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 AR Negative Triple Negative or “Quadruple Negative” Breast Cancers in Af-

rican American women have an enriched Basal and Immune signature  

 

There is increasing evidence that Androgen Receptor (AR) expression has prognostic useful-

ness in Triple negative breast cancer (TNBC), where tumors that lack AR expression are con-

sidered “Quadruple negative” Breast Cancers (“QNBC”). However, a comprehensive analysis 

of AR expression within all breast cancer subtypes or stratified by race has not been reported.  

We assessed AR mRNA expression in 925 tumors from The Cancer Genome Atlas (TCGA), 

and 136 tumors in 2 confirmation sets. AR protein expression was determined by immuno-

histochemistry in 197 tumors from a multi-institutional cohort, for a total of 1258 patients ana-

lyzed.  Cox hazard ratios were used to determine correlations to PAM50 breast cancer sub-

types, and TNBC subtypes.   Overall, AR-negative patients are diagnosed at a younger age 

compared to AR-positive patients, with the average age of AA AR-negative patients being, 49.  

AA breast tumors express AR at lower rates compared to Whites, independent of ER and PR 

expression (p<0.0001).  AR-negative patients have a (66.60; 95% CI, 32-146) odds ratio of be-

ing basal-like compared to other PAM50 subtypes, and this is associated with an increased 

time to progression and decreased overall survival.  AA “QNBC” patients predominately 

demonstrated BL1, BL2 and IM subtypes, with differential expression of E2F1, NFKBIL2, 

CCL2, TGFB3, CEBPB, PDK1, IL12RB2, IL2RA, and SOS1 genes compared to white pa-

tients.  Immune checkpoint inhibitors PD-1, PD-L1, and CTLA-4 were significantly upregulat-

ed in both overall “QNBC” and AA “QNBC” patients as well.  Thus, AR could be used as a 

prognostic marker for breast cancer, particularly in AA “QNBC” patients.   
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 Novel WNT/β-Catenin Inhibitor for Colorectal and Lung Cancers by        

Targeting PDE10  

 

The nonsteroidal anti-inflammatory drug, sulindac, has promising antineoplastic activity for a 

variety of cancers, but its long-term use is not recommended because of potentially fatal toxici-

ties associated with cyclooxygenase (COX) inhibition and the suppression of physiologically 

important prostaglandins. Previous studies suggest that the mechanism by which sulindac in-

hibits tumor cell growth does not require COX inhibition, but involves cGMP phosphodiester-

ase (PDE) inhibition.  It may therefore be feasible to develop safer and more efficacious deriv-

atives of sulindac by designing-out COX inhibitory activity, while targeting certain cGMP PDE 

isozymes.  We recently discovered that the PDE10 isozyme is overexpressed in colon and lung 

tumors relative to normal tissues and essential for tumor cell growth. From an extensive medic-

inal chemistry effort, a chemically diverse library of sulindac derivatives was constructed and 

screened for tumor cell growth and PDE10 inhibitory activity.  Two drug development candi-

dates were identified that potently and selectively inhibit tumor cell growth; one with unique 

advantages for colon cancer, and the other with advantages for lung cancer.  Both compounds 

were orally bioavailable and showed strong antitumor activity in preclinical rodent models of 

colon and lung cancer without discernable toxicity. Their mechanism of action appears to in-

volve cyclic nucleotide elevation and activation of protein kinases to induce the phosphoryla-

tion and subsequent degradation of β-catenin to inhibit Wnt signaling of Tcf-transcriptional ac-

tivity, thereby suppressing the synthesis of proteins essential for driving the proliferation and 

survival of cancer cells in a highly selective manner.  
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 Development of Nanomaterials as Antibacterial Agents 

 

Antibiotic resistance is a major global health problem. Precious metals such as silver and gold 

possess antibacterial properties. Silver nanocomposites such as polymer coated silver nanopar-

ticles and silver coated carbon nanotubes have the potential to be developed as effective anti-

bacterials. These nanoparticles can also be modified by attaching novel molecules such a pro-

prietary peptides using unique methods. Functionalization tends to reduce toxicity while main-

taining or improving antibacterial activity. At ASU, the Center for Nanobiotechnology Re-

search is working on nanotechnology based approaches using innovative functionalized nano-

particles as antibacterial and antimicrobial agents.  The new nanomaterials have been charac-

terized by SEM, TEM and AFM. Their antibacterial effectiveness has been tested using stand-

ard microbiological assays, and their toxicity has been tested in cell culture. In this presenta-

tion, antibiotic resistance will be discussed and the results of various studies on silver CNT and 

polymer coated nanoparticles will be presented. The excellent antimicrobial potential of these 

nanoparticles make them exciting new materials for tissue regeneration and wound healing. 

14 



  

                                                                                                                              

 16 

Keynote Speaker II (Day 2) 

 
NanoBio Summit 2018 

  
       

     

 

 Vijaya Rangari, Ph.D. 
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 Sustainable Engineered Nanomaterials and their Applications  

 

Nanoparticles are widely used because of their unique tunable properties and applications in 

automotive, electronic, textile, energy, aerospace and biomedical fields. The development and 

applications of nanoparticles derived from natural sources such as plant or animal are gaining 

more attention due to the high cost and environmental hazards of the petroleum and mineral 

derived products. This presentation covers the range of nanotechnology applications in poly-

mer composite and biomedical fields. These include the synthesis and characterization of vari-

ous types of bio-nanomaterials obtained from renewable waste resources such as used eggshell, 

sea shells, used coffee grinds, packaging waste and rice husk etc. The application of nanoparti-

cles includes the drug delivery systems to control the release of drug in the body to protect the 

drug from enzymatic or chemical degradation, scaffold for bone regeneration, wound healing, 

biodegradable antimicrobial food packaging, automotive parts, carbon capturing and electronic 

devices.  
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 Eugenia Kharlampieva, Ph.D. 
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 Birmingham, AL, USA 

 

 

 

 
 

       

 Theranostic Microcapsules for Imaging and Ultrasound-Triggered Drug       

Delivery 

 

The ability to see drug carriers in their administered environment in real time and to release the 

drug in a controlled, minimally invasive manner are hallmarks of an advanced drug delivery sys-

tem.  This talk focuses on ultrasound-sensitive multilayer capsules as efficient contrast enhanced 

imaging agents. These capsules are composed of hydrogen-bonded polyphenol tannic acid and 

poly(N-vinylpyrrolidone) and capable of encapsulating and delivering the anticancer drug doxo-

rubicin in vitro and in vivo.  We will also discuss the capsule efficacy in modulating the redox 

state that can influence innate and adaptive immune responses for prolong circulation in the 

blood.  Owing to the active contrast, long circulation, customizable size, shape, composition, and 

precise delivery of high payload concentrations, these materials present a powerful and safe plat-

form for imaging-guided precision drug delivery. 
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 Photoelectrochemical Investigation of Semiconductor Surfaces and Interfaces 

for Clean Energy Harvesting and Conversion  

 

Solar energy is among the most eco-friendly, sustainable, and economical energy sources be-

cause it is abundantly available and holds the promise for addressing the future global energy 

challenge. The primary obstacle of using solar energy solution to meet this great challenge is 

how to develop an efficient and low-cost solar energy harvesting and conversion system. Our 

research at The University of Alabama primarily is focused on developing efficient electrode 

materials to help address global energy challenge. This presentation will primarily focus on 

high throughput screening and optimization of low-cost water-splitting photocatalysts and sur-

face cocatalysts for unassisted water splitting for hydrogen. NanoCOT electrode comprised of 

earth-abundant elements for oxygen evolution reaction (OER), surface plasmon enhanced n-

type photocatalysts, and MoS2 coated p-type semiconductor will be discussed for solar water 

splitting with enhanced stability and catalytic activity. The NanoCOT is prepared by facile car-

bon thermal transformation of a nanostructured Ti substrate or TiO2 NPs in an atmosphere of 

methane, hydrogen, and nitrogen. NanoCOT can be used as an active electrode material in an 

electrolyzer. MoS2 coating on top of Cu2O is achieved to improve its proton reduction perfor-

mance. Photoelectrochemical measurements demonstrate higher activity for < 50 nm thick 

MoS2/Cu2O photocathode fabricated at 450°C with a photocurrent of ~ 5 mA cm−2 at −0.2 V 

vs. RHE. Additionally, the MoS2 coating helps minimize the dark current of the Cu2O photo-

cathode. Co-doped n-type BiVO4 will be also presented in order to form unassisted water split-

ting configuration with an optimized p-type Cu2O photocathode.  
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 Douglas Martin, Ph.D. 
     Professor of Anatomy, Physiology and Pharmacology    
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     Auburn, AL, USA 
   

 

 

 

 

Gene Therapy as a Nanomedicine for Neurologic Disease 

 

Neurologic diseases are especially difficult to treat because access of therapeutics to the brain 

is restricted by the blood brain barrier. Promising nanomedicines using various strategies to 

bypass the blood brain barrier are under development, and human clinical trials are nearing ini-

tiation or underway for fatal and currently untreatable diseases. Such conditions include Tay-

Sachs disease, one of over 50 ‘storage diseases’ with a cumulative prevalence similar to cystic 

fibrosis or hemophilia. Gene therapy using engineered versions of naturally occurring viruses 

is among the most promising nanomedicines today, with the first gene therapy recently ap-

proved by the FDA for use in the United States. This presentation will focus on the last decade 

of preclinical gene therapy studies for Tay-Sachs and related diseases, which achieved a 5-fold 

increase in lifespan and dramatically improved quality of life in animal models. A single injec-

tion of gene therapy has corrected the underlying enzyme deficiency that causes Tay-Sachs 

disease, with expression at therapeutic levels for 8 years and counting. Solid proof-of-concept 

in preclinical studies has triggered preparation of an IND (investigational new drug) applica-

tion with the FDA for treatment of patients with Tay-Sachs and related diseases.  
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     Saber Hussain, Ph.D. 
     Professor, Department of Pharmacology/Toxicology  

 Boonshoft School of Medicine Wright State University 

 ATS Fellow, AFRL Fellow Senior Scientist- Nanobi

 otechnology Group Molecular Bioeffects Branch,      

 Bioeffects Division Airman Systems Directorate      

 Dayton, OH, USA  

 

 

 

Application of Cutting Edge Technologies to understand Biomolecular Interaction 

of Engineered Nanomaterials: Safety & Challenges 

 

The gap in the fundamental knowledge of the interactions between engineered nanomaterials 

(ENMs) and biology impairs our ability to intelligently design new nanomaterials that are safe for 

human health, while preserving the effectiveness and original design purpose of the ENMs. There-

fore, advanced evaluations of ENMs interface with biology remains a critical need and those evalu-

ations will support the development of next-generation materials while assessing risk susceptibility. 

Implementing biological molecular techniques early in the developmental process of ENMs, and ad-

justing formulations based on the assessed biological impact of the ENMs, maximizes ENMs per-

formance and defines the safety parameters of the material. To that end, we have applied CRISPR/

Cas9 gene editing systems, a powerful new molecular tool, to revolutionize our understanding of the 

nano-bio interactions with ENMs. Our lab has utilized a CRISPR/Cas9 system to "knockout" genes 

in a cellular model that are responsible for a protein that contributes to endocytosis (Dynamin-2). 

Our results demonstrate that Dynamin-2 plays a functional role in ENMs-induced cellular toxicity. 

Our knockout cell lines demonstrated significantly less ENMs-induced apoptosis with a correspond-

ing increase in viability. Our lab is also evaluating the role that substrate modulus, substrate stiff-

ness, and dynamic tension have on cellular growth and subsequent interactions with ENMs. The fol-

lowing presentation will address the dynamic applications of cutting edge technologies to further 

define the fundamental knowledge about the interface between biology and ENMs. 
 

19 



  

                                                                                                                              

 21 

Plenary Speaker - Talk III  
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 Sooryanarayana Varambally, Ph.D. 
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 Director Translational Oncologic Pathology Research 

 University of Alabama at Birmingham                    

 Birmingham, AL, USA  

 

 

 

A System Biology Approach to Identify Therapeutic Targets in Cancer  

 

Cancer is one of the leading causes of death in both men and women. Multiple genetic and epigenet-

ic alterations characterize tumor initiation and progression. Advances in high throughput technolo-

gies like gene expression profiling, next generation genomic and transcriptomic sequencing, prote-

omics and metabolomics enabled detailed molecular characterization of various tumors. The inte-

gration and analyses of these high throughput data along with functional evaluation of genomic ab-

errations unraveled many novel molecular events, pathways and network alterations in tumors. Us-

ing the system biology approach, we have investigated prostate and breast cancers and identified 

multiple therapeutic targets in these cancer.  One of these targets is a epigenetic modifier and his-

tone methyltransferase EZH2, is a member of polycomb repressive complex 2 (PRC2) and is com-

monly involved in transcriptional repression. EZH2 is the enzymatic catalytic subunit of the PRC2 

complex that can alter gene expression by trimethylating lysine 27 on histone 3 (H3K27). EZH2 is 

commonly overexpressed in multiple cancers is critical for cancer cell growth and invasion and tu-

mor growth. EZH2 functions by repressing the expression of multiple tumor suppressors and mi-

croRNAs. Several microRNAs including microRNA-101 are known to regulate EZH2 expression in 

cancer. Thus, EZH2, being and overexpressed enzyme, serves as an effective therapeutic target for 

cancers.  
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Contributed Talks 

 

Polymeric Nanomedicine for Cancer Treatment  
 

Feng Li, Ph.D. 
Professor, Auburn University  
 

 

 

Chemo-resistance is a significant challenge in clinical cancer therapy. Although chemotherapy has been successfully used to treat 

various cancers, many patients develop resistance to chemotherapy. Due to the lack of effective clinical interventions, patients 

with resistant cancers have a poor prognosis. Thus, there is an urgent need for effective therapies to treat resistant cancers. The 

ultimate goal of our research is to develop safe and effective nanomedicines to treat resistant cancers. To achieve this goal, we 

need not only effective therapeutic agents but also better delivery systems. Cancers develop chemo-resistance via multiple mecha-

nisms including over-expression of MDR transporters, defective cell apoptosis, and the presence of cancer stem cells (CSCs). 

Based on the knowledge of these mechanism, we could develop therapeutic strategies including using combination therapy, devel-

oping new anticancer drugs, and repurposing of “old” approved drugs. Delivery of anticancer agents remains as a challenge for 

cancer therapy. Polymeric micelle is a promising nanocarrier to address the delivery challenges in cancer therapy. It has several 

advantages such as simple preparation method, tumor-targeted drug delivery, and good biocompatibility. Different strategies are 

used in our research to improve the performance of polymeric micelle and enhance anticancer efficacy.  

NanoBio Summit 2018 

Developmental and Reproductive Effects of Iron Oxide Nanoparticles in  

Arabidopsis thaliana 
 

Katrina M. Ramonell, Ph.D. 
Professor, Department of Biological Sciences, University of Alabama 

Fibro-Porous Scaffolds For Biointegration: Nano to Micro Scale  
 

Vinoy Thomas, Ph.D. 
Assistant Professor, Department of Materials Science & engineering, Center for Nanoscale materials &            

Biointegration (CNMB), University of Alabama at Birmingham 
 

 

The necessity for material advancements in tissue engineering and regenerative medicine has grown exponentially since the birth 

of the field. Among scaffold fabrication techniques used in biomedical applications, electrospinning and additive manufacturing 

(AM) have received growing interest, processes used to create nano- and microfibers, respectively. Nanofibrous materials are ad-

vantageous due to their strength-to-weight ratios, ease of fabrication, and, possibly most importantly, their striking similarity to the 

natural extracellular matrix (ECM), while AM is capable of producing scaffolds with highly controllable geometries. Further sali-

ency to the ECM can be attained by incorporation of hydrogels which have seen a recent gain in attention due to their high water 

content and elasticity. Although seemingly ideal materials, hydrogels are plagued by a lack of mechanical strength and rigidity due 

to the high water content which can act as a plasticizer. Efforts have been made to remedy this material limitation through many 

avenues including self-reinforcement via crosslinking, nano-particulates dispersion, and fibrous-phase addition. In this presenta-

tion, a particular attention will be given to fibro-porous scaffolds and fiber-reinforcement methods as this technique serves to en-

hance both the mechanical and cellular response of hydrogels and scaffolds ranging from nano-spinning to micro-fiber wet-lay 

process.  

Increasing use of iron oxide nanoparticles in medicine and environmental remediation has led to concerns regarding exposure of 

these nanoparticles to the public. However, limited studies are available to evaluate their effects on the environment, in particular 

on plants and food crops. We investigated the effects of positive (PC) and negative (NC) charged iron oxide (Fe2O3) nanoparti-

cles (IONPs) on the physiology and reproductive capacity of Arabidopsis thaliana at concentrations of 3 and 25 mg/L. The 3 mg/L 

treated plants did not show evident effects on seeding and root length. However, the 25 mg/L treatment resulted in reduced seed-

ling (positive-20% and negative-3.6%) and root (positive-48% and negative-negligible) length. Interestingly, treatment with poly-

ethylenimine (PEI; IONP-PC coating) also resulted in reduced root length (39%) but no change was observed with polyacrylic 

acid (PAA; IONP-NC coating) treatment alone. However, treatment with IONPs at 3 mg/L did lead to an almost 5% increase in 

aborted pollen, a 2%–6% reduction in pollen viability and up to an 11% reduction in seed yield depending on the number of treat-

ments. Interestingly, the treated plants did not show any observable phenotypic changes in overall size or general plant structure, 

indicating that environmental nanoparticle contamination could go dangerously unnoticed. 
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Contributed Talks 

 

Engineering alginate bioink for 3D-printing 
 

Sameer Joshi, Ph.D. 
Postdoctoral Researcher, Center for NanoBiotechnology Research, Alabama State University  
 

 

 

 

Gels or hydrogels are described as the matrix of cross-linked polymers. Hydrogels are naturally a part of the body in the form of 

collagen, gelatin, mucous, tear films, cartilage, vitreous humor, cornea, and tendon. The high water content of the hydrogel scaf-

fold mimics the properties of the soft tissue such as porosity, which helps in the diffusion of nutrients. Alginate is a component of 

the extracellular matrix (ECM) in the form of polysaccharide, and it is one of the biomaterials used in the preparation of hydrogel 

scaffolds. To protect cells, the alginate based matrix for immobilization of the cells was first described in 1990, and since then, 

numerous experiments have been attempted using alginate based scaffold for cell shielding and tissue engineering.  In this re-

search, alginate has been used as core material to 3D-print the tissue engineering scaffolds. The concentration of alginate ranging 

from 1 % w/v to 16 % w/v was used to prepare the scaffolds. Amalgamation of alginate with other components such as gelatin, 

polycaprolactone (PCL), clay and collagen was also considered. All 3D-printed scaffolds were tested for the structural difference 

as well as efficacy to culture cells on the 3D-platform. Printing the most stable hydrogel structure that has alginate as core and 

providing better cell attachment as well as cell growth is the primary aim of this research.  

 NanoBio Summit 2018 

Role of ceramide based nano-liposomes for cancer drug targeting  
 

Babu Ramapuram, Ph.D. 
Jay Babu Ramapuram PhD, Professor, Department of Drug Discovery and Development, Auburn University  

High fidelity hyperspectral measurements of FRET signals in single cells  
 

Thomas Rich, Ph.D. 
Professor, University of South Alabama  

 

 

Cyclic AMP (cAMP) is a ubiquitous second messenger known to differentially regulate many cellular functions. In the last 20 

years a variety of single cell cAMP sensors have been developed. The most widely used cAMP sensors utilize Fӧrster resonance 

energy transfer (FRET) to detect changes in cAMP concentration. These FRET-based probes are comprised of a cAMP binding 

domain sandwiched between donor and acceptor fluorophores. Binding of cAMP triggers a conformational change which in turn 

alters FRET. These probes have the potential to revolutionize our understanding of cAMP signaling systems. Unfortunately, inves-

tigators have not been able to take advantage of the potential of these sensors due to the low signal-to-noise ratio inherent to FRET

-based measurements. We previously reported that hyperspectral imaging improves signal-to-noise ratios of FRET measurements. 

Here we report the use of excitation scan-based hyperspectral imaging for FRET/fluorescence measurements and demonstrate that 

excitation scan-based measurements are markedly faster and have higher signal-to-noise ratios than emission scan-based or stand-

ard filter-based measurements. We validate measurement of FRET efficiency based upon excitation scan measurements. Our re-

sults demonstrate the advantages of excitation scan-based technologies for the study of GPCR-mediated signaling systems.  

Ceramides are biomolecules composed of a sphingoid base attached to a fatty acid via an amide bond. These lipids serve both a 

structural role in membranes and an intracellular signaling role within a cell. Ceramides target discrete kinases and signaling path-

ways linked to proliferation and/or survival. Due to their potent regulation of cell growth, differentiation, and death, ceramide has 

been identified as a putative therapeutic agent in cancer. Ceramide targets the PI3K/Akt pathway through dephosphorylation of 

Akt, leading to increased cytotoxicity and cell apoptosis. These can be used in combination with other chemotherapeutic agents in 

a suitable delivery system for enhanced anti-cancer effects. An obstacle with the use of ceramides are their hydrophobicity, which 

can be overcome by packaging it into a nano-liposomal formulation for systemic delivery.  Hydrophilic drugs can be entrapped in 

the aqueous compartment, while the lipid bilayer can be utilized to incorporate hydrophobic drugs.  Associating a drug with lipo-

some markedly changes its pharmacokinetic properties and lowers systemic toxicity; furthermore, the drug is prevented form ear-

ly degradation and/or inactivation in circulation. This presentation discusses the role of ceramides in the formulation of liposomes 

for the delivery of model anti-cancer drugs such as doxorubicin and daunorubicin. The synergistic function of ceramide based 

liposomal formulations in melanoma, breast and prostate cancers will be discussed.   
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