Luiton
(The University of Texas
Rio Grande Valley)

Poster Title

Site-Specific Immobilization of ZNRF3
Reveals the Importance of Target
Structural Integrity on Macrocyclic
Peptide Selections

Phage-Assisted Discovery of Anti-
Cancer Peptides for Histone
Deacetylase (HDAC) Proteins

The Ul snRNP-Specific Protein UIC Is a
Key Regulator of SMN Complex—
Mediated snRNP Formation

Development of a Red Fluorescent
Biosensor for Nitrate

Predicting the Northward Expansion of
the Central American Locust
(Schistocerca piceifrons) Using
Machine Learning and Citizen Science
Improving Heterochiral Aptamer
Interactions through 2’0Me Modified
SELEX

The C-Terminal Region Tunes Nitrate
Binding Affinity in Nitrate Sensors from
Staphylococcus

Influences of Native ESI Buffers on
Protein Structure Captured by Native
Mass Spectrometry

Citizen Science: Establishing a
Community-Based Monitoring
Network for the Central American
Locust in the Rio Grande Valley
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Poster # Presenter Name

28

29

30

31

32

33

34

35

36

37

Kelly Aguirre
(University of Texas at El
Paso)

Fernando Montalvillo
(The University of Texas at
Dallas)

Fernando Chavira
(The University of Texas
at El Paso)

Fnu Biakengzaua
(The University of Texas
at San Antonio)

Francis N. Eze
(The University of North
Texas)

Gen Chen

(Southern Methodiist
University)

Giang T. Tran

(The University of Texas
at Arlington)

Gladys Owusu-
Addo

(Texas A&M University)

Gopal K. Dubey
(Texas A&M University)

Hailee McCulloch
(The University of Texas
at San Antonio)

Poster Title

Structural Insights into the DapC,
DapD, Dapk, and DapF: Key Enzymes of
the meso-Diaminopimelate (MDAP)

Pathway
Molecular Dynamics Reveal

Mechanistic Divergence Between the
Two Pores of Fluc

Structural Understanding of Protein
Interac9ons that Regulate Ca2+

Homeostasis in Arabidopsis Thaliana
A General Strategy for Photostable and

Bioconjugatable Pentamethine
Cyanine Fluorophores

Development of Sulfated Flavonoids as
Selective Allosteric Inhibitors of Plasmin

Working Towards Energy Transfer Near
IR Chemiluminescence Probe

Synthesis and Analysis of Host-
Activated Prodrugs

Influence of Intramolecular Epistasis on
Catalytic Promiscuity and Enzyme
Specificity among Protein Homologs

Design and Application of Genetically
Encoded Phage-Derived Peptide
Probes for High-Throughput Screening
of Bromodomain Protein 9

Methodology for Functionalized
Enneamethine Cyanines Enables
Synthesis of Diverse Fluorophores
above 850 nm
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Poster # Presenter Name Poster Title
38 Haiyang Zheng GlueMiner: Powering Next Generation
(Baylor College of Molecular Glue Discovery through
Medicine)

Data Integration, Templated Al
Folding and High-throughput Virtual
Screening

39 Haley Sachse Phospholipid Bilayer Fatty Acid
(The University of Texas  Composition Controls Membrane

at Austin) Electrostatics and Fluidity
40 Hannah K. Pyle Breaking the Keap: Unlocking Nrf2 for
(Texas Christian Neuroprotection in Alzheimer’s
University) Disease
41 Haoyue Dong GlycoRNA and Cell Surface RNA
(Rice University) Biogenesis Study Through Flow-
Cytometry Based CRISPR Screen
42 Henry Neal Stereochemically Defined
(The University of Texas  Cyclohexylamide Scaffolds as Chiral
at Dallas) . . . N
Peptidomimetics for Mimicking a-
Helical Surfaces
43 Hongyuan Yang An Integrated Platform for High-
(Texas A&M University) Throughput Native Mass Spectrometry
Screening and Thermodynamic
Profiling
44 Imogen Hoffman Visible Light 3D Printing of Microneedles
(Southern Methodist
University)
45 llsmail lalami Selective Inhibition of HAT1 Using AB
(The University of Texas  Oligomers: A Tunable Platform for
at Dallas) Targeting Enzymes
46 Jack Russo Electronically Tuned Quinone Methide
(Baylor University) Probes Enable Functional Profiling of

Carbohydrate Metabolism in the Gut
Microbiome




Lostor

Poster #
47

48

49

50

51

52

53

54

55

es8Ler

Presenter Name

Jack W. Sibert
(The University of Texas
at Dallas)

Jessica Adoma
Osei

(The University of Texas
Rio Grande Valley)

Jessica Steiner
(Texas A&M University)

Jiawei Dong
(The University of Texas
at Austin)

Jie Zhang
(The University of Texas
at Austin)

Jin Yang

(The University of Texas
Southwestern Medical
Center)

The University of
Texas at Dallas

MedChemExpress

Jishan Khan
(Texas Tech University)

Poster Title

Discovery of a Color and Chloride
Tuning Hotspot in a Red Fluorescent
Protein

Development of New Antibacterial
Candidates against Helicobacter
pylori: Rational Design of an Initiation
Factor 1 derived Peptide based on IF]
Structure and Function and
Identification of New Inhibitory
Compounds

The Chemistry and Enzymology of
Riboflavin (Vitamin B2) Catabolism

A Split Intein Reaction to Modulate
Dynamics of Protein Condensates

Rapid Biocatalysis of Stereocomplex
Polyketides by in vitro Reconstituted
Assembly Lines

Biochemical Basis of the Regulation of
the SCF(Met30) E3 Ubiquitin Ligase by
Sulfur Metabolism and Cadmium

Center for High-Throughput Reaction
Discovery & Synthesis

Advancing Drug Discovery Through
DNA-Encoded Library Technologies:
Innovations, Applications, and Future
Directions

Investigating Eph Receptor Endocytosis
in Cancer and Model Cells: A TIRF
Microscopy Approach




Lostor

Poster #
56

57

58

59

60

61

62

63

es8Ler

Presenter Name

Daniella Chacon
(The University of Texas
at El Paso)

Jonathan
Martinez-Garcia
(The University of Texas
at Dallas)

Juan E Martinez
Urbay

(The University of Texas
at El Paso)

Jyotish Kumar
(The University of Texas
at El Paso)

Kacie Evans
(Texas A&M University)

Katana Mireles
(The University of Texas
Rio Grande Valley)

Kyren Miller
(The University of Texas
at Austin)

Lai Hoang Son Le
(Texas A&M University)

Poster Title

Structural Regulation and Dynamic
Chaperone Activity of Hsp27 in Cellular
Stress Responses

Characterization of MctB: a Copper
Transporter of the Mycomembrane

Evaluation of aGal-Liposomes on
Macrophage Polarization

Carbon Quantum Dots as a
Neuroprotective Platform Against
Environmental Neurotoxicant-Induced
Neurodegeneration

Using Variable-Temperature Native
Mass Spectrometry to Probe the Role
of Hydration in Thermodynamics for
Multi-Ligand Protein Complexes

Confusion Matrix Analysis of Machine
Learning Models for Crop Pest
Prediction

Propagation of Alpha-Synuclein
Misfolding Is Tuned by Proteostasis
Activity

In silico Design of Disulfide-Stabilized
Macrocyclic Peptides with Ligand-
Directed and Site-Selective Targeting
Moieties for Protein Engagement




Lostor

Poster #
64

65

66

67

68

69

70

71

72

es8Ler

Presenter Name

Lan Jiang
(The University of Texas
at Austin)

Laura Patricia
Sanchez Rosario
(The University of Texas
at El Paso)

Leslie Barrera

(The University of Texas
at San Antonio)

Madison Adam
(Texas Christian
University)

Mahedi Hasan
(Texas Tech University)

Mary W. N. Burns
(The University of Texas
Southwestern Medical
Center)

Md. Imrul Kaisar
(The University of Texas
at El Paso)

Md. Didaruzzaman

Sohel
(The University of Texas
Rio Grande Valley)

Meagan McMann
(Texas Christian University)

Poster Title

Frustration in Coiled-Coil Pairing
Promotes Biomolecular Condensate
Assembly

Structural and Functional Insights into
the ®EL-Encoded Chaperonin gp146

Development of Potent and Selective
YAP-1Inhibitors towards Cancer: Lead
Optimization and in vitro Proof-of-
Concept Studies

Investigating the Effects of Peptide
Mimics on the Binding Interaction
between BRCA1 and PALB2
Interactions between Insulin-Like
Growth Factor 1 Receptor and EphA2
and their Relevance to Cancer
Time-Resolved Secretome Tracking of
Intracellular, Cell Surface, and
Extracellular Glycoconjugates with a
Mini-Tetrazine N-Acetylglucosamine
Mitigating PFAS-Induced Protein
Damage Using Carbon Quantum Dots:
Insights from BLG Interactions

Histological and Immunohistochemical
Responses to Sertraline Exposure in
Goldfish: Evidence of Nitrative Stress
and Proteasome Regulations
Connecting protein function to
phenotype: investigating nucleosome
ubiquitylation by BRCAT1in C. elegans
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Poster #
73

74

75

76

77

78

79

80

es8Ler

Presenter Name

Melanie Rodriguez
(The University of Texas
Southwestern Medical
Center)

Michelle Hendricks
(The University of Texas
at Dallas)

Moujab Choukeife
(Texas A&M University)

Mozhdeh Ghafari
(The University of Texas
at Dallas)

Nadeesha T. Liyana
Withanage

(The University of Texas
at Dallas)

Nagaraju Vodnala
(Southern Methodist
University)

Nagarjun R.

Mallampudi
(Texas A&M University)

Neha Satish
(The University of Texas at
Austin)

Poster Title

Platform-Based Discovery of New
degraders as Therapies: Targeting
ecDNA driven Drug Resistance in
Aggressive Cancers

In-Cell Assembly of Stapled Peptides
for Targeting Protein-Protein
Interactions

Targeting Structured RNA: Modified L-
DNA Aptamers Against pre-miR-155
and Small-Molecule Discovery for
Therapeutic Development

Impact of a Cancer-Associated
Mutation and Post-Translational
Modifications on Poly(ADP-ribose)
Polymerase 2 Inhibition

cu(l) P-type ATPases function as
electrogenic uniporters of Pt(Il)-drugs

Direct Cellular Screening of Pd-
Mediated Arylation of Cyclic Peptide
Binders Targeting Ubiquitin Chains:
Toward Modulating NEMO Liquid-Liquid

Phase Separation
Bench-stable Boryl Thianthrenium

Dication Enables Aziridinyl Boronate
Synthesis via Metal-free Late-stage
Aziridination with Diverse Nitrogen
Nucleophiles

Dense DNA Functionalization of

Lactoperoxidase Enhances
Antimicrobial Potency against Drug-
Resistant Wound Pathogens
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Poster #
8l

82

83

84

85

86

87

88
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Presenter Name

Nora Del Bosque
(Texas Christian
University)

Ogonna W. David
(The University of
Houston)

Om Prakash

Narayan
(The University of Texas
at Austin)

Pamela Agredo
(The University of Texas
at Dallas)

Pearl Fernandes
(Baylor College of
Medicine)

Prakriti Budhathoki
(The University of Texas
at Dallas)

Priya Verma
(Texas State University)

Rae M. Sammons

(The University of Texas at

Austin)

Poster Title

A Manganese CAT/SOD Mimic
Attenuates H,0,-Driven Oxidative
Stress in Immortalized Human
Keratinocytes

Overcoming Oxygen Limitations:
Method Development for the
Anaerobic Expression of ZapNIRTin E.
coli Topl0 Cells

Reversible Protein Assembly via Light-
Responsive B-Strand Interfaces and
Chromophore—Driven Conformational
Coupling

Bicyclic MOrPHs: Leveraging Genetic
Code Expansion for the High-
Throughput Discovery of Functional
Bicyclic Peptides

Engineering Entry-Competent
DNA-Encoded Libraries for
Gram-Negative Bacteria: Design,
Assembly, and Screening

Identification and Characterization of a
Putative Fe?*-ZIP Transmembrane
Transporter in the Human Brain-Eating
Amoeba

G-Quadruplex-Dependent and dCas9-
Mediated Stalling Leads to
Transcriptional Blockage

A Focused Set of Biochemical Assays
for Characterizing Small Molecule
Inhibitors of eEF-2K/CaM Binding
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Poster #
89

90

91

92

93

94

95

96

97

98

Presenter Name

Raheleh Ravanfar
(Texas Tech University)

Rezwan Ahmed
(Texas Tech University)

Rokia Osman
(Southern Methodlist
University)

Rosemarie Elloisa
P. Acero

(Texas A&M University)
Ruibin Liang

(Texas Tech University)

Rutendo S.

Nyamadzawo
(Texas A&M University)

Sahar Heidari

(The University of Texas at

Dallas)

Samson J. Joseph
(Baylor University)

Sandeep Atla
(Texas A&M University)

Sarthi Polara

(The University of Texas at

Dallas)

Poster Title

Nature’s Redox Machines: Engineering
Proteins for Self-Powered Biosensors
and Energy Harvesters

Microfluidic Assessment of Gold
Nanoparticle-Induced Platelet

A 1,2-dDioxetane-Based
Chemiluminescent Probe for in vivo
Copper Imaging

Monitoring of Base Excision Repair in
Living Cells Using Chimeric D/L-DNA
Molecular Beacons

Elucidating Photochemical Structure-
Activity Relationships in
Photopharmacology via Multiscale
Simulations

Targeting ASHIL AND TRIM28
Bromodomains for the Development of
Anti-Cancer Agents

Structural Basis for Lithium Inhibition of
Eukaryotic Fluoride Channel

Characterizing O-Glycoproteinases in
Opportunistic Pathogens with
Chemoproteomics

From Nicotine to SARS-CoV-2 Antivirals
with Potent in vivo Efficacy and a Broad
Anti-Coronavirus Spectrum
Computational Study of Cytarabine
Effects on DNA Elongation in DNA
Polymerase A and Nucleosome-Bound
Pol A
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Poster #
99

100

101

102

103

104

105

106

107

108

Presenter Name

Scott Elmore
(The University of Texas
at Dallas)

Sebin Abraham
(Texas A&M University)

Seye J. Oladeji
(Rice University)

Shreestika Pradhan
(The University of Texas
at Austin)

Shria Chatterjee
(The University of Texas
at Austin)

Slade Lee
(Texas Christian University)

Sophea Pa
(Texas A&M University)

Sophia Sliter-Hays
(The University of Texas
Southwestern Medical
Center)

Stephanie Herndndez

(The University of Texas Rio
Grande Valley)

Sydney S. Barnes
(The University of Texas at
Dallas)

Poster Title

Utilizing a Hyaluronan-Binding Peptide
for Interspecies Neuron-Specific
Targeting and Molecule Delivery
Selective Targeting of RhoA G17V
Oncogenic mutant by Macrocyclic
Peptides Identified Through Phage
Display and Structural Mapping
Structural Basis and Rational
Engineering of a Thermophilic Casl3a
for Robust Nucleic Acid Detection
On-Site Portable Lithium Detection in
Mining and Recycling Industries Based
on a DNAzyme Fluorescent Sensor
DNA-Activated Peptide Assembly as a
Strategy for Supramolecular
Therapeutics

Improved Synthesis of Small Molecule
Antioxidant OH-PyN3

Deorphanizing NR4Al: Phage Display for
Ligand Discovery

Mechanisms and Targeting of LRPPRC-
RNA Interactions in Mitochondrial
Disease and Cancer

Identifying High-Priority Zones for Lyme
Disease in Northeastern Mexico
through Geospatial Analysis of P.
leucopus and P. maniculatus
Identifying Defluorinases through a
Latent Generative Landscape
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Poster #
109

110

m

12

13

14

115

116

17

18

Presenter Name

Tahmina Afroz
(Texas Christian
University)

Taylor Hays

(The University of Texas
at Austin)

Tharaka
Amarasekara
(Texas A&M University)

Tong Lin
(The University of Texas
at Austin)

Tosin Oladosu
(The University of
Minnesota Duluth)

Tracy Cobblah
(Baylor College of
Medicine)

Ummy Habiba Sweety
(The University of Texas at
El Paso)

Uyen Huynh
(The University of Houston)

Vanesa Calvillo-

Fernandez

(The University of Texas Rio
Grande Valley)
Veerabhadra R

Vulupala
(Texas A&M University)

Poster Title

Can a Biologically Relevant
Hydroperoxyl-Iron Intermediate also
Generate C-C Bonds?

Selective Permeation of Cancer Model
Membranes by NAFI

Characterizing the Interactions
between Thymine DNA Glycosylase
(TDG) and RNA

Engineering Modular Polyketide
Synthases for the In Vitro Biosynthesis
of Leptomycin Derivatives

Design, Synthesis, and Computational
Evaluation of Novel Alkyl Sulfur-Linked
Pomalidomide CRBN Recruiters
Investigating the Cellular
Consequences of Targeted Protein
Degradation (TPD)

Mechanisms of Interfacial Interactions
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Advancing Drug Discovery Through DNA-Encoded Library Technologies: Innovations, Applications, and
Future Directions
jordan.lachance@medchemexpress.com, william.zhang@medchemexpress.com MedChemExpress

DNA-Encoded Library (DEL) technology has transformed drug discovery by enabling ultra-high-throughput
screening through DNA barcoding. Furthermore, DEL screening requires little sample, minimal assay
development, and no specialized instrument. Despite its advantages, first-generation DEL often suffers from
low hit rates, off-target interactions, and poor drug-like properties. To overcome these limitations, we
developed the next-generation DELs: Covalent DEL (CoDEL) and Focused DEL (FoDEL). CoDEL employs
electrophilic warheads to form irreversible bonds with nucleophilic residues in target proteins, offering an
alternative strategy for traditionally undruggable targets. For example, EGFR inhibitors such as Afatinib and
Osimertinib covalently bind Cys797. Drug resistance caused by C797S mutation, however, has prompted
exploration of alternative nucleophilic sites beyond cysteine. We assessed the bioreactivity of 17 warheads
against 9 nucleophilic residues in FGFR2 and constructed a CoDEL comprising 24.8 million compounds
targeting cysteine, lysine, arginine, or glutamic acid, significantly broadening the landscape of covalent
inhibitor development. FODEL leverages structural insights to improve hit rates. For example, cyclic peptides
offer enhanced compound stability, as well as enhanced binding specificity and affinity to targets. We
developed eight cyclic peptide DELs, utilizing different cyclization strategies, including oxidative disulfide
bond formation or thiol-electrophile cross-linking with various bifunctional linkers, to explore broader
chemical space. Each cyclic peptide DEL contains ~154 million molecules. Innovations in DEL are driven by
advancements in synthetic methodology, structural integration, and library design. MedChem Express (MCE)
supports this evolution with a broad portfolio of building blocks for constructing advanced DELs to accelerate
drug discovery.

Development of Small-Molecule YEATS4 Inhibitors for Lung Cancer
Abdalrahman Khalifa, Logan Herring, Lai Hoang Son Le, Xuejiao Guo, Satyanarayana Nyalata, Sandeep Atla,

Yugendar Reddy Alugubelli, Wenyue Cao, Joshua Trae Hampton, and Wenshe Liu
akhalifa@tamu.edu Texas A&M University
YEATS4 is an epigenetic reader protein that regulates gene expression programs associated with lung cancer

progression, making it a promising yet underexplored therapeutic target. To discover selective small-
molecule inhibitors, we employed a computationally guided design strategy integrated with the
development of a robust AlphaScreen assay optimized for high-throughput screening (HTS). Screening a
30,000-compound library led to the identification of multiple chemically tractable hits with 1Cso values
around 1 pM. Direct target engagement of these hits was confirmed using biolayer interferometry (BLI).
Selected compounds were further evaluated in lung cancer cell lines (A549 and H1299), demonstrating
encouraging antiproliferative activity, supporting their potential as therapeutic leads. Ongoing structure—
activity relationship (SAR) studies focus on improving potency, selectivity, and oral bioavailability. This work
highlights an integrated approach combining computational design, multistep organic synthesis, assay
development, HTS, hit validation, and SAR optimization to advance YEATS4-targeted small-molecule
therapeutics. These findings provide a foundation for chemical biology-driven drug discovery and contribute
to the development of targeted therapies addressing epigenetic drivers of lung cancer.
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Molecular Dynamics Simulation Study of Unphosphorylated B-RAF: Wild-Type and Cancer-Associated
Mutations
Abeda Sultana Shamma, Daniel Pearson, Dmitriy Sonkin, and G. Andrés Cisneros
axs220282@utdallas.edu The University of Texas at Dallas
B-RAF is a serine/threonine kinase that occupies a central position in the MAPK signaling cascade, regulating

cell proliferation, survival, and differentiation. Oncogenic mutations in BRAF are among the most prevalent
driver mutations in human cancers, occurring in approximately 59% of melanomas, 18% of colorectal
cancers, and 14% of liver cancers. These mutations are classified into three mechanistic classes based on
their dependence on RAS signaling and dimerization state: Class 1 mutations (e.g., V600E) act as
constitutively active monomers; Class 2 mutations (e.g., G464E) drive RAS-independent dimerization; and
Class 3 mutations (e.g., D594H) impair intrinsic kinase activity and signal through C-RAF in a RAS-dependent
manner. In this work, we present an extensive molecular dynamics (MD) simulation study of full-length
human BRAF (residues 1-766) encompassing wild-type and six cancer-associated variants across all three
mutation classes, as well as three functionally unclassified variants. Two complementary sets of simulations
are performed: (i) systems with phosphorylation of the activation segment at Thr599 and Ser602 (PTM
systems, performed by D. Pearson), encompassing monomer, homodimer, and heterodimer assemblies; and
(i) systems in the unphosphorylated (no-PTM) state (performed by A. Shamma), providing the
unphosphorylated baseline necessary to isolate the contribution of phosphorylation to kinase activation
across all mutation classes. Each system is simulated with three independent 200 ns replicates using the
AMBER ff14SB force field. A comprehensive set of analyses is applied, including root-mean-square deviation
(RMSD), root-mean-square fluctuation (RMSF), dynamic cross-correlation matrices (DCCM), principal
component analysis (PCA), essential dynamics analysis (EDA), dynamic network analysis, and key salt-bridge
monitoring. Together, these simulations provide a detailed atomistic picture of how each mutation class
perturbs BRAF structural dynamics and allosteric communication, with and without activation-segment
phosphorylation.

MCMS8/9 Ensures Genomic Continuity during Mitotic Progression
Achini Eliyapura, Wezley Griffin, Temitope Adeleke, Andrew Synder, and Michael A. Trakselis
achini_eliyapural @baylor.edu Baylor University

High levels of replication stress are a common feature of cancer cells, slowing or stalling DNA replication
during S-phase. This stress arises from several factors, including DNA damage and difficult-to-replicate
regions such as fragile sites, oncogene activation, and altered metabolism, including nucleotide pool
depletion. MCM8 and MCMS9 are recent additions to the minichromosomal maintenance (MCM) family of
DNA helicases. This alternative heterohexameric helicase, conserved in higher eukaryotes, plays a protective
role at stalled replication forks, contributing to the repair of inter-strand crosslink lesions through
homologous recombination. However, MCM8/9's functions outside of S-phase remain poorly understood,
particularly during mitosis, where genomic integrity is ensured prior to the production of daughter cells.
Common fragile sites are frequently under- replicated, leading to collisions between the replication and
transcription machinery. Mitotic DNA synthesis (MiDAS) is a replication-rescue mechanism that resolves
under- replicated regions prior to chromosome segregation. However, attenuation of MiDAS promotes
mutagenesis and chromosome abnormalities, which are subsequently inherited by daughter cells. In cancer,
dysregulation of mitosis results in an expanded population of genetically unstable cells with chromosome
loss, rearrangements, or missegregations. We find that the absence of MCM9 results in profound suppression
of MIDAS activity when replication stress occurs, allowing under-replicated regions to persist into the
subsequent cell cycle. Furthermore, knock-out of MCM9 elevated chromosome mis- segregation,
accompanied by defects in centromeres and overall chromosome integrity. Together, these findings establish
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that MCMS8/9 regulates replication stress and preserves chromosome stability to ensure proper cell-cycle
progression during mitosis in addition to its reported role in S-phase.

Tag and Trash: A Mechanism-Guided Discovery Platform Identifies ELAVL1 Degrader
Adebowale Alade, Hanfeng Lin, and Jin Wang
adebowale.alade@bcm.edu Baylor College of Medicine

Approximately 90% of the human proteome is considered “undruggable” with traditional small- molecule
inhibitors due to the absence of suitable binding pockets. Molecular glue degraders (MGDs) address this
barrier by recruiting target proteins to an E3 ligase, leading to target ubiquitination and degradation.
However, MGD discovery remains largely serendipitous and is commonly guided by either cell-viability
screening (which can miss non-lethal degraders) or global proteomics (which can mis-assign indirect
downstream changes as direct targets). To enable more mechanism-anchored discovery, we developed a
scalable chemoproteomics platform that directly reports on essential early steps in MGD mechanism. We
developed TRUE (Target Recruitment and Ubiquitination Enrichment), a high-throughput in- cell platform
that integrates two complementary proximity-labeling assays to measure MGD activity at two essential
nodes: (i) target recruitment to an E3 ligase and (ii) subsequent target ubiquitination. TRUE was established
in HEK293T cells and benchmarked with two well- characterized MGDs: lenalidomide and CC-885. Following
this, an E3 ligase cereblon (CRBN)- directed MGD library was synthesized and screened using the TRUE
platform to identify targets. Functional degradation of identified targets was validated using global
proteomics via data- independent acquisition mass spectrometry (DIA-MS). Benchmarking TRUE platform in
HEK293T cells using lenalidomide and CC-885 yielded significant recruitment and ubiquitination of their
known targets, CK1la and GSPT1, respectively, indicating the sensitivity of the platform. Screening of the
CRBN-directed MGD library identified multiple hits, including ELAVL1, with significant recruitment and
ubiquitination. ELAVL1 (Embryonic lethal abnormal vision—like protein 1) is an oncogenic RNA-binding protein
whose overexpression correlates with poor clinical outcomes, and it lacks an FDA-approved inhibitor or
degrader. Further assessment of our hit compound (NGT-21-1) by DIA-MS and immunoblotting showed
selective, dose-dependent degradation of ELAVLI. Structural evaluation revealed that ELAVL1 possesses the
canonical G-loop—a structural "hook" that CRBN-directed MGDs use to grab and degrade specific proteins
within the cell. We identified two putative G-loops in ELAVL1, which structural aligns with CK1a G-loop in the
CRBN-lenalidomide complex. By requiring evidence of both recruitment and ubiquitination, TRUE platform
provides a stringent, mechanism-informed filter that reduces false positives and captures targets missed by
current discovery methods. Using TRUE, we identified NGT-21-1 as a potent and selective ELAVL1 degrader,
opening a tractable route to pharmacologically suppress an important oncogenic driver. Ongoing work will
optimize NGT-21-1 via structure—degradation relationship and evaluate its anti- tumor efficacy in xenograft
models.
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Deciphering the Neddylation Pathway through Advanced Proteomic and Drug Discovery Methods
Alan Pham, Saibal Chanda, and Wenshe Ray Liu
alanguocpham@tamu.edu Texas A&M University

Ubiquitination is one of the key post-translational modifications in the human body, and is carried out by the
Ubiquitin protein. Like Ubiquitin are Ubiquitin-like Proteins (Ubls), which share similar chemistry and parallel
processes. One of these Ubls is Neural precursor cell expressed, developmentally downregulated 8, or
NEDDS, which is found to be closely linked to hepatocellular carcinoma. While studies have been performed
previously on NEDDS, this project aims to further explore the neddylation pathway through advanced
methods. Both current and next-generation activity based probes will be deployed in numerous cell lines,
both cancerous and non-cancerous (HepG2, Hep3B against THLE-2, LO2) to find new enzyme related to the
pathways. Enzymes related to neddylation and deneddylation that will be obtained can then in turn be used
to find new inhibitors that can target these enzymes through the usage of a high-throughput screening
workflow. This HTS workflow will also employ fluorogenic probes developed by the Liu Lab for detection of
enzymatic activity and inhibitor efficacy. Then, modern biology methods will be used to find further biological
implications of neddylation, knocking down identified enzymes and using combination therapeutic
treatments to understand the pathway better. Altogether, this project will allow for a better understanding
of NEDD8 while also building a platform to treat diseases and cancers related to this pathway, such as
hepatocellular carcinoma, and pathways of other Ubiquitin-like proteins.

Exploring the Impact of Asymmetrically Modified CpGs and Nucleosome Sequence on TDG Activity in
Chromatin
Allison Goetz
allison.goetz@tamu.edu Texas A&M University

Epigenetic modifications are driven by fundamental chemical processes that shape the landscape of the
genome, governing the intricate processes of development and proper biological function. These
modifications encompass a wide array of molecular changes, all of which orchestrate important gene
expression patterns during developmental stages and throughout an organism's life. One of the most studied
epigenetic modifications is 5-methylcytosine (5mC). Primarily residing within the context of CpG
dinucleotides in DNA, it has historically been regarded as a static modification. However, 5mC is now
recognized as a dynamic player in the gene regulation, particularly in the formation of heterochromatin and
the suppression of gene expression. The reversal of 5mC, a process known as DNA demethylation, has
emerged as a pivotal contributor to various biological pathways, including those critical for developmental
and transcriptional regulation. Through a cascade of events, 5mC is oxidized and later excised from the DNA
by thymine DNA glycosylase (TDG), initiating the base excision repair (BER) pathway. TDG plays a critical role
in this step, as it is the only know enzyme to remove the most oxidized forms of 5mC from the DNA. Therefore,
TDG has an essential role in maintaining a proper DNA methylated landscape, controlling epigenetic states,
regulating transcriptional activation sites, and minimizing tumor formation. A notable knowledge gap persists
in understanding the regulation of TDG accessibility and activity across the genome. Higher-order chromatin
structure, which influences DNA accessibility, has emerged as a critical determinant of the activity of DNA-
binding enzymes. However, the intricate relationship between chromatin structure and TDG activity remains
largely unstudied. This work will focus on unveiling the molecular interactions of TDG and chromatin
structure, and the influence of the other has on shaping DNA methylation patterns across the genome. This
research endeavors to bridge existing gaps in our comprehension of TDG’s activity regulation, the influence
of chromatin structure on TDG, and the broader implications of these findings for our understanding of the
regulatory mechanisms governing the DNA (de)methylation processes. Through an integrated investigation,
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we aim to shed light on the multifaceted mechanisms that underlie proper epigenetic regulation and their
potential impact on human health and disease.

FloDisMod: Community Outreach Project for Vector-Borne Diseases Prevention in the Rio Grande Valley
Alvaro Silvestre, Karla Mona, Giovana Ribeiro, Katherine Brown, Tamer Oraby, and Teresa Patricia Feria
Arroyo
alvaro.silvestrezavalaOl@utrgv.edu The University of Texas Rio Grande Valley

The transboundary region of the United States with Mexico is characterized by a high flow of people, and
these unique environmental and social conditions increase the vulnerability to diseases carried by vectors,
such as mosquitoes, kissing bugs, and ticks. Vectors act as carriers for pathogens, including bacteria, viruses,
and protozoa, which can infect humans and create serious consequences for public health, where the vector
will take the pathogen from a human and transmit it to another human in a cycle of disease. Favorable
environmental conditions of humidity, precipitation, and sun exposure alter the life cycles of both the vectors
and the pathogens' development, enhancing their reproduction rates and hence transmission. This project is
part of the FloDisMod framework, a collaborative initiative integrating flood modeling and infectious disease
dynamics to better understand and predict health risks associated with extreme weather events, intending
to create accessible bilingual (English/Spanish) educational outreach materials to create better awareness of
vector-borne diseases in the border region. Outreach strategies include videos, interactive activities (e.g.,
educational games), and community engagement with vulnerable populations, including children, the elderly,
and individuals in socioeconomically disadvantaged areas with poor water management. Surveys are being
created to measure the effectiveness of these interventions in improving knowledge and awareness. Ongoing
analysis will evaluate the reach and understanding of the materials in promoting public health awareness and
reducing risk factors associated with vector-borne diseases in the U.S.—Mexico border region.
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Assembly and Structural Characterization of the Hsp90-Hsp70-HOP-MAPKAPK2/RAF1
Andrea M. Gonzalez, and Ricardo A. Bernal

amgonzalez32 @miners.utep.edu The University of Texas at El Paso

The Hsp90 chaperone system plays a critical role in the folding, stabilization, and activation of client proteins.
This includes kinases involved in stress response and signaling pathways. HSP90 facilitates the folding,
stability, and activation of mitogen-activated protein kinase-activated protein kinase 2 (MAPKAPK2; MK2),
preventing its degradation and ensuring efficient cellular stress responses. In this study, we investigate the
assembly of a multi-chaperone complex composed of Hsp90, Hsp70, HOP, and the kinase MK2. MK2 gets
partially denatured under controlled thermal conditions before its incorporation into the chaperone complex
to promote client recognition. The assembly process was optimized by sequential addition of components
and modification of temperatures and pH, allowing pre-formation of the Hsp90—-Hsp70-HOP complex before
client introduction. The resulting complexes were analyzed using size exclusion chromatography (SEC),
dynamic light scattering (DLS) and are currently awaiting the cryo-electron microscopy data collection. DLS
analysis revealed time-dependent changes in particle size distribution, indicating progressive complex
formation and stabilization. Optimal incubation conditions resulted in a predominant species consistent with
a higher-order assembly. Negative stain grid screening confirmed the presence of assembled complexes,
although particle aggregation was still observed under certain conditions. These results demonstrate
successful in vitro assembly of a chaperone—client complex and provide a foundation for future structural
characterization using cryo-EM. We hypothesize that partial denaturation of MAPKAPK2 promotes its
recognition as a client protein by the Hsp70—Hsp90-HOP chaperone machinery, leading to the formation of
a stable multi-protein complex. The research goal for this project is to assemble and characterize the Hsp90-
Hsp70-HOP-MK2 and Hsp90-Hsp70-HOP-RAF1 complex for structural analysis by cryo-EM.


mailto:alvaro.silvestrezavala01@utrgv.edu
mailto:amgonzalez32@miners.utep.edu

11

Developing Cancer-Relevant Genomic Mutations of U1 snRNA Using CRISPR/Cas9 with Circular Single-
Strand Donors from the pScaf Phagemid System
Arunprasath Duraisamy, Sanat Myti, Jin Huh, Ayesha Khan, Morgan Gresky, and Byung Ran (Ranny) So

axd8899@mavs.uta.edu The University of Texas at Arlington

U1 small nuclear ribonucleoprotein (U1 snRNP), a key component of the spliceosome, plays a critical role in
pre-mRNA splicing and prevents premature cleavage and polyadenylation through telescripting. Recurrent
mutations in non-coding Ul snRNA have been identified in several cancers; however, their functional
consequences remain poorly understood. Progress in studying these mutations has been limited by the lack
of efficient strategies to introduce precise genomic mutations into endogenous RNU1 loci. To address this
challenge, we developed a CRISPR/Cas9-based genome editing approach using circular single-stranded DNA
(cssDNA) donors generated by the pScaf phagemid system to engineer cancer-relevant U1 snRNA mutations.
As a model system, we targeted the g3A>C mutation, frequently observed in chronic lymphocytic leukemia,
in HCT116 cell. sgRNA candidates were selected using in silico tools, and CRISPR/Cas9-mediated double-
strand breaks were validated using T7 endonuclease | assay, confirming efficient cleavage at the target locus.
In parallel, we produced cssDNA repair templates using the pScaf phagemid system. Clonal cell lines are
currently being established through single-cell isolation and will be screened by Single Nucleotide
Polymorphism (SNP) genotyping to confirm successful editing. These models will enable us to determine how
mutant U1 snRNA alters snRNP biogenesis and contributes to cancer development.
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Sol-moiety: Discovery of a Water-Soluble Prodrug Technology for Enhanced Oral Bioavailability of
Insoluble Therapeutics
Arvin B Karbasi, Jaden D Barfuss, Theodore C Morgan, Daniel Collins, Drew A Costenbader, David G Dennis,
Andrew Hinman, KyuWeon Ko, Cynthia Messina, Khanh C Nguyen, Rebecca C Schugar, Karin A Stein, Brianna
B Williams, Haixia Xu, Justin P Annes, and Mark Smith
akarbasil8@g.ucla.edu Stanford University

Solubility remains a significant challenge for medicinal chemists striving to develop potent, selective
molecules with increasing hydrophobicity. To address this issue, we present a novel platform for enhancing
the solubility of drug prototypes featuring diverse functional groups. Our sol-moiety design incorporates a
benzyl scaffold substituted with a phosphate group at the para position relative to a carboxylate or
phosphonate group. Upon conjugation to drug candidates, the sol-moiety undergoes hydrolysis by alkaline
phosphatases in the intestine or plasma, releasing the active drug via a subsequent 1,4-elimination
reaction.In exploring the modulation of phosphate cleavage rates, we hypothesized that modifications to the
phosphate environment could influence the enzyme's conversion rate, thereby enhancing oral bioavailability.
To test this, we synthesized four sol-moiety conjugates with the commercial drug enzalutamide. In vitro
screening confirmed that the sol-moiety prototypes were ideal substrates for alkaline phosphatase. An in-
vivo cassette study demonstrated nearly a 2-fold increase in bioavailability (92%) compared to the standard
carboxymethylcellulose (CMC) formulation of enzalutamide. Modifying the phosphate group environment
also altered the rate of cleavage, further supporting our hypothesis. Moreover, we demonstrated the
versatility of this platform with significant pharmacokinetic improvements for both enzalutamide and
paclitaxel. To our knowledge, we developed the first water-soluble, orally administered paclitaxel prodrug,
exhibiting enhanced efficacy in a mouse BxPC-3 tumor model. This sol-moiety platform offers a promising
alternative to complex formulation strategies, addressing solubility challenges for poorly bioavailable drug
candidates or marketed therapeutics, and providing a more convenient administration route for potent drugs.
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Thymine DNA Glycosylase Binds to R-loops and Excises 5-Formyl and 5-Carboxyl Cytosine from DNA/RNA
Hybrids
Baiyu (Boris) Zhu
bzhulO@tamu.edu Texas A&M University
R-loops: DNA/RNA hybrids structures with a displaced single-stranded DNA — have immerged as regulators

of active DNA demethylation. Yet the underlying mechanism remains unclear, including whether the
associated proteins bind or function on R-loops. Here, we showed that thymine DNA glycosylase (TDG), a
critical enzyme in active DNA demethylation pathway, binds synthetic R-loop substrates in vitro and excises
DNA methylation intermediates 5-formylcytosine (5fC) and 5-carboxycytosine (5caC) from DNA/RNA hybrids.
We also provided mechanistic insight into hybrid duplex base excision using 19F NMR. We further showed
that R-loops can direct strand selectivity — potentially explaining the asymmetric distribution of 5fC/5caC at
gene promoter. Lastly, we showed that TDG might interact with R-loops in mammalian cells. Together, these
findings establish a biochemical mechanism for R-loop-mediated DNA demethylation and suggest that TDG-
R-loop interactions may be relevant in mammalian cells.
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Breakdown of Biotin: Bacterial Catabolism of Vitamin B7
Brian Chou, Avick Ghosh, Dmytro Fedoseyenko, and Tadhg Begley
brianchou@tamu.edu Texas A&M University

Vitamin B7, also known as biotin, is a cofactor necessary in all domains of life. It serves as a carboxylate carrier
in biochemical carboxylation reactions. Biotin-dependent CO2 metabolism is well-studied. Similarly, much is
known about the biosynthesis of biotin. However, it is still unknown how biotin is broken down into primary
metabolites. Our work uncovers a catabolic operon in Ochrobactrum sp. that serves as the first known gene
cluster responsible for the biochemical breakdown of biotin. This gene cluster has been isolated, and the
genes were assigned functions based on sequence. Using chemical logic, a catabolic pathway was proposed
starting from biotin-sulfoxide and resulting in pyruvate and acetyl-CoA as the final metabolites. The enzymes
in the catabolic gene cluster were overexpressed and purified in E. coli. Enzymatic reactions were studied
through in vitro biochemical assays. Synthetic standards of enzyme substrates were used in the reconstitution
of the pathway. In cases where the synthesis of substrates proved complex, substrate analogs were used as
preliminary substitutes. The initial steps of the pathway shortening the side chain of biotin have been
reconstituted. The end of the pathway producing the final primary metabolites has also been reconstituted,
revealing that a hydantoin ring is formed and broken down in the intermediate steps. This highlights an
unusual rearrangement from the biotin bicyclic core to the hydantoin heterocycle. The majority of the biotin
catabolic pathway has been reconstituted, with several key steps that remain to be studied. As biotin is a
required cofactor for fatty acid biosynthesis, understanding this highly specific degradation could serve as a
foundation for biotin-targeted weight loss therapeutics. Once the full pathway is completed, this work will
write a new chapter in vitamin and cofactor metabolism.
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Development of Quinoxiline-Containing Inhibitors of the Protein-Protein Interactions between
Transcription Coactivator AF9/ENL and DOT1L/AF4: Design, Synthesis, Structure-Activity Relationships,
and Antitumor Activity
Chandra Bhushan Mishra, Bala Krishna Moku, Xin Li, Dnyaneshwar N. Garad, and Yongcheng Song

ChandraBhushan.Mishra@bcm.edu Baylor College of Medicine

Mixed lineage leukemia (MLL) gene rearrangements cause ~75% of acute leukemia in infants and 5-10% in
children and adults with poor clinical outcomes. Protein-protein interactions (PPl) between frequent MLL
fusion partners AF9/ENL and AF4 or histone methyltransferase DOTIL are drug targets for MLL-rearranged
(MLL-r) leukemia. Sixty-seven quinoxaline compounds were synthesized and tested for their ability to inhibit
such PPIs. Compounds 16, 17, 59, and 63 were found to be potent inhibitors with IC50 values of 0.35-1.5
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UM. Structure-activity relationships are discussed. Potent inhibitors can suppress the expression of MLL
target genes Myc and Meis1 and selectively block the proliferation of MLL-r and several other leukemia cells
with EC50 values as low as 0.84 uM. Compound 17 exhibited significant antitumor activities in a mouse model
of MLL-r leukemia without overt toxicities. It also showed favorable pharmacokinetics in mice. These results
indicate that compound 17 is a promising pharmaceutical lead for the treatment of MLL-r leukemia.
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LipiX-MS: A Novel Crosslinking Mass Spectrometry Strategy for Studying Lipid-Protein Interactions
Chia-Lung Tsai, Atiya Tahira Tasnim, Zhenyu Xi, Syuan-Ting Kuo, Ramidi Gopal Reddy, Jiaxin Feng, David H
Russell, Xuewu Sui, and Xin Yan
Michael99663344@tamu.edu Texas A&M University
Lipid-protein interactions regulate essential biological processes, including membrane organization, signal

transduction, and metabolism, and their dysregulation is implicated in metabolic disease,
neurodegeneration, and cancer. Despite their importance, these interactions are difficult to characterize due
to their transient nature and the structural diversity of lipids. Existing approaches, including structural biology
techniques, biophysical assays, and lipidomics-based enrichment, often lack site-specific resolution or fail to
capture weak and dynamic interactions. Mass spectrometry offers high sensitivity and molecular specificity,
yet current MS-based strategies typically infer lipid binding indirectly and rarely localize lipid binding sites on
proteins. Here, we introduce LipiX-MS, a cross-linking mass spectrometry strategy that directly captures and
maps lipid—protein interactions. Chemically modified lipids are designed to introduce a reactive handle for
subsequent cross-linking with lipid-binding proteins, enabling site-specific identification of lipid-binding
residues within a single MS workflow.
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Molecular Dynamics Simulations of BRAF Kinase Mutant Complexes Reveal Variant Effects and Activation
Mechanisms
Daniel Pearson, Abeda Sultana Shamma, G. Andrés Cisneros, and Dmitriy Sonkin
daniel.pearson@utdallas.edu The University of Texas at Dallas
RAF proteins are serine/threonine kinases within the MAPK signaling pathway that regulate cell growth and

division. Among them, BRAF is often mutated in cancer, and its kinase activity is associated with specific
conformational states and dimerization behavior. There are three classes of BRAF missense mutations that
result in distinct signaling pathways through different mechanistic routes, necessitating a framework to
explain how sequence variation alters kinase regulation. In this work, we use Molec- ular Dynamics (MD)
simulations with the AMBER ff14SB force field to investigate how oncogenic mutations affect structural and
dynamical features in BRAF activa- tion. Specifically, BRAF monomers, BRAF-BRAF homodimers, and BRAF—
CRAF heterodimers are simulated to characterize mutation-dependent effects on stability, flexibility,
correlated motions, and domain interactions in the kinase region. Each type of assembly is simulated with
three independent PTM 500 ns replicates; a complemen- tary set of 200 ns replicates of the non-
phosphorylated PTM state is performed by A. Shamma to help understand the contribution of
phosphorylation to kinase activation across all mutation classes. Our goal is to determine whether
computational methods can distinguish the known classes of BRAF mutations based on their structural and
dynamical properties. We include representative mutations from each established class: V600E (Class 1, RAS-
independent active monomers), G464E (Class 2, constitutively active dimers), and D594H (Class 3, kinase-
impaired, RAS-dependent). Additional mutations with less well-defined behavior, including G469A, G469E,
and R384G, are analyzed to test whether these signatures can be used to classify variants of unknown
mechanism. For each system, an extensive comparative analysis set is performed, ulti- mately providing a
detailed picture of how each mutation class affects BRAF structural dynamics and allosteric communication.
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Biomolecular Condensates Formed by Designer Antimicrobial Peptides
Debdatta Das, Jenny N. Nguyen, Navneet Sahoo, Haritha Asokan-Sheeja, Yan Chang, Raniyah Ali, Yi Hong,
Zui Pan, and He Dong
dxd4526@mavs.uta.edu The University of Texas at Arlington

Biomolecular condensates formed through liquid-liquid phase separation (LLPS) of intrinsically disordered
proteins (IDPs) have significantly advanced our understanding of cellular organization. However, the
contribution of molecular ordering in regulating phase behaviour remains insufficiently explored. In this
work, we systematically investigate the role of secondary structures in LLPS using modularly designed
multidomain peptides (MDPs) as a tunable model system. These MDPs are designed on the principle of
molecular frustration, comprising a central B-sheet forming domain flanked by cationic arginine residues that
promote disassembly. Spectroscopic analyses reveal a structural transition from random coils to partially
folded B-sheet conformation and ultimately to fully ordered hydrogel structures. Peptides adopting partially
folded B-sheet conformations undergo LLPS to form dynamic, liquid-like condensates. Fluorescence recovery
after photobleaching (FRAP) confirms the liquid-like behaviour of these condensates, while confocal Raman
spectroscopy suggests that hydrophobic interactions and hydrogen bonding involving aromatic residues
contribute to phase separation. Furthermore, the MDPs can form stable complex condensates with anionic
polymers at reduced critical concentration, exhibiting enhanced droplet stability. Finally, phosphorylated
MDPs were developed that undergo alkaline phosphatase-triggered in situ condensate formation in bacterial
cultures, highlighting their potential for antimicrobial therapeutic applications.
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Site-Specific Immobilization of ZNRF3 Reveals the Importance of Target Structural Integrity on
Macrocyclic Peptide Selections
Demonta D. Coleman, Linnette Arceo, Armita Paydar, Alyssa Toner, Arya Kodali, Jacqueline Wright, J. Trae

Hampton, and Wenshe Ray Liu
dcole97@tamu.edu Texas A&M University
Phage display of macrocyclic peptide libraries has proven highly effective for ligand discovery, yet the impact

of target immobilization and structural integrity on selection outcomes has not been systematically
examined. Using the ZNRF3 ectodomain as a model, we incorporated p-azidophenylalanine (AzF) at three
phenylalanine residues with distinct solvent exposures (F217, F85, F156) to enable selective perturbation of
the protein’s structure via site-specific strain-promoted azide- alkyne cycloaddition (SPAAC) immobilization.
Biochemical evaluation of the mutants confirmed efficient conjugation and structural disruption of the
protein, with the F156AzF mutant displaying the most significant reduction in activity. Phage selections using
a CX12C macrocyclic library demonstrated that enrichment efficiency and sequence diversity correlated with
structural preservation: F217AzF and F85AzF yielded robust and overlapping peptide pools, while F156AzF
produced few and modestly-enriched sequences. Biophysical characterization of top hits indicated that
peptides derived from structurally intact immobilizations were most likely to bind wild-type ZNRF3, with the
highest-affinity ligand, 85-2 (KD = 124 nM), emerging from the shared pool. This work reports a technique to
selectively disrupt protein domains during phage selections, while also demonstrating that the structural
integrity of immobilized targets is a primary determinant of phage display success. Not only does the
necessity to maintain structural integrity influence sequence composition and affinities of peptides toward
native protein targets, but also the overall enrichment efficiency of the selection itself. While disruptive
immobilization may still yield useful ligands, strategies that preserve native folds enhance phage enrichment
and maximize the identification of biologically relevant binders.
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Phage-Assisted Discovery of Anti-Cancer Peptides for Histone Deacetylase (HDAC) Proteins
Dorsa Rabie and Wenshe Ray Liu
dorsa.rabie@tamu.edu Texas A&M University

Epigenetic regulators such as Histone Deacetylases (HDACs) represent a promising class of drug targets due
to their involvement in gene expression and carcinogenesis. Human HDACs are categorized into four classes
with 18 members. HDACs catalyze the removal of acetyl groups from lysine residues on histone proteins,
resulting in chromatin condensation and transcriptional repression. Abnormal HDAC expression promotes
cancer by silencing genes involved in cell cycle arrest, DNA repair, and apoptosis, underscoring the need for
targeted therapies. This study aims to identify, optimize, and validate peptide binders for HDAC2 isoform of
histone deacetylases using phage display method. Peptide therapeutics have rapidly evolved into one of the
most promising frontiers in modern drug discovery, due to improved target specificity, potency, cell
permeability, and cost-effective production. Phage display is a high throughput technique that enables
screening of large peptide libraries (>10° variants). However, traditional phage display is limited by its reliance
on E. coli, restricting chemical diversity to the 20 canonical amino acids and often yielding unstable, low-
affinity peptides. To address these limitations, we employ phage-assisted active site-directed ligand evolution
(PADLE) technique, which incorporates noncanonical amino acids (ncAAs) to enhance peptide diversity,
stability, and binding affinity. We utilize an evolved amber suppression system based on pyrrolysyl-tRNA
synthetases (PyIRS) from Methanosarcina species enabling genetic incorporation of ncAAs into phage-
displayed peptides. The ncAA-containing phage library have been utilized for selection against HDAC2
protein, enabling discovery of high-affinity peptide binders. Following peptide selection, binding assays such
as Alpha Screen and Biolayer Interferometry (BLI) will be employed to assess interaction kinetics, affinity, and
specificity. Finally, structural optimization and cellular engagement studies will support the development of
selective inhibitors in cancer therapy.
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The U1 snRNP-Specific Protein U1C Is a Key Regulator of SMN Complex—Mediated snRNP Formation
Duc Minh Ngu, Sanat Myti, Ayesha Ali Khan, Jeanne Keita, Tessa Moore, Paul Andega, Alaa Aziz, Ritu Raj,
Kayunta Johnson-Winters, Eul Hyun Suh, and Byung Ran So
duc.ngu@mavs.uta.edu The University of Texas at Arlington

The stability and abundance of spliceosomal small nuclear ribonucleoproteins (snRNPs) are determined by
the assembly of an Sm protein ring (Sm core) on each snRNA, a process orchestrated by the survival of motor
neurons (SMN) complex. While the role of the SMN complex as a chaperone is well-established, the
mechanisms that regulate its activity remain poorly understood. In this study, we identify U1C, a U1 snRNP-
specific protein, as a key regulator of the SMN complex. Using in vitro Sm core assembly and protein binding
assays, we demonstrate that U1C is essential for Sm core assembly on all snRNAs. In the absence of U1C, Sm
core formation on U1 snRNA is disrupted, impairing the SMN complex’s ability to facilitate Sm core assembly
on other snRNAs. Furthermore, we show that U1C interacts with the SMN complex via post-translational
arginine methylations at its C-terminal region, a site distinct from its interaction with U1-70K. Notably, we
demonstrate that a prevalent cancer-associated mutation in U1 snRNA, located near the U1C binding site,
not only disrupts Sm core assembly but also sequesters the SMN complex, thereby inhibiting canonical snRNP
formation. These findings provide important mechanistic insights into how snRNP-specific proteins regulate
the SMN complex and suggest that Ul snRNA mutations in numerous cancers may contribute to
dysregulation of RNA metabolism by impairing SMN complex activity.
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Development of a Red Fluorescent Biosensor for Nitrate
Dylan Wicherts, Elizabeth K. Pack, Shelby M. Phelps, Mariah A. Cook, and Sheel C. Dodani
dmw180003 @utdallas.edu The University of Texas at Dallas
The consumption of nitrate has been linked to enhanced human wellness, including improved cardiovascular

health and increased muscular performance. While the study of nitrate supplementation on a systems level
is a rapidly growing field, the subcellular mechanisms remain underexplored. Current methods to measure
nitrate rely on ex vivo techniques, such as the Griess assay or N**-radiolabeling, and thus lack spatial and
temporal resolution. Genetically encoded fluorescent biosensors can act as complimentary tools to such
methods by providing real-time monitoring. To this end, the most recent advance is NitrOFF — a chimeric
indicator based on the green fluorescent protein EGFP and the nitrate binding domain NreA. While NitrOFF
exhibits micromolar sensitivity, it is inherently pH sensitive, limiting cellular applications. To overcome this,
we engineered a red-shifted nitrate biosensor named rFLINT. In this presentation, | will describe the design
and directed evolution, photophysical properties, and cellular application of rFLINT.
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Predicting the Northward Expansion of the Central American Locust (Schistocerca piceifrons) Using
Machine Learning and Citizen Science
Edwin Biju, Chloe Barreiro, Alberto Salinas, Evelyn Luition, Katana Mireles, Luise Salazar, Debanjan Sarkar,
Tamer Oraby, Gregory Sword, Raszick Tyler, and Teresa Feria Arroyo
edwin.biju0l @utrgv.edu The University of Texas Rio Grande Valley

The Central American Locust (CAL - Schistocerca piceifrons) poses a critical threat to agricultural stability,
having previously caused extensive crop losses and economic instability across South America. The extreme
weather pattern is creating potential distribution shifts for CAL and an imminent distribution into the USA is
expected. The objectives of this project are dual: (1) to use Al machine learning to predict suitable locations
for the expansion of CAL and (2) to conduct community outreach and engagement to create a citizen science
monitoring network in the Lower Rio Grande Valley (LRGV). Preliminary findings indicate that portions of the
LRGV are becoming climatically suitable for permanent breeding, with models showing a steady northward
encroachment toward Texas. These results establish a framework for a predictive early-warning system,
enabling stakeholders to implement proactive mitigation strategies to reduce agricultural losses in border
regions.
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Improving Heterochiral Aptamer Interactions through 2'0Me Modified SELEX
Kalista Vanden Berge and Dr. Jonathan T. Sczepanski

kmvandenberge@tamu.edu, Texas A&M University

L-aptamers, composed of mirror-image L-nucleotides, bind structured D-RNA targets with exceptional affinity
and minimal off-target activity, making them promising therapeutic agents. However, conventional SELEX is
performed using unmodified D-DNA/RNA libraries, which often leads to reduced affinity and stability once
chemical modifications are introduced post-selection. To address this limitation, we are investigating the
incorporation of 2’-0O-methyl (2’0Me) nucleotides directly into the SELEX process. Because 2’0OMe enhances
nuclease resistance, structural rigidity, and biocompatibility, selecting aptamers within this chemically
stabilized environment is expected to improve heterochiral recognition and streamline downstream
therapeutic development. Our approach aims to generate L-aptamers with higher binding affinity, increased
biological stability, and reduced toxicity while shortening development timelines by eliminating
modification-induced affinity losses. This work establishes a framework for a more streamlined and clinically
relevant route to high-performance heterochiral aptamers.
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The C-Terminal Region Tunes Nitrate Binding Affinity in Nitrate Sensors from Staphylococcus
Elizabeth K. Pack, Ke Ji, Jonathan Martin, Weicheng Peng, Mariah A. Cook, Gabriele Meloni, and Sheel C.
Dodani
elizabeth.pack@utdallas.edu The University of Texas at Dallas

Nitrate is an essential oxyanion for microbes. It can be transported and metabolized to serve as a source for
nitrogen and terminal electron acceptor for anaerobic respiration. Given this need, microbes have evolved
mechanisms to sense nitrate in their environments. One such example is the two-component NreABC system
from Staphylococcus carnosus, in which the NreA protein from the GAF superfamily serves as the sensor for
intracellular nitrate levels. While this sensor is widely annotated, it remains biochemically understudied.
Motivated by this gap, we sought to understand how sequence level differences could contribute to nitrate
sensing. Detailed bioinformatic analysis reveals that more than 736 putative NreAs are found across diverse
commensal and pathogenic Staphylococcal strains. In this presentation, | will describe the biophysical
characterization of a sub-selection of these homologues, uncovering that the non-coordinating C-terminus
tunes nitrate binding affinity in these sensors.
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Influences of Native ESI Buffers on Protein Structure Captured by Native Mass Spectrometry
Emily Burningham, Carter Lantz, Robert Rider, Arthur Laganowsky, and David H. Russell
emilyburningham@tamu.edu Texas A&M University

In native mass spectrometry (nMS), buffers ammonium acetate (AmAc), ethylenediamine diacetate (EDDA)
and triethylammonium acetate (TEAA) are commonly used. EDDA and TEAA are both known to reduce the
average charge (Zavg) of ions relative to AmAc, raising questions about their effects on protein conformation.
To investigate this, intact hydrogen-deuterium exchange mass spectrometry (HDX-MS) and ion mobility mass
spectrometry (IM- MS) were employed, using transthyretin (TTR), a 56 kDa homotetramer sensitive to
solution conditions, as a model system. HDX-MS results revealed that wild-type TTR exhibited similar
deuterium uptake in AmAc (45.0%) and TEAA (46.1%) after 96 hours, while significantly lower uptake was
observed in EDDA (40.4%). This trend was consistent across multiple TTR mutants (V30M, L55P, T119M,
V122l), suggesting that the presence of EDDA reduces the number of solvent-accessible hydrogens. This could
be due to the structure of EDDA, where two ammonium groups may interact with the protein at multiple
sites simultaneously, thereby blocking residues from interacting with the surrounding solvent. HDX-MS also
provided insight into TTR tetramer dynamics. Evidence of tetramer disassembly and reassembly was
observed in AmAc and TEAA through the emergence of a higher-mass species over time. This process was
markedly reduced in EDDA, indicating enhanced tetramer stability along with the overall reduction of HDX.
Complementary IM-MS measurements showed buffer-dependent differences in average collision cross
section (CCSavg) of TTR, with values of 3705 A2 in AmAc, 3635 A2 in EDDA, and 3588 A2 in TEAA. These findings
all together demonstrate that buffer composition significantly impacts the dynamics, stability, and structure
of TTR in solution.
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Citizen Science: Establishing a Community-Based Monitoring Network for the Central American Locust in
the Rio Grande Valley
Evelyn Luiton, Chloe Barreiro, Edwin Biju, Eduardo Hinojosa Jr., Katana Mireles, Tamer Oraby, Tyler Raszick,
Luis Salazar, Alberto Salinas, Debanjan Sarkar, Gregory A. Sword, and Teresa Patricia Feria Arroyo
evelyn.luiton01@utrgv.edu The University of Texas Rio Grande Valley

The Rio Grande Valley faces an escalating agricultural threat from the Central American locust (Schistocerca
piceifrons), a species capable of forming dense, synchronized swarms that consume vast amounts of
vegetation in a short period of time. These outbreaks can devastate staple crops such as corn, cotton, and
citrus within hours, placing regional food systems and local economies at significant risk. To address this gap,
this project developed a community-centered citizen science network that transforms local residents into
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active participants in pest monitoring efforts. The initiative emphasizes culturally relevant outreach by
incorporating familiar and engaging educational tools, including interactive loteria games and youth-focused
coloring materials. These resources are paired with accessible digital reporting platforms that enable
participants to identify and report locust sightings, contributing real-time geospatial data for analysis. The
results demonstrate that integrating community engagement with user-friendly technology significantly
improves early detection capabilities while expanding the reach of conventional monitoring systems. In
addition to strengthening surveillance, this approach promotes public awareness and fosters a shared sense
of responsibility for protecting regional agriculture. By bridging scientific research with community
participation, this project highlights the effectiveness of citizen science as a scalable and cost-efficient
strategy for mitigating invasive species threats and enhancing long-term agricultural resilience in the Rio
Grande Valley.
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Structural Insights into the DapC, DapD, DapE, and DapF: Key Enzymes of the meso-Diaminopimelate
(mDAP) Pathway
Kelly Aguirre, Angel Diaz-Sanchez, and Ricardo A. Bernal
kaaguirremende@miners.utep.edu University of Texas at El Paso

The lysine/meso-diaminopimelate (mDAP) biosynthetic pathway is essential for bacterial survival,
contributing to both lysine production and peptidoglycan precursor synthesis. Due to its absence in
mammalian systems, the mDAP pathway constitutes a promising high-value target for antimicrobial
development. The enzymes DapC, DapD, DapE, and DapF catalyze key sequential steps within this pathway
and are indispensable for maintaining metabolic flux and cell wall biosynthesis. Recent studies propose that
enzymes within central metabolic pathways can form transient, spatially organized complexes known as
metabolons, that facilitate substrate channeling, enhance catalytic efficiency, and enable coordinated
regulation. In this context, we hypothesize that DapC, DapD, DapE, and DapF exhibit structural
complementarity that supports their assembly into a functional multi-enzyme complex. This project aims to
characterize the structural interfaces and functional interactions among these enzymes using biochemical
and structural techniques. By elucidating their potential organization into a metabolon, we seek to define the
mechanistic basis of substrate transfer, catalytic coupling, and pathway regulation within the mDAP
biosynthetic network.
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Molecular Dynamics Reveal Mechanistic Divergence Between the Two Pores of Fluc
Fernando Montalvillo, Kira Mills, and Hedieh Torabifard

Fernando.Montalvillo@utdallas.edu The University of Texas at Dallas

The introduction of fluoridated water has been one of the most impactful public health interventions,
contributing not only to bone health and dental protection but also functioning as a potent antimicrobial
agent. The effectiveness of fluoride has been challenged by the discovery that microorganisms possess
specialized transport systems to eliminate intracellular fluoride. Identified about a decade ago, the two key
players are CLCF and Fluc, which represent distinct structural solutions to the same evolutionary problem.
While CLCF shares structural and mechanistic features with the well-studied CLC family of chloride channels
and antiporters, Fluc represents a completely novel protein family that has captivated the scientific
community with its unique properties. Fluc is the fastest and most selective ion channel reported to date;
even a modest reduction in its selectivity for fluoride over chloride would compromise membrane potential.
Remarkably, its extraordinary performance arises from an antiparallel homodimeric assembly that creates
two independent, asymmetric fluoride-conducting pores rather than a central shared pore. Crystal structures
have also revealed a central cation, most likely sodium, whose precise role in channel stability or function
remains unresolved. In this work, we employed long- timescale electrophysiology-based molecular dynamics
simulations to investigate the molecular mechanism of fluoride permeation in Fluc. Our results reveal a
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