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Dear Colleagues!!
 
It is my pleasure to invite you all to the "Global Summit on Toxicology and Applied Pharmacology 
(TOXI2021)" is going to be held during November 11-13, 2021 at Marseille, France.
 
I am honoured to be Conference Chair and Plenary Speaker of TOXI2021 at Marseille, France 
on November 11-13, 2021. This promises to be an exciting mix of presentations relating to 
both toxicology and drug discovery. Topics will range from environmental toxicology from 
Robert Letcher to drug discovery where Jacobson Kenneth will discuss the challenges of 
GPCR structures for rational design. I will be surprisingly a little more mainstream, focusing 
on structure-guided design to gain selectivity. But we will also hear about exciting new 
areas such as the use of poisonous mushrooms as pharmacological agents from Zeliha 
Selamoglu. This conference will discuss conventional drug discovery and the opportunities 
for more adventurous solutions to new medicines! A toxic mixture! You are all welcome to 
join and contribute!!!

 
We sincerely hope that TOXI2021 serves as an international platform for meeting researchers 
from around the world, widen professional contact and create new opportunities, including 
establishing new collaborations.
 
Looking forward to welcoming you in Marseille, France.

Sincerely,
Prof. Tom L Blundell
University of Cambridge, UK
Conference Chair
TOXI2021
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Talk Page No
A. C. Matin (Stanford University, USA)                                                                                                                  
Title: A Side-Effect Free Chemotherapy for Treating Cancer by Directed Gene 
Delivery and a Prodrug

I 22

Aifeng Li (Ocean University of China, China)                                                                                                                  
Title: New Findings Supporting the Possible links between Environmental 
BMAA and Neurodegenerative Diseases in China

P 43

Alan H. Hall (University of Colorado-Denver, USA)                                                                         
Title: Active Eye/Skin Decontamination with an Amphoteric, Hypertonic, and 
Chelating Flushing Fluid (Diphoterine® Solution):  Update

I 18

Ana Lucić Vrdoljak (Institute for Medical 
Research and Occupational Health, Croatia)                                                                                                                                       
Title: Assessment of Cytotoxic, Genotoxic and Oxidative Stress-Related 
Effects Induced by Lysergic Acid Diethylamide (LSD) and Phencyclidine (PCP) 
in the Human Neuroblastoma Cell Line SH-SY5Y

Poster 33

Byron C. Jones  (University of Tennessee, USA)
Title: Toxicogenetics: Pursuing Host-based Individual Differences in 
Susceptibility to Toxicants

K 12

Celine Tiffon  (Consultant at Indegene and Medical Writer, France)                                                                          
Title: Environmental Epigenetics and Perinatal Chemical Exposure on 
Salivary Gland Morphology and Function: Defining Parallels with Pancreatic 
Carcinogenesis

I 20

Cesare Montecucco (University of Padova, Italy)                                                                            
Title: Super-Potent Human Monoclonal Antibodies are Effective for Prophylaxis 
and Therapy of Tetanus in Mice

P 50

Davide Staedler (University of Lausanne, Switzerland)                                                                          
Title: Children’s Exposure to Emerging Bisphenols other than Bisphenol A: It's 
Time for more Biomonitoring Studies

I 47

Elisabeth Sauer-Eriksson (Umea University, Sweden)                                                                                                   
Title: Disarming Listeria Monocytogenes by Targeting the Virulence Regulatory 
Protein PrfA

I 53

Ewan Birney (Deputy Director General of EMBL, UK)                                                                                                                      
Title: Big Data in Biology: What the Pandemic has Taught us P 55

Fiorella Lucarini (University of Lausanne, Switzerland)                                                       
Title: Phthalate Metabolites in Infants and Toddlers Urine Expressed from 
Disposable Diapers

Poster 28
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Francesco Corrias (University of Cagliari, Italy)                                                                                     
Title: Heavy Metal and Metalloid Accumulation in Wild Brown Trout (Salmo 
trutta L., 1758 complex, Osteichthyes: Salmonidae) from a Mountain Stream in 
Sardinia  by ICPOES

I 52

Franck Molina (Director of Research at CNRS, France)                                                    
Title: Biomachine Engineering for Next Generation Medical Diagnosis or 
Screening Systems

I 21

Huixiao Hong (National Center for Toxicological Research, USA)                                                                                                                
Title: Machine Learning and Deep Learning in Predictive Toxicology P 59
Humberto Inaqui Valdez Peralta
(Universidad Autónoma Metropolitana, Mexico)                                                                                                                                          
Title: Indicators of Environmental Vulnerability in the Sea Anemone 
Bunodosoma cavernatum (Cnidaria: Anthozoa: Actinaria) 

Poster 29

Humberto Inaqui Valdez Peralta
(Universidad Autónoma Metropolitana, Mexico)                                                                                                                                          
Title: Proposal of Morphological and Tissue Patterns to Assess Vulnerability 
in the Sea Anemone Bunodosomacavernatum (Bosc, 1802) from Tecolutla, 
Veracruz

Poster 35

Izabela Kozlowska  (Scientist Toxicology, Affimed, Germany)                                                                                                                                         
Title: Safety of AFM24, A Novel, Highly Potent, Tetravalent Bispecific CD16A/
EGFR-Targeting Innate Cell Engager (ICE®) in Cynomolgus Monkeys in a 28-
day Toxicity Study

Poster 31

Jacobson A. Kenneth (National Institutes of Health, USA)                                                         
Title: Purinergic Signaling: Impact of GPCR Structures on Rational Drug 
Design

P 57

Jean-Pierre Changeux (University of California San Diego, USA)                                                                                                     
Title: A New Trend in Neuropharmacology: From The Concept of Allosteric 
Interaction to the Design of Brain Allosteric Modulators

P 8

Jurgen Gailer (University of Calgary, Canada)                                                                                                                                          
Title: Organ Damage by Dietary Exposure to Toxic Metal Species is Critically 
Determined by the Bloodstream

K 61

Kari Nadeau (Stanford University, USA)                                                                                                     
Title: Toxicological Metals and the Developing Human Immune System P 56
Martin Stone (Monash University, Australia)                                                                                   
Title: Tick Evasins as Chemokine-targeted Anti-inflammatory Agents K 41
Masood A. Shammas (Harvard Cancer Institute, USA)                                                                                                                        
Title: Inhibition of the Mechanisms Contributing to Spontaneous DNA Damage, 
Chemotherapy-Induced Genomic Toxicity and Genomic Instability, can make 
Cancer Cells Static

K 60

Naranjan S. Dhalla (University of Manitoba, Canada)                                                                                                 
Title: Evidence for the Role of Oxidation Products in Catecholamine-Induced 
Cardiovascular Toxicity

P 10
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Norhaizan Mohd Esa (Putra University, Malaysia)                                                                      
Title: Induction of Apoptosis by Camellia sinensis Polyphenol Extracted Under 
Optimized Extraction Condition on Human Retinoblastoma Cancer Cells 
(WERI-Rb-1)

I 45

Nuria Campillo  (Senior Scientist at the CIB Margarita Salas, Spain)                                                                                             
Title: Artificial Intelligence Case Studies in Drug Development I 25
Ramzi Kechaou  (Habib Thameur Hospital, Tunisia)                                                                                                
Title: Contribution to the Study of Toxic Fungi of Tunisian Fungal Flora I 17
Raphael Mechoulam (Hebrew University, Israel)                                                                                                 
Title: Cannabinoid Research - a Look Back and Ahead P 49
Rosalinda Sorrentino (University of Salerno, Italy)                                                                                                
Title: Involvement of the Inflammasome at the Cross-Talk between Smoking-
Induced COPD and Lung Adenocarcinoma

K 51

Saadia Kerdine-Romer (University of Paris-Saclay, France)                                                                                                                                          
Title: Cutaneous Innate Immunity Activation in Response to Xenobiotics: How 
Contact Allergens do they manage this Activation?

K 13

Sanjay Awasthi (Texas Tech University Health Sciences Center, USA)                                                                                                                                             
Title: Role of omega-6 fatty Acid Metabolites in Her2-Mediated Breast 
Carcinogenesis

K 62

Sean Hall (CEO, Medlab Clinical LTD, Australia)                                                                                                                                       
Title: Re-inventing Pain Therapeutics K 39
Timothy B. Erickson (Harvard Medical School, USA)                                                                                                                                             
Title: Toxicological Implications of Climate Change & Dynamic Weather 
Extremes

I 15

Tom L Blundell (University of Cambridge, UK)                                                                                                                                              
Title: Structural and Computational Biology, AI/ML and Drug Discovery: 
Learning from Cancer to Target Mycobacterium Infections and Covid-19

P 38

Vincenzo De Filippis (University of Padova, Italy)                                                                                                                                           
Title: The Role of Bacterial Proteases in Thrombotic Diseases I 23
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Jean-Pierre Changeux 
 
Institut Pasteur and College de France Paris 750006

A New Trend in Neuropharmacology: From the 
Concept of Allosteric Interaction to the Design of Brain 
Allosteric Modulators
Abstract
Classically, the field of drug therapy relied upon “the relationship between isosterism& competitive 
phenomena” (1). The new strategy proposed for drug design in neuropharmacology is based upon 
the concept of allosteric interaction (2) initially proposed to account for the inhibitory feedback 
mechanism mediated by bacterial regulatory enzymes. In contrast with the classical mechanism of 
competitive, steric, interaction between ligands for a common site, allosteric interactions take place 
between topographically distinct sites and are mediated by a discrete & reversible conformational 
change of the protein (2). 
 
The concept was soon extended to membrane receptors for neurotransmitters (3) and shown to 
apply to the signal transduction process which, in the case of the nicotinic receptor for acetylcholine 
(nAChR), links the ACh binding site to the ion channel (4). Pharmacological effectors, referred 
to as allosteric modulators, such as Ca++ ions or ivermectin, were discovered that enhance the 
transduction process when they bind to sites distinct from the orthostericACh site and the ion channel 
(4,5).  The recent X-ray structures, at atomic resolution (5,6), of the resting & active conformations 
of prokaryotic homologs of the nAChR and eukaryotic receptors including the nAChR itself, in 
combination with atomistic molecular dynamics simulations (5) reveal several distinct quaternary 
transitions in the transduction process with tertiary changes which profoundly modify the boundaries 
between subunits. These interfaces host orthosteric and allosteric modulatory sites which structural 
organization changes in the course of the transition. The model emerging from these studies has 
lead to the conception and development of several new pharmacological agents (7). 
 
Such allosteric transitions mediate the modulation of brain circuits involved for instance in the dual 
action of nicotine both as a drug of abuse and as a cognitive enhancer. Alterations in the modulation 
of brain functions by neurotransmitter receptors may result in severe neuro-psychiatric pathologies 
including Schizophrenia (8) or Alzheimer diseases. Looking for chemical therapies against Autism, 
a strategy was  further elaborated on the basis of brain genes expression data, using the concept 
of coherent-gene groups controlled by transcription factors (TFs), which resulted in the design of 
allosteric modulators targeted toward specific TFs expressed at critical periods of brain development 
(9). By capitalizing on the constantly developing structural information at high resolution, the aim 
is the design of orthosteric and allosteric modulators for ligand gated ion channels which are not 
only selective but also specific to their site on one conformation of the receptor over the others. The 
strategy has been termed state-based pharmacology which should lead to the rational design of 
pharmacological agents with a characteristic physiological action such as activators vs inhibitors vs 
desensitizers (10). Some of them might be relevant to COVID-19 (11). These developments pave 
the way to a new orientation of neuropharmacology.

 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCIQFjAA&url=http%3A%2F%2Fwww.webmd.com%2Fbrain%2Fautism%2Fautism-spectrum-disorders&ei=DszvVMLvJJbSoASMrYDwDw&usg=AFQjCNFRMxnnj53Ja50aFyhAKA1sFS4Q_A&bvm=bv.87269000,d.cGU
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Keywords
Allosteric interaction, brain modulation, nicotinic receptors
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Naranjan S. Dhalla 
Institute of Cardiovascular Sciences, St. Boniface General Hospital Research Centre, and Department 
of Physiology, Faculty of Medicine, University of Manitoba, Winnipeg, Canada R2H 2A6

Evidence for the Role of Oxidation Products in 
Catecholamine-induced Cardiovascular Toxicity
 
Abstract
Over activation of the sympathetic nervous system in patients with heart failure is associated with 
elevated levels of circulating catecholamines, which are considered to result in lethal ventricular 
arrhythmias and subsequent sudden cardiac death.  Since catecholamines generate oxyradicals 
upon their oxidation to a highly reactive compound aminochrome, it is likely that the cardiotoxic effects 
of catecholamines are mediated through their oxidation products. Experimental evidence from our 
laboratory has revealed a marked increase in plasma adrenochrome level in heart failure; patients 
with higher than mean value for adrenochrome showed greater mortality. The oxidation products 
of catecholamines were also demonstrated to produce subcellular alterations, intracellular Ca2+-
overload, coronary spasm, myocardial cell damage, depletion of high energy stores and ventricular 
arrhythmias.  Furthermore, catecholamine-induced arrhythmias and ventricular fibrillation were 
associated with elevated levels of plasma adrenochrome; however, these changes were markedly 
attenuated by treatment of animals with different antioxidants. The results suggest that oxidation of 
catecholamines under stressful conditions may play a critical role in the genesis of fatal ventricular 
arrhythmias. Accordingly, antioxidant therapy in heart failure may be helpful in preventing sudden 
cardiac death.
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Byron C. Jones, Ph.D 

Department of Genetics, Genomics, and Informatics
University of Tennessee Health Science Center
Memphis, Tennessee

Toxicogenetics: Pursuing Host-Based Individual 
Differences in Susceptibility to Toxicants
 
Abstract
The targets of toxicological insults are multiple, diverse and unpredictable. Nevertheless, toxicological 
sciences tend to focus on individual agents and their presumed targets and ignore the contributions 
from individual differences in effects.  Model organisms tend to consist of one species and either 
one genotype or outbred subjects.  We propose that genetic differences underlie many, if not most 
unexpected outcomes and that the basic science of toxicology can be improved through the use 
of genetic reference populations of organisms and from a systems biology approach. Our work 
has been centered on the neurotoxicological effects of MPTP, organophosphorous compounds 
and paraquat. Our model organism is the panel of recombinant inbred mouse strains, viz., the 
BXD family that captures 6 million genetic variants and for which more than 6,000 phenotypes and 
gene expression data for multiple tissues are recorded on www.GeneNetwork.org. Accordingly, we 
have identified several candidate genes that underlie individual differences in response to several 
toxicants.  Many of these candidate genes also point to biochemical pathways that are involved in 
mechanisms of toxicant action.

http://www.GeneNetwork.org
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Prof. Saadia Kerdine-Römer
Faculté de Pharmcie, Université Paris-Saclay
France 

Cutaneous Innate Immunity Activation in Response to 
Xenobiotics: How Contact Allergens do they Manage 
this Activation?
Abstract
The skin provides a first line of defense against microbial pathogens, physical and chemical insults. 
It displays a protective function but may induce or inhibit the quality of immune response. Immune 
function of the skin is crucial since its dysfunction is implicated in a variety of inflammatory skin 
disorders, including allergic contact dermatitis, atopic dermatitis. The cutaneous innate immune 
system, localized in epidermis and dermis, consists of keratinocytes, dendritic cells, macrophages 
and mast cells. Many other cells can be mobilized such as neutrophils, inflammatory dendritic 
cells. Epithelial and resident innate immune cells in the skin express PRR such as TLRs, NLRs. 
It has been shown that xenobiotics such as chemical allergens control directly or indirectly PRR’s 
activation contributing to the development of cutaneous inflammation as well as immune tolerance 
of the skin. They cause sterile inflammation by activating mechanisms of innate immune system. 
The mechanistic insights into innate immune system activation by contact allergens demonstrate 
the role of DAMPs and other endogenous danger signals in the activation of TLR2 and TLR4 and of 
the NLRP3 inflammasome in allergic contact dermatitis.

Moreover, Nrf2 as received attention, due to its critical role in the regulation of defensive machinery. 
In fact, Nrf2 activation induces innate immune response to suppress or eliminate bacterial and viral 
pathogens. In response to chemical sensitizers Nrf2 is induced in the skin and controls inflammation 
via innate immune response.

Therefore, xenobiotics mimic viral or bacterial antigens and their chemical reactivity participates in 
the activation of the Nrf2 pathway by also playing a role in innate immunity.

All together, innate immunity is induced by xenobiotics similarly to viral or bacterial antigens. Using 
common signaling pathways, xenobiotics activate and orchestrate the response via numerous innate 
immunity cells, resulting in adverse reactions.
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Dr. Timothy B. Erickson, MD, FACEP, FACMT* 

Mass General Brigham, Harvard Medical School, Harvard Humanitarian Initiative 
Boston, MA, USA <terickson@bwh.harvard.edu>

 

Toxicological Implications of Climate Change 
&Dynamic Weather Extremes
Abstract
Climate change and dynamic weather extremes can have profound toxicological implications on 
the world’s most vulnerable populations. This oral presentation will describe implications of climate 
change and weather extremes on human health focusing on environmental and toxicological 
principles. Environmental toxins that are exacerbated by climate extremes includeairborne pollutants 
and particulate matter which may induce cardiopulmonary diseases. Heat waves and droughts result 
infood contaminationand toxicities from aflatoxins, mycotoxins, nitrates and hydrogen cyanide. 
Contaminated drinking water may cause chronic heavy metal poisoning (such as lead, arsenic and 
mercury). Hydrometeorological events and flash floods with stagnant waters increase encounters 
with natural toxins and venomous creatures. Life-threatening carbon monoxide poisoning arises 
from make-shift heating and energy sources in cold environments and disaster settings. Finally, 
climate-induced conflicts and wars cause population displacement and mass migrations. These 
displaced individuals are more susceptible to mental health disorders, substance use, and exposure 
to drug trafficking. These toxicological entities will likely increase among vulnerable populations as 
global weather extremes continue.

Keywords
climate change, weather extremes, environmental toxins, hydro meteorological events
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and Harvard Humanitarian Initiative (HHI). His areas of academic expertise include environmental 
toxicology, crisis in climate change, wastewater epidemiology, CBRN training, and acute injuries in 
global conflict settings.
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Ramzi Kechaou1

 
Ramzi Kechaou 1, Abderrezak Hedhili 2, Sonia Mzoughi2
1 Military Hospital, Tunis, Tunisia.
2 Urgent medical assistance and resuscitation center, Tunis, Tunisia.

Contribution to the Study of Toxic Fungi of Tunisian 
Fungal Flora
Abstract
Introduction: The purpose of this research is to update our knowledge of the fungal flora of Tunisia.
 
Approach: The study was essentially an onsite survey of 20 regions of Tunisia, affecting more than 
300 specimens of mushrooms which were identified based on their macroscopic characteristics. 
 
Results: The results prove the existence of a very diverse fungal flora, especially in the northern 
regions.49 toxic mushrooms were identified and studied based on the biotope where they were 
found.
 
Discussion: This study demonstrates that the regions of Jendouba and Bizerta have the biggest 
concentration of mushrooms. The identified species are either saprophytic, mycorrhizal or parasitic 
that can represent a threat to the surrounding vegetation. Finally, the identified mushrooms such 
as Lepiota helveola, Amanita proxima ,Sarcophaera coronaria etc ,are responsible for different 
sundromes: phalloides, proxima, gyromitric, gastro intestinal irritant, muscarinic, pantherinic and 
psilocybin. 
 
Conclusion: This research ought to be continued through the study of species toxicity in laboratories 
and complete the mapping of poisonous mushrooms in Tunisia.
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Active Eye/Skin Decontamination with an 
Amphoteric, Hypertonic, and Chelating Flushing Fluid 
(Diphoterine® Solution):  Update
Abstract
Historically, chemical eye/skin injuries appeared with the advent of the industrial era.  Decontamination 
of chemically-exposed eyes and skin with potable water because it was easily available, was 
widely advocated during most of the 19th and 20th Centuries.  Concerns about heat release when 
neutralizing the tissue pH following acid and alkali splashes – and as a consequence – increasing 
severity of tissue injuries (adding a thermal injury to a chemical injury) has lead to widespread 
recommendations for potable water decontamination, although its efficacy was limited, but perhaps 
amenable to improvement.  Chemical eye/skin injuries have long been a concern, beginning with a 
growing awareness from usage of chemical warfare agents during WWI.  Buffered solutions were 
developed as countermeasures but their efficacy and potential toxicity were not satisfactory.  There 
was thus an opportunity to develop a solution being both efficacious in preventing or ameliorating 
chemical eye/skin injuries ad innocuous and non-toxic.

The major effect of rinsing such splashes with any flushing fluid is mechanical removal of the 
splashed chemical from the surface of the eye and/or skin.  To augment this passive mechanism, 
Diphoterine® solution was created to add other physical properties such as hypertonicity (to limit 
chemical penetration into eye/skin tissues) and also six active binding sites for nearly all chemical 
substances combined with a lack of toxic effects.  Diphoterine® is non-toxic, non-sensitizing, not 
genotoxic, not ecotoxic, not absorbed through either intact of damaged tissues, and is phosphate-
free.  Where Diphoterine® solution is available and utilized within the first minute following chemical 
exposure, chemical splash injury is either prevented or the injury severity is ameliorated. 
 
Corneal and ocular chemical exposure in experimental animals and ex vivo have shown the superior 
efficacy of Diphoterine® solution rinsing as compared to alternative buffered eyewash solutions.  
In rat studies of concentrated hydrochloric acid (HCl) dermal exposure, Diphoterine® solution was 
more efficacious than normal saline as flushing fluids; biological markers of pain and inflammation 
were significantly reduced.  Delayed utilization in pre-hospital or emergency department care has 
shown that Diphoterine® solution has arrested the chemical injury process (es), preventing ongoing 
chemical injury and extracted a certain amount of chemical substances not yet bound to tissue 
components.  Further indicated chemical injury treatment can then be conducted under more optimal 
conditions.  

When corneal or skin pH is returned to the physiologically tolerable range (pH=5.5-9.0), pain is 
decreased, re-epithelization time is ameliorated, and the risk of sequelae is lessened.  This presentation 
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conveys a better understanding of how Diphoterine® solution acts against irritant and corrosive 
chemicals and reviews the clinical results based on time of contact and the corresponding benefits 
that can be expected following the manufacturer’s recommended procedures for decontamination 
of eye/skin chemical splashes.



November 11-12, 2021 | Marseille, France

TOXI2021

Page- 20

Global Summit on Toxicology and Applied Pharmacology

Céline Tiffon
Consultant at Indegene and Medical Writer, France

Environmental Epigenetics and Perinatal Chemical 
Exposure on Salivary Gland Morphology and Function: 
Defining Parallels with Pancreatic Carcinogenesis
Abstract
Humans and wildlife are exposed daily and at low doses to toxic chemicals, such as pesticides 
or endocrinedisruptors.These substances are part of the environmental factors and induce their 
deleterious effects through epigenetics.Chronic environmental exposures are thought to be partly 
responsible for the increased rates of all cancers, not only for those directly exposed, but also for 
the fetus. There is now evidence that toxic exposures induce epigenetic alterations not only in 
people directly exposed, but also in fetuses and even across generations when target cells are 
male or female gametes and epigenetic marks are inherited. Effects can occur later in life including 
alterations in tissue morphogenesis, metabolism, gene expression, and organ dysfunction, leading 
to disease. As a specific example, the salivary gland for which studies have reported on the effects 
of genistein and vinclozolin, alone or in combination, on the morphogenesis and mRNA expression 
of endocrine growth factors and taste-related proteins in immature and mature male and female 
rats after gestational and lactational exposure.Furthermore, the pancreas and salivary glands share 
histological and functional similarities, and the salivary glands have demonstrated a role in oral and 
systemic health. This presentation discusses the evidence from the literature that toxic substances 
have harmful effects on tissue morphology and gene expression associated with epigenetic 
changes and transmission. It also focuses on the similarities and differences between the pancreas 
and salivary glands and how these can inform our understanding of pancreatic carcinogenesis. In 
particular, chemical exposure, which alters salivary gland gene transcription and morphogenesis, 
may not only directly impact salivary gland regulation but also impair pancreatic function via the 
systemic secretion of growth hormones. Possible mechanisms include altering salivary or pancreatic 
morphology and organ function. The development of diabetes, obesity, and consequently pancreatic 
cancer is proposed, as both are risk factors for pancreatic cancer and there is a link between chemical 
exposure and metabolic disorders.

Keywords
Toxic exposure; endocrine disruptors; epigenetics; intergenerational; cancer; pancreas; salivary 
gland; alterations; organ dysfunction
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Biomachine Engineering for Next Generation Medical 
Diagnosis or Screening Systems  
 
Abstract
Precision and personalized medicine require new clinical practices such as home monitoring,  
self-testing, Point of care, etc. For instance during  COVID-19 crisis we early developed and 
industrialized a rapid saliva  RT-LAMP connected assay for ambulatory use. Next to this, synthetic 
biology approaches provide new ways to assay and monitor human physiopathology. This emerging 
field applies engineering principles to design and build artificial biological systems clinically 
compliant but low cost, easy to use at large scale and out of the laboratory. We developed routes to 
design versatile, programmable and robust biomachines as fully biological screening or diagnostic 
devices. This methodology require tight relationships between clinics, engineering, modeling and 
biotechnologies in order to address the complexity and the stochasticity of human biology. We will 
show technical issues about bactosensor design : reprogramming a bacteria to perform multiplexed 
biomarkers detection, decision algorithm and readout process. Next to this, we will demonstrate that 
it is possible to design ab initio artificial none living biomachine to perform complex functions with a 
better control.

Reference 
A. Courbet, E. Renard and F. Molina
Engineering next-generation diagnostics through synthetic biology EMBO Mol. Med. 2016

A Courbet, D Endy, E Renard, F Molina and J Bonnet
Detection of pathological biomarkers in Human clinical samples via amplifying genetic switches 
and logic gates. Science Translational Medicine 2015

A Courbet, P Amar, F Fages, E Renard, F Molina
Computer-aided biochemical programming of synthetic microreactors operating as logic-gated and 
multiplexed diagnostic devices
Molecular Systems Biology (2018) Biomachines for Medical Diagnosis

F Santos Schneider, P Amar, A Bahri, J Espeut, J Baptiste, M Alali, F Fages, F Molina 
Biomachines for medical diagnosis
Adv. Mater. Lett., 2020, 11 (4), 20041499 ; DOI: 10.5185/amlett.2020.041499
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A Side-Effect Free Chemotherapy for Treating Cancer 
by Directed Gene Delivery and a Prodrug
Abstract
Chemotherapy with no or minimal side effects is an urgent need. One means of attaining it is through 
gene-delivered prodrug therapies (GDEPTs). Prodrugs are harmless until activated by a bacterial 
or viral gene product; they can kill tumors without side effects if the activating gene is specifically 
delivered to cancer. Previous GDEPT approaches have been hampered from low gene delivery 
and duration of expression; insufficient bystander effect; use of viruses as gene delivery vehicles; 
and the need to inject the gene directly into the tumor – the latter minimizes GDEPT applicability, 
since many cancers, including cancer metastases, are not amenable to direct gene injection. My 
collaborators (to be acknowledged in the presentation) and I have addressed these problems. The 
use of the prodrug CNOB (C16H7CIN2O4) that we discovered facilitated this because its activated 
drug MCHB (C16H9CIN2O2) can be quantitatively visualized in living mice; and by using exosomes 
(EVs) for gene delivery. Recently, we have enhanced the clinical transfer prospect of this approach 
by: (i) use of the prodrug CB1954 (tretazicar) for which safe human dose is established, and our 
humanized   and   improved   bacterial enzyme, HChrR6; (ii) using HChrR6 mRNA instead   of   DNA 
for   gene   delivery, the former being superior for this purpose. This required loading exosomes 
with   exogenous mRNA, which we accomplished for the first time; and (iii) using in vitro transcribed 
HChrR6 mRNA ("ivt mRNA") without without employing potentially harmful plasmids. ivtmRNA 
loading required several steps. mRNA being unstable, we   ensured   its functionality for tretazicar 
activation   at   each   step.   Besides tretazicar,   HChrR6   can convert CNOB into MCHB, 
which is easily visualizable through its fluorescence. This enabled   us   to    ascertain    HChrR6    
mRNA    translated    product’s competence   for tretazicar activation by monitoring its ability to 
generate fluorescence from CNOB. Systemic administration of the loaded EVs that displayed an 
anti-HER2 single-chain variable fragment and that of tretazicar arrested human HER2+ breast 
cancer xenografts in athymic mice. We confirmed that the treatment did not injur other organs. This, 
along with the elimination of the need for direct gene injection into the tumor, moves GDEPT closer 
to clinical transfer. As tumor ablation elicits strong anti-tumor immune response, we hypothesize 
that recruting immunity will enhance the treatment effectiveness and are testing the approach in 
immune-competent mice that spontaneoulsy develop HER2-positive breast cancer. This approach 
can treat any disease in which a receptor/ligand is over expressed; and the directed exosomes can 
be used to deliver currently used cancer drugs exclusively to tumors, thus avoiding side effects.
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The Role of Bacterial Proteases in the Pathogenesis of 
Thrombotic Diseases 
Background
Clinical evidences accumulated in the last decades indicate that severe infectious diseases are 
positively related to remarkably increased thrombotic risk of thrombosis, up to Disseminated 
Intravascular Coagulation (DIC) [Levi et al. (1999) N Eng J Med 341:586]. Furthermore, other physio-
pathological conditions such as Ageing and Inflammatory Bowel Diseases (IBDs), both associated 
with increased gut permeability, have been also recognized as risk factors for TDs [Buford (2017) 
Microbiome 5:80; Vogt et al. (2017) Sci Rep 7:13537; Novacek et al. (2010) Gastroenterology 
139:779]. In our earlier work we have discovered that subtilisin from Bacillus subtilis is able to 
clot human blood by cleaving ProT at physiological (i.e. Arg320-Ile321, Arg271-Thr272) and non-
physiological (Ala470-Asn471) sites to form active thrombin species [Pontarollo et al. (2017) J Biol 
Chem 292:15161].

Aim
The general aim of this work is to deepen and extend our previous work on subtilisin to other 
proteases from both non-pathogenic (B. subtilis) and pathogenic (Staphylococcus aureus) bacteria 
to address novel molecular mechanisms of thrombotic diseases.

Methods
We have combined different biochemical techniques (i.e. limited proteolysis, high resolution mass 
spectrometry, enzymatic chromogenic assay), coagulation assay assays (i.e. fibrin generation and 
platelet aggregation), and microbiology approach (intestinal permeability).

Results
Bacillus subtilis is a non-pathogenic Gram-positive bacterium present as a commensal in the human 
gut microbiota. It secretes two proteases, i.e. subtilisin and neutral protease (NP), where subtilisin is 
a serine protease while NP is a zinc-protease. We found that NP cleaves ProT at Asn162-Leu163, 
Ala470-Asn471 in the g-loop and Arg320-Ile321 in the activation loop. At variance with subtilisin 
(which is able to clot fibrinogen both in solution and in human plasma), NP can efficiently generate 
fibrin only with purified fibrinogen, but not with plasma samples. Importantly, addition of B. subtilis 
cell culture medium to human plasma or whole blood samples can efficiently induce clot formation. 
A central issue to evaluate the role that gut microbiota proteases might play in thrombosis is the 
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assessment of the gut mucosa permeability to proteases. To this aim, we have devised an in vitro cell 
system based on human epithelial colorectal adenocarcinoma cells (Caco-2) grown in a Transwell 
apparatus, simulating the intestinal epithelium. Subtilisin and NP were first labelled with fluorescein 
and then the passage of intact fluorescienated proteases was assessed, yielding translocation rate 
of 25-35% after 7 hrs.

Staphylococcus aureus is a Gram-positive bacterium and a major human pathogen responsible for 
both mild and systemic infections, i.e. bacteremia and sepsis often complicated by dramatic DIC. 
Here we report that an extracellular serine protease (EpiP) from S. aureus is able to induce blood 
clotting by cleaving ProT at the very same cleavage sites as factor Xa (i.e. Arg155-Ser156, Arg271-
Thr272, Arg320-Ile321), generating mature aT.

Conclusions
These results highlight a novel biochemical mechanism whereby proteases secreted from non- 
pathogenic bacteria in the gut microbiota (B. subtilis) or from a major human pathogen (S. aureus) 
can trigger coagulation. This mechanism can explain increased thrombotic risk observed under 
physio-pathological conditions associated to increased gut permeability (e.g. Aging and IBDs), 
allowing translocation of bacterial proteases from the intestinal lumen to the bloodstream, as well 
as thrombotic complications in infectious diseases. Our results pave the way to the development of 
novel therapeutic strategies based on the bacterial proteases inhibition.
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Artificial Intelligence Case Studies in Drug 
Development

Abstract
The development of a new drug is a complex and long process that can take over 12-13 years and 
entails large monetary costs due to a high attrition rate. Because of this, there is an urgent need to 
improve this process using innovative technologies such as artificial intelligence (AI).
 
AI may be applied across the different stages of the drug development process. From the identification 
of the therapeutically target to clinical phases. Some of the main tasks where AI has proven useful 
include identifying molecular targets, searching for hit and lead compounds, synthesizing drug-like 
compounds and predicting ADME-Tox [1]. 
 
Along the talk we shall see several cases of application of AI in medicinal chemistry programs 
including agonist cannabinoid development, and ADMET-Tox prediction properties.

Keywords
Artificial Intelligence, Drug development, Cannabinoid Agonist CB2, ADME-Tox
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of AItenea is to help pharmaceutical industry to accelerate its drug development programs and 
property prediction and optimization models using artificial intelligence tools.



Poster Presentations
Day-1



November 11-12, 2021 | Marseille, France

TOXI2021

Page- 28

Global Summit on Toxicology and Applied Pharmacology

F. Lucarini1* 
 
F. Lucarini1*, D. Staedler1,2

1Department of Biomedical Sciences, University of Lausanne, 1011 Lausanne, Switzerland.
2Scitec Research SA, Av. De Provence 18, 1007 Lausanne, Switzerland.
*fiorella.lucarini@unil.ch

Phthalate Metabolites in Infants and Toddlers Urine 
Expressed from Disposable Diapers
Abstract
Carrying out exposure studies on children who are not toilet trained is challenging because of the 
difficulty of urine sampling. In this study, we optimized a protocol for urine collection from disposable 
diapers for the analysis of phthalate metabolites. The exposure of Swiss children (n = 113) between 
6 months and 3 years of life to seven phthalates was assessed by gas chromatography–mass 
spectrometry measurements [1]. The study showed limited exposures to phthalates, with only 22% of 
the samples containing some of the metabolites investigated [2]. The three most frequently detected 
metabolites were monoethyl phthalate, mono-cyclohexyl phthalate, and mono-benzyl phthalate. 
We also detected mono-n-octyl phthalate and mono(3,5,5-trimethylhexyl) phthalate, which have 
rarely been observed in urine from infants and toddlers; therefore, di-n-octyl phthalate and bis(3,5,5-
trimethylhexyl) phthalate can be considered as potentially new emerging phthalates. This study 
presents an initial snapshot of the Swiss children’s exposure to phthalates and provides a promising 
approach for further phthalate biomonitoring studies on young children using disposable diapers as 
urine sampling technique.

Keywords
phthalates; urine; endocrine disruptors; biomonitoring; children’s exposure; children’s health.
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Indicators of Environmental Vulnerability in the 
Sea Anemone Bunodosoma Cavernatum (Cnidaria: 
Anthozoa: Actinaria)
Abstract
Sea anemones have been proposed as sentinel organisms due to their low mobility and resistance 
to environmental stress (Gadelha et al., 2017). This group of animals is generally related to 
coral reefs, highly vulnerable systems to a wide range of stressors derived from anthropogenic 
activity and climate change(Hoegh-Guldberg et al., 2017; Van Hooidonk et al., 2016). The study of 
vulnerability ofa given organism depends on the analysis of the following parameters: exposure, 
sensitivity, and adaptability (Carantoña& Hernández, 2017). In this work, the evaluation of known 
biological characteristics and tissue responses in the sea anemone Bunodosoma cavernatum is 
proposed to integrate an indicator of vulnerability to climate change and environmental stress. To 
estimate the sensitivity, we used the criteria used byBöhm et al., (2016), Carantoña& Hernández, 
(2017) and Foden et al., (2013) where species are evaluated according to their known biological 
characteristics, as these could limit the survival of these species. These characteristics are: habitat 
dependence, inter-specific interactions, dependence on environmental triggers, environmental 
threshold, and endemism. The intrinsic dispersal limitation of the species was used as a criterion 
to assess adaptive capacity (Foden et al., 2013). On the other hand, exposure was established by 
weighting temperature magnitudebased on the methodology proposed by Berry et al. (2013) where 
an arbitrary range of 2 °C is established as the maximum tolerable limit for ecosystems according to 
IPCC report (2014). This parameter is complemented with histological processing of sea anemone 
biopsies to obtain an immunohistochemical index of three environmental stress markers (HSP70, 
MTs and CYP) to demonstrate the relationship with the environment and its possible pollutants 
(Jerónimo-Juárez et al., 2020). Subsequently, each of the vulnerability parameters was categorized 
by assigning numerical values ranging from 1 to 3 according to its vulnerability related to climate 
change and environmental stress. The assigned values were: 1 for low vulnerability, 2 for moderate 
vulnerability and 3 for high vulnerability. Finally, a simple additive method was used to obtain a final 
vulnerability value. The average number of positive immunohistochemical markers observed in the 
sea anemone and the projected 2 °C increase situate the sea anemone in a moderate exposure 
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category. The biological characteristics of the sea anemone place it in a low sensitivity category, 
while its low dispersal rate demonstrates a low adaptive capacity. With the answers obtained through 
the evaluation of vulnerability parameters. It was concluded that sea anemone B. cavernatum 
presents moderate environmental vulnerability. The integration of biological characteristics and 
tissue responses presented in this work is a valuable alternative for the evaluation and monitoring of 
aquatic resources and ecosystems threatened by anthropogenic activity and climate change. 
Keywords:Bunodosoma cavernatum, climate change, environmental stress, immunohistochemistry, 
vulnerability.
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Safety of AFM24, A Novel, Highly Potent, Tetravalent 
Bispecific CD16A/EGFR-targeting Innate Cell Engager 
(ICE®) in Cynomolgus Monkeys in a 28-day Toxicity 
Study
Background
Epidermal growth factor receptor (EGFR) overexpression occursin a range of solid tumors. Current 
EGFR-targeting and signaling inhibitingtherapiesare limitedby skin and organ toxicity, and by 
resistance mechanisms; therefore, novel treatments are required to improve patient quality-of-life.
AFM24 is a tetravalent bispecific innate cell engager (ICE®)1that binds to CD16A on natural killer 
(NK) cells andmacrophages and to EGFR on tumor cells. Unlike other EGFR-targeting agents, 
AFM24 only weakly inhibits EGFR signaling but efficiently triggers antibody-dependent cell-mediated 
cytotoxicity (ADCC) andantibodydependent cellular phagocytosis. Preclinical studies demonstrated 
that cytotoxicity withAFM24 is maintained in the presence of competing IgG, regardless of EGFR 
expression levelsand mutational status.1 Here we demonstrate cynomolgus monkey as the relevant 
species for toxicity testing and provide results from28-day toxicity studieswith AFM24,key forIND-
enabling preclinical development.

Methods
Cross-reactivity of AFM24 with cynomolgus EGFR and CD16 was tested using surface plasmon 
resonance (SPR), enzyme linked immunosorbent assays (ELISA), flow cytometry, and ADCC 
assays using either recombinant proteins or human/cynomolgus primary materials.In a tissue cross-
reactivity study,a panel of 43 frozen tissues (human or cynomolgus) were stained with AFM24 and an 
isotope control to identify potential off-target binding.The safety of AFM24 in cynomolgus monkeys 
was determined with repeated dosing (2-hour intravenous infusion, 1×/week) for 28 days followed 
by 28-days recovery.Thirty-six monkeys (18 males and 18 females) were allocated to 4 dose groups 
(vehicle, 8, 24 and 75 mg/kg/week, five doses in total). Toxicokinetic parameters and anti-drug 
antibodies (ADA) were assessed. 

Results
High apparent binding affinities of AFM24 to cynomolgus CD16 and EGFR, and strong species 
crossreactivity were confirmed using SPR, ELISA and flow cytometry.Functional cross-reactivity 
was demonstrated by ADCCof cynomolgus peripheral blood mononuclear cells towards human 
EGFRpositive target cells and of human NK cells to cynomolgus EGFR-expressing CHO cells.
In both human and cynomolgus tissues, AFM24 revealed membranous and/or cytoplasmic staining 
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in epithelia and in mononuclear immune cells, consistent with on-target binding. There was no 
relevant off-target binding in either species.
Increases in AFM24 exposure, assessed by mean Cmax and area under the curve(AUC0-168), 
were dose proportional. There was no accumulation of AFM24. IL-6 serum levels were raised within 
2 hours in all animals after the first administrationcompared to the control group and returned to 
baseline within 24 hours. ADA-positivity was reported in 10/26 AFM24-treated animals. Of these, 
only two animals (both 24 mg/kg) with a strong anti-drug response revealed substantially reduced 
exposure, consistent with ADA-mediated clearance of AFM24. AFM24 demonstrateda favorable 
preclinical safety profilewith no observed skin or organ toxicity as reported for other EGFR-targeting 
molecules.

Conclusion
Preclinical data support cynomolgus monkey as a relevant species for toxicology. Repeat dose 
studies suggest AFM24 is well toleratedwith no skin or organ toxicity. AFM24 may overcome the 
limitations of current EGFR therapies due to its distinct mechanism of action and may offer a novel 
treatment option. AFM24 is currently being investigated in aPhase 1/2a clinical trial in patients with 
variousEGFR-expressing tumors (NCT04259450).

References
1. Ellwanger K, et al., MAbs 2019;11:899–918
2. Wingert S, et al., MAbs 2021;13(1):1950264
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Assessment of Cytotoxic, Genotoxic and Oxidative 
Stress-Related Effects Induced by Lysergic Acid 
Diethylamide (LSD) and Phencyclidine (PCP) in the 
Human Neuroblastoma Cell Line SH-SY5Y

Abstract
Psychoactive substance abuse has been increasing worldwide over recent decades and is a 
significant burden to human health. The majority of these substances are taken orally, but also by 
smoking, inhalation or injection. Lysergic acid diethylamide (LSD) is a classical hallucinogen widely 
abused for decades, while the popularity of phencyclidine (PCP or “angel dust”) has increased in 
recent years, especially among adolescents. Both substances produce significant psychoactive, 
neurochemical, and behavioral effects. Up to now, very little has been known on the general toxicity 
of these compounds, especially their possible neurotoxic effects at cell level. This study assessed 
the toxic effects of LSD and PCP on human neuroblastoma cell line SH-SY5Y. To establish cytotoxic 
effects, cells were first exposed to the tested compounds at a concentration range of 0.039 – 100 µM 
for 24 h. Using MTS assay, we determined concentrations that reduced cell viability by up to 30%. 
Cells treated with these selected concentrations were then subjected to the alkaline comet assay, 
along with a battery of biochemical assays that enable the estimation of oxidative stress-related 
effects (lipid peroxidation, induction of reactive oxygen species – ROS, glutathione level, and activities 
of enzymes glutathione peroxidase – GPx, superoxide dismutase – SOD, and catalase – CAT). 
Treatment with LSD at 6.25 µM resulted in 88.06±2.05 % viable cells, while for PCP treatment with 
3.13 µM in 84.17±3.19 % viable cells. These concentrations allowed for genotoxicity testing, which 
resulted in a statistically significant increase of comet tail length and tail intensity after LSD treatment, 
and a statistically significant increase of comet tail length after PCP treatment versus negative 
control. At the same tested concentrations, LSD caused a marked increase of malondialdehyde level, 
compared to control, contrary to PCP. While LSD induced significant increases in ROS production 
and glutathione level, PCP treatment led to significant decreases of these parameters compared to 
control. Treatment with LSD significantly enhanced activities of all antioxidant enzymes compared 
to control. Treatment with PCP resulted in significantly increased GPx and SOD activities, but CAT 
activity was significantly lower than in the respective control. Taken together, LSD had a greater 
DNA damaging potential and exerted stronger oxidative activity than PCP in SH-SY5Y cells. To our 
knowledge, this is the first study that investigated all of the above-mentioned outcomes of LSD and 
PCP in vitro, and its results could contribute to a better understanding of the toxicity profiles of both 
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compounds.
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Proposal of Morphological and Tissue Patterns 
to Assess Vulnerability in the Sea Anemone 
Bunodosomacavernatum (Bosc, 1802) from Tecolutla, 
Veracruz
Abstract
Morphological and histological features are employed to recognize the taxonomic identity of 
anemones. Moreover, these features reveal their health status against environmental stress. 
Therefore, these features are indicators to evaluate vulnerability traits, such as exposition, 
sensitivity, and adaptive capacity. Among them, adaptive capacity requires knowing the ranges to 
moderate potential damages, take advantage of opportunities, or cope with the consequences. 
Thus, as anemones are indicator organisms, it is important to recognize their normal anatomical 
and histological structure to recognize the alterations derived by environmental stress. This work 
aimed to employ the morphological and tissue alterations that resulted from an injury as indicators of 
adaptive capacity. We described the morphology and histology of tentacles, column, and pedal disk. 
Subsequently, anemones got injured in their column at 8, 24, 48, 72, and 624h. Biopsies of each time 
point were used for several histological, histochemical, and immunohistochemical analyses. Using 
the morphological and histological traits, we identified these anemones as Bunodosomacavernatum. 
We characterized the muscle fibers, connective tissue, and epithelial coating of these anemones. 
In addition, we identified specialized cells such as cnidocytes at the tentacles, interstitial cells at 
the column, and hemocytes at the hemolymph. The wound fully healed at 168h. After the injury, the 
tissue displayed collagen, cell migration, and desmine, indicating wound healing and regeneration. 
These results highlight the effects of environmental stress on indicator organisms. Moreover, this 
data can potentially aid in the assessment of vulnerability in further studies.

Keywords
Anemone, adaptability, histology, regeneration, vulnerability.
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Structural and Computational Biology, AI/ML and 
Drug Discovery: Learning from Cancer to Target 
Mycobacterium Infections and Covid-19.
Abstract
Knowledge derived from genomesequences of humans and pathogens has the potential to 
accelerate diagnosis, prognosis and cure of disease. We are moving quickly into an era of precision 
medicine, not only in familial diseases where a mutation in a human gene is important, but also for 
understanding somatic mutations in cancer.  Equally important, the genome sequences of pathogens, 
for example in tuberculosis or leprosy, can give clues about the choice of protein targets including 
those of existing drugs, repurposing of others, and the design of new ones to combat the increasing 
occurrence of drug resistance. 

Structure-guided approaches, both in academia and large pharma, have informed drug discovery for 
five decades. More recently fragment-based structure-guided techniques have proved effective in 
lead discovery in Astex, a company I cofounded with Harren Jhoti and Chris Abell. Applications have 
been not only for classical enzyme targets such as protein kinases, but also for less “druggable” 
targets such as protein-protein interfaces. I will discuss progress in using these approaches for 
targets in cancer, in mycobacterial tuberculosis, abscessus and leprae infections, and in Covid-19.

I will also review our computational approaches, using both statistical and machine learning methods. 
One area has been applications for understanding ligand binding and another mechanism of drug 
resistance. These have led to new ideas about repurposing and redesigning drugs.
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Re-inventing Pain Therapeutics
Abstract
Prior to COVID-19, the world was pre-occupied withopioids, the effectiveness versus risk, and 
specifically toxicity versus abuse.
The questions underpinning opioid use were fundamentally comprised of:
1. Can opioids be made safe?
2. What are other non-opioid alternatives that are as effective?
On January 8, 2021, the US signed back into the opioid problem, with these two fundamental 
questions still unresolved.
During this seminar, I will share current progression of our lead non-opioid cancer bone pain 
candidate, NanaBis™.
NanaBis™ represents two innovative factors:
1. The active ingredients are from cannabinoids, 
2. These ingredients are in a proprietary sub-micron delivery platform, NanoCelle®.
During this talk, an opinion piece will also be offered, potentiating the future role of delivery platforms 
in medicine to increase both patient safety and compliance.
By disclaimer, the author is the chief executive of Medlab Clinical LTD, an Australian biotech.

Keywords
Cancer, Pain, Opioids, Treatment 
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strong commercialisation opportunities. Sean is also an active member of Medicines Australia, 
AusBiotech, American Federation of Medical Research (AFMR), The American Academy of Anti-
Ageing Medicine (A4M), World Medical Associated (WMA), Special Operations Medical Association 
(SOMA), and a Board Member of the International Probiotics Association (IPA).
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Engineering Tick Evasins as Chemokine-Targeted Anti-
Inflammatory Agents
 
Abstract
The central hallmark of inflammatory diseases is the excessive trafficking of leukocytes to the affected 
tissues, which is mediated by chemokines. Most inflammatory diseases involve the combined action 
of multiple chemokines acting via multiple receptors. Therefore, effective suppression of leukocytes 
trafficking requires agents that inhibit several targets in parallel. Ticks produce salivary proteins 
called “evasins” that bind and block the action of multiple chemokines, thus suppressing the host 
inflammatory response enabling prolonged blood-feeding. Thus, evasins have the potential to be 
engineered for targeting selected sets of chemokines in anti-inflammatory disease therapy. To guide 
the design of targeted evasin variants, we solved three crystal structures of an evasin, EVA-P974, 
in complex with the chemokines CCL7 and CCL17 and a CCL8-CCL7 chimera. Our structural 
observations, together with extensive mutagenesis, in vitro binding and functional inhibition data, 
indicated that the CC chemokine specificity of EVA-P974 is defined through conserved backbone 
to backbone interactions, whereas its target preference among CC chemokines is determined by 
side chain interactions of amino acid residues at several interaction “hotspots”. Mutations at these 
hotspots altered the target preference of EVA-P974, establishing proof-of-principle that evasins can 
be engineered to target specific subsets of chemokines in inflammatory diseases.
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Evasin, chemokine, protein engineering, inflammation
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cellular outcomes and in characterising a new family of tick proteins (evasins) that suppress host 
inflammation by inhibiting chemokines.
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New Findings Supporting the Possible Links between 
Environmental BMAA and Neurodegenerative Diseases 
in China
Abstract
Based on the neurotoxicity of β-N-methylamino-L-alanine (BMAA) to motoneurons, BMAA has 
been hypothesized as anenvironmental factor triggering neurodegenerative diseases such as 
Amyotrophic Lateral Sclerosis(ALS) and Alzheimer’s disease (AD). To prove the links between BMAA 
and neurodegenerative diseases, the contamination of BMAA in seafood products and marine food 
web was investigated in China. Diverse species of marine Mollusk, Arthropoda, and Echinodermata 
were collected from the coast of China in three different batches.Phytoplankton, zooplankton, and 
other marine organisms in higher trophic levels were also investigated during a yearlong period in 
Jiaozhou Bay, Yellow Sea of China. The neurotoxin BMAA and its isomers2,4-diaminobutyric acid 
(DAB), β-amino-N-methylalanine (BAMA), and N-2(aminoethyl)glycine (AEG) were targeted and 
analyzed using different liquid chromatography coupled with tandem mass spectrometry (LC-MS/
MS) methods. Results showed that diverse species of mollusks ubiquitously contained BMAA, and 
the benthic gastropod Neverita didyma was a typical vector with the highest concentration of BMAA 
in marine ecosystem. Meanwhile, DAB was also universally detected in most of mollusk samples 
with no species-specific orregional differences. However, no AEG was detected in any mollusk 
samples. The yearlong investigation of BMAA in Jiaozhou Bay showed that BMAA was biomagnified 
inthe food web from phytoplankton to higher trophic levels. Trophic magnification factors (TMFs) 
for zooplankton,bivalve mollusks, carnivorous crustaceans and carnivorous gastropod mollusks 
were ca. 4.58, 30.1, 42.5, and74.4, respectively. The BAMA, an isomer of BMAA, wasfrequently 
detected in phytoplankton samples. Twenty-one of twenty-six diatom strains of the genera Pseudo-
nitzschia, Thalassiosira,Chaetoceros, Planktoniella, and Minidiscus isolated from the Chinese coast 
were tested to contain BMAA mainly in precipitated bound form ranging from 0.11 to 3.95 μg/g dry 
weight. The production of BMAA by diatoms was stimulated by the co-culture of cyanobacteria 
but not by the symbiotic bacteria, which demonstrates that marine diatoms are the producers of 
BMAA. Additionally, only DAB but not BMAA or BAMA wasdetected in seven species of bacteria 
isolated from the gut of gastropod Neverita didyma, also suggesting that thisbenthic vector of BMAA 
accumulates this compound via trophic transfer. Therefore, these new findings support that there 
should be links between the environmental BMAA and the neurodegenerative diseases through 
consumption of seafood products in diets in China. Possibly BMAA provides a cue to explore the 
pathogenesis of human neurodegenerative diseases such as AD and ALS illnesses in the future. 
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Induction of Apoptosis by Camellia 
sinensisPolyphenol Extracted Under Optimized 
Extraction Condition on Human Retinoblastoma 
Cancer Cells (WERI-Rb-1)
Abstract
Camellia sinensis (green tea) has been used as a traditional medicine in Southeast Asia to treat various 
diseases. However, their efficacy against retinoblastoma cancer has not been fully investigated and 
characterized. This study aimed to determine the cytotoxicity, cell cycle, and apoptotic induction 
by green tea extract (GTE) under optimized extraction condition on retinoblastoma cancer cell 
line.  The green tea polyphenols further identified using High Performance Liquid Chromatography 
(HPLC).  The cytotoxic activity of aqueous extract of green tea was evaluated using MTT assay. 
Meanwhile, the morphology of cells was observed by fluorescence microscopy. Apoptosis and cell-
cycle distribution were determined by propidium iodide (PI) and Annexin V staining, further analyzed 
through flow cytometry. The values for total phenolic were 317.62 ± 3.45 mg GAE/g and 29.21 ± 
0.38 mg RE/g for the total flavanoids. Fourteen green tea polyphenols (GTPs) were successfully 
identified through HPLC analysis with epigallocatechin gallate (EGCG) as the highest compound 
(95.48 ± 0.29 mg/g) found in GTE. On the other hand, the result revealed that GTE possessed 
high cytotoxicity activity on WERI-Rb-1 human retinoblastoma cells with IC50 13.3 ± 1.40 µg/mL at 
72 hours. Flow cytometry results also proved that GTE induced apoptotic cell death in sub G0/G1 
phase. Thus, this study suggests that green tea could be used as an apoptosis-inducing anticancer 
agent for retinoblastoma cancer treatment with further detailed studies. In summary, the promising 
baseline information for chemotherapeutics potential used of GTE, suggest a potential strategy to 
shed light on retinoblastoma treatment.
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Children’s Exposure to Emerging Bisphenols other 
than Bisphenol A: It's Time for more Biomonitoring 
Studies
Abstract
Recently, restrictions on the use of bisphenol A (BPA) in consumer products have fostered the use 
of other bisphenol analogues. Numerous bisphenols (BPs) have been identified in consumer goods, 
however, young children’s exposure to these analogues has been poorly characterized so far [1].
This work characterizes infants’ and toddlers’ exposures to BPA and 14 emerging BP analogues (i.e. 
Bisphenol AF, Bisphenol AP, Bisphenol B, Bisphenol BP, Bisphenol C (BPC), Bisphenol E, Bisphenol 
F, Bisphenol G, Bisphenol M (BPM), Bisphenol P, Bisphenol PH, Bisphenol S, Bisphenol TMC, 
Bisphenol Z) with the aim of providing exposure data which are very limited or not available.Infants’ 
and toddlers’ urine samples were extracted from diapers (n = 109 from children aged from 6 months 
to 3 years) collected in Swiss daycare centers as a practical and non-invasive alternative approach to 
urinary biomonitoring [2].Bisphenols were present in 47% of the samples, with BPC and BPM being 
the most frequently detected (23% and 25% of all samples, respectively). The mean concentrations 
of urinary BPS and BPF were greater than that of BPA. This contrasts with data reported previously. 
Furthermore, statistical analysis revealed a significant and negative correlation between urinary BPM 
concentration and the population’s age. Our results provide a first characterization of infants’ and 
toddlers’ exposure to emerging bisphenols in Switzerland. This knowledge can be used to support 
ongoing biomonitoring studies and to prioritize exposure reduction and prevention strategies.

Keywords
Bisphenol analogues; biomonitoring; endocrine disruptors; urine; children’s health.
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The Endocannabinoids – Looking Back and Ahead
 
Abstract
Over the last few decades research on the cannabinoids has gone through several distinct phases: 1) 
research on the plant cannabinoids, mostly on tetrahydrocannabinol (THC) and cannabidiol (CBD); 
2) research on the endogenous cannabinoids, mostly on anandamide and 2-arachidonoyl glycerol 
(2-AG); and 3) research on anandamide-like endogenous fatty acid amides with amino acids and 
ethanol amines. Thousands of publications have been published on the cannabinoids and some 
of them are already in use as therapeutic drugs of particular interest is the non-psychotropicplant 
cannabinoid,CBD;it is an approved anti-epileptic drug and is being evaluated in many other 
therapeutic areas (for example, inflammation, cancer, bone fractures and auto-immune diseases).
Similarly, cannabidiolic acid methyl ester, a stable synthetic derivative of cannabidiolic acid(CBDA), 
a major constituent of Cannabis sativa, proved to be more potent than CBDA in suppressing nausea 
and anxietyin rats and reducing depression-like behavior in animal models of depression.The 
endocannabinoids, anandamide and 2-AG are involved in a very large number of human diseases, 
mostly as neuroprotective entities. Endogenous fatty acid – amino acid amides have been shown 
to be of major importance in a large spectrum of biological functions and diseases.Thus, oleoyl 
serine, is an anti-osteoporotic molecule, anandamide and arachidonoyl serine possess antimicrobial 
activity against methicillin resistant S. aureus strains, arachidonoyl serine exerts neuroprotective 
effects following traumatic brain injury and oleoyl glycine prevents both nicotine conditioned place 
preference– an addiction animal model - and nicotine withdrawal-associated behaviors in mice and 
thus may possess efficacy in treating nicotine addiction. We can expect therapeutic advances in all 
areas.
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Super-Potent Human Monoclonal Antibodies are 
Effective for Prophylaxis and Therapy of Tetanus In 
Mice
Abstract
Human monoclonal antibodies were used here to study the mechanism of neuron intoxication by 
tetanus neurotoxin protein toxins and as a safe preventive and therapeutic substitute of hyperimmune 
sera for tetanus in mice. By screening memory B cells of immune donors, we selected two monoclonal 
antibodies specific for tetanus neurotoxin with exceptionally high neutralizing activities, which 
were extensively characterized both structurally and functionally. We found that these antibodies 
interfere with the binding and translocation of the neurotoxin into neurons by interacting with two 
epitopes, whose definition pinpoints crucial events in the cellular pathogenesis of tetanus. Some 
mechanistic aspects of tetanus neurotoxin intoxication were revealed, explaining at the same time, 
the unprecedented neutralization ability of these antibodies. Importantly, these antibodies were found 
to be exceptionally efficient in preventing experimental tetanus when injected in mice long before 
the neurotoxin. Moreover, their Fab derivatives neutralized tetanus neurotoxin in post-exposure 
experiments, suggesting their potential therapeutic use upon intrathecal injection. As such, these 
human monoclonal antibodies, as well as their Fab derivatives, meet all requirements for being 
considered for prophylaxis and therapy of human tetanus and are ready for clinical trials.

Keywords
tetanus, tetanus neurotoxin, human monoclonal antibody, tetanus immunoglobulin, tetanus 
prophylaxis
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Involvement of the Inflammasome at the Cross-
Talk between Smoking-Induced COPD and Lung 
Adenocarcinoma 
Abstract
BackgroundCigarette smoking is the leading cause and the most common risk factor for COPD and 
lung cancer establishment. Epidemiological studies demonstrate that COPD patients are 6.35 times 
more likely to develop lung cancer. Because smoking, COPD and lung cancer are associated to lung 
inflammation we focused our attention on the role of the inflammasome. 

Methods
To mimic COPD in mice we took advantage of a nose-only, first-hand, smoking model that was 
correlated to human samples of adenocarcinoma patients according to the smoking and COPD 
status. 

Results
We found that Smoking C57Bl/6N mice had higher enlargement of alveoli, deposition of collagen and 
mucus production, associated to the release of IL-1-like cytokines, such as IL-1α and IL-1β at early 
time points (4 weeks) and IL-18 at later time points (16 weeks). AIM2 expression was not altered in 
lung tissues of smoking mice but it was higher in lung recruited dendritic cells and macrophages. This 
environment was associated to the activation of caspase-11, rather than caspase-1. Indeed, 129Sv 
mice, which are dysfunctional for caspase-11, had lower collagen deposition and mucus production, 
associated to lower release of IL-1-like and fibrotic (TGFβ) cytokines. Based on the concept that 
caspase-11 is involved in lung cancer and COPD smoking patients, we found that higher expression 
of AIM2 in the normal tissue of smoking COPD adenocarcinoma patients was correlated to a higher 
hazard ratio of poor survival rate than patients who presented lower levels of AIM2. 

Conclusions
We found that, according to the role of caspase-11 (and caspase-4 in humans), AIM2 inflammasome 
and IL-1α are at the crossroad between COPD and lung cancer in that their higher presence is 
correlated to lower survival rate of smoking COPD adenocarcinoma patients. These data suggest 
that AIM2/caspase-11 (-4) axis is at the crosstalk between smoking-induced COPD and lung 
adenocarcinoma. 
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Heavy Metal and Metalloid Accumulation in Wild 
Brown Trout (Salmo Trutta L., 1758 Complex, 
Osteichthyes: Salmonidae) from a Mountain Stream in 
Sardinia by ICP-OES
Abstract
This paper reports heavy metal and metalloid accumulation in wild brown trout (Salmo truttaL., 1758 
complex) raised in freshwater and uncontaminated Sardinia system (Italy). Metals are widespread 
pollutants of aquatic systems, and their contaminationcan originate from anthropogenic activities 
such as industrial waste, agricultural and domestic environments, and geochemical release. Fish 
has a relevant position within the human diet; moreover, fishes can accumulate metals, making 
them a valuable tool as biomarkers for risk assessment studies. The concentration of 22 metals 
and metalloids after chemical digestion was assessed by inductively coupled plasma-optic emission 
spectroscopy (ICP-OES) in both the guts and the edible part (EP, muscle+skin) of brown trout. The 
results, expressed as μg g−1, showed different levels of accumulation in the EP and guts, following 
the seriesCu>Zn>Ba>Al>Sr>Fe>Pb and Fe>Al>Hg>As>Mn>Cu>Ba>B>Zn>Pb, respectively. 
PCAanalysis showed a fairly good correlation between the total lipid and SAFA content and Cd, Hg, 
and Pb accumulation in the gut. Non-carcinogenic risk assessment,expressed as THQ (target hazard 
quotient), showed values far below 1 for all metals in muscles, while high As and Hg contamination 
of the gut draws attention to possible health risks which should be discarded from the fsh before 
consumption.  TR (target cancer risk) values showed alarmingly high values for As and Cd when the 
fish were consumed entirely (gut+EP), while Pb levels were far below the safety levels.

Keywords
Geochemical pollution, Salmo trutta, Target hazard quotient, Target cancer risk.
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Disarming Listeria Monocytogenes by Targeting the 
Virulence Regulatory Protein PrfA
Abstract
We perform structure-function studies of PrfA, the master regulator of virulence gene expression that 
is central for converting Listeria monocytogenes (L.m.) from a soil-growing to a human pathogenic 
bacteria.  In previous studies, we have identified lead compounds that inhibit PrfA and attenuate L.m. 
virulence [1]. The aim is to develop these compounds into drug-like candidates with optimized target 
engagement and improved pharmacokinetic properties. During the infection process, PrfA is tightly 
regulated by a number of environmental cues, e.g. peptides, oxidative stress, and temperature. 
To guide our compound design, we explore how these cues regulate PrfA at the molecular level to 
gain a complete understanding of PrfA allosteric activity and expression. Recently, we reported that 
exogenous oligopeptides control the activity of PrfA by acting as inhibitors. The structural analysis 
show that these peptides inhibit by binding to the same site on the PrfA protein as the activator 
glutathione [3]. 

Keywords
Bacterial virulence, Listeria, PrfA, Lead Design, Chemical biology, Structural biology, 
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Big Data in Biology: What the Pandemic has Taught us
Abstract
Molecular biology is now a leading example of a data intensive science, with both pragmatic and 
theoretical challenges being raised by data volumes and dimensionality of the data. These changes 
are present in both “large scale” consortia science and small scale science, and across now a broad 
range of applications – from human health, through to agriculture and ecosystems. All of molecular 
life science is feeling this effect. 

This shift in modality is creating a wealth of new opportunities and has some accompanying challenges. 
In particular there is a continued need for a robust information infrastructure for molecular biology. 
This ranges from the physical aspects of dealing with data volume through to the more statistically 
challenging aspects of interpreting it. A particular problem is finding causal relationships in the high 
level of correlative data. Genetic data are particular useful in resolving these issues. 

The pandemic has brought together operational public health delivery (eg, testing and DNA sequencing 
of the infectious agent) alongside research and models. The rate of learning has increased between 
these two domains and delivered better and better products for both policy makers and research. 
I will illustrate this with examples including the expansion of the Alpha and Delta SARS-CoV-2 
genomes and integrating genomic and contact tracing work. 
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Toxicological Metals and the Developing Human 
Immune System
Abstract
Immune dysfunctionand health-related outcomes of toxic metals (e.g. Pb, Cd, Hg) and metalloids 
(e.g. arsenic) is poorly understood. In particular, the underlying immunological mechanisms and 
how it relates to disease outcomes is lacking. For example, exposure to relatively low levels of 
arsenic and cadmium may contribute to altered distribution of T cell populations at birth and prenatal 
mercury exposure is associated with placental gene expression. These changes may contribute 
to the previously reported immunosuppressive effects observed later in infancy/childhood, such 
asincreased respiratory infections and respiratory symptoms in infants and medically confirmed 
allergies.  

In addition, the increase in wildfires due to climate change may result in increased toxic metal 
exposure in air, water, and food sources, making the need for new targeted methods of detection 
more critical. The application ofcytometry time-of-flight (CyTOF) in children todetecttoxic metal levels 
in leukocytes on a single-cell level will be discussed, as it allows fora more sensitive investigation of 
the association between toxic metals and immune cell dysfunction in the future.
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Purinergic Signaling: Impact of GPCR Structures on 
Rational Drug Design

Abstract
The purinergic signaling system (“purinome”) includes membrane-bound receptors for extracellular 
purines and pyrimidines, and enzymes/transporters that regulate endogenous agonist concentration. 
Receptors include: adenosine ( A1, A2A, A2B, and A3) and P2Y ( P2Y1, P2Y2, P2Y4, P2Y6, P2Y11, 
P2Y12, P2Y13, and P2Y14) receptors (all GPCRs), as well as P2X receptors (ion channels) [1]. 
Receptor activation, especially accompanying physiological stress or damage, creates a temporal 
sequence of signaling to counteract this stress and either mobilize (P2Rs) or suppress (ARs) immune 
responses. Experimentally determined structures represent each of the three receptor families. We 
have collaborated with structural biologists to determine the first X-ray structures of an agonist-bound 
adenosine receptor (AR) and various ligand complexes of  P2Y1 and P2Y12 receptors.As an  A3AR 
structure is unavailable, we use homology modeling based on other ARs, docking and molecular 
dynamics simulations to computationally predict the receptor interactions of newly synthesized or 
planned orthosteric ligands. Recently synthesized adenosine derivatives are highly selective A3AR 
agonists (>3000-fold vs other ARs) by virtue of a rigid ribose substitution, i.e. a methanocarba 
(bicyclo[3.1.0]hexane) ring system that maintains an A3AR-preferred conformation and lowers the 
binding energy barrier [2]. Our two prototypical A3AR agonists are safe and efficacious in clinical 
trials for psoriasis and liver conditions, while more recently discovered AR agonists are candidates 
for pain and stroke treatment. A3AR agonists are a potential, nonaddictive treatment for chronic 
neuropathic pain (collaboration with D. Salvemini, St. Louis U.) [1,2]. Anti-inflammatory P2Y14R 
antagonists are being designed using homology modeling based on a P2Y12R template, docking and 
molecular dynamics simulations. We have increased the drug-likeness and maintained or improved 
affinity of P2Y14R antagonist PPTN using a structure-guided approach [3].P2Y14R antagonists are 
also promising for the treatment of asthma [4], chronic pain [1] and obesity/diabetes [5]. Thus, 
modulation of the purinergic signaling network has broad potential for treating chronic diseases, and 
structural approaches to ligand discovery are productive.  
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Adenosine, nucleotides, G protein-coupled receptor, molecular modeling, inflammation, pain.
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Mold2 Descriptors Facilitate Development of Machine 
Learning and Deep Learning Models for Predicting 
Toxicity of Chemicals
Abstract
Numerical description of chemical structures is necessary for development of machine learning 
and deep learning models for predicting toxicity potential of chemicals. Mold2 is a software tool 
developed in C++ for fast calculating molecular descriptors from two-dimensional structures. Mold2 
descriptors are demonstrated to contain rich information and can be used to build high performance 
models. Since its release, Mold2 has been widely used in the computational toxicology field for 
developing a variety of machine learning and deep learning models. Multiple studies compared 
Mold2 descriptors with other descriptors and fingerprints in machine learning and deep learning 
models for predicting toxicity of chemicals. These studies demonstrated that models built with Mold2 
descriptors outperformed models developed with other descriptors and fingerprints. This presentation 
will introduce Mold2 descriptors and the software as well as some successful applications of Mold2 
in the machine learning and deep learning models for predicting toxicity of chemicals.
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Inhibition of the Mechanisms Contributing to 
Spontaneous DNA Damage, Chemotherapy-Induced 
Genomic Toxicityand Genomic Instability, can make 
Cancer Cells Static 

Abstract
Cancer cells display a complex spectrum of diverse genetic alterations at diagnosis and acquire 
additional changes with progression of disease. Genomic instability, which seems to arise early 
at the premalignant stage, enables cells to acquire new genomic characteristics for progression 
and resist therapy. Data from our laboratory show that number of mutations correlates with overall 
and event free survival in MM, suggesting a role of genomic instability in poor clinical outcome. 
Our previous data also show that dysregulated homologous recombination (HR) is an important 
mediator of genomic instability and drug resistance in cancer cells, and also contributes to telomere 
maintenance and tumor growth in cancer cells. Investigating the mechanisms underlying dysregulation 
of HR, we have identified apurinic/apyrimidinic deoxyribonuclease (APEX) 1 and 2, as prominent 
contributors to HR. Interestingly, transgenic as well as chemical inhibition of APEX nucleases inhibits 
DNA breaks, HR activity and genomic instability in cancer cells, as well as induces a strong G2/M 
arrest with impact on cell growth; while their overexpression increases DNA breaks, HR, genomic 
instability and growth rate, and leads to oncogenic transformation of normal human cells as well 
as tumorigenesis in animal models. To further understand genomic damage and instability, we 
used integrated genomics to identify a gene signature whose elevated expression correlated with 
poor overall survival in four different human cancers including esophageal adenocarcinoma (EAC). 
Functional screens of this gene signature followed by a comprehensive investigation of selected 
genes confirmed the role of these genes in DNA damage, chemotherapy-induced genomic toxicity, 
genomic instability, and growth of cancer cells in vitro and in vivo. Mutational signatures detected by 
whole genome sequencing as well as evaluations using functional assaysindicated that DNA damage 
and homology-based DNA recombination (HR) are key mechanisms driving genomic instability by 
these genes. Our data also suggest that inhibitors targeting these mechanisms have potential to 
inhibit/reduce growth and spontaneous as well as chemotherapy-induced genomic instability in EAC 
and possibly other cancers.
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Organ Damage by Dietary Exposure to Toxic Metal 
Species is Critically Determined by the Bloodstream
Abstract
The chronic exposure of human populations to toxic metals remains a global public health concern.1 
Despite advances in toxicological research, the biomolecular mechanisms for the chronic toxicity 
of cadmium and mercury species remain incompletely understood. Since bioinorganic chemistry 
events unfold after toxic metal species enter the bloodstream, a systems toxicology- based approach 
may causally link chronic exposure to these pollutants with known adverse health effects.2 This 
principle approach, however, requires a better integration of the bioinorganic chemistry that unfolds 
in the bloodstream with toxicological events that unfold – over time – in target organs. Importantly, 
efforts to probe these bioinorganic mechanisms have the potential to causally link chronic human 
exposure to toxic metal species with the etiology of diseases that do not have a genetic origin. Thus, 
unravelling the bioinorganic processes which govern the exposure- disease link is critical before 
more stringent regulations for toxic metals can be implemented.
 
Keywords
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Role of Omega-6 Fatty Acid Metabolites in Her2-Mediated 
Breast Carcinogenesis
Abstract
The anthracycline drug doxorubicin remains a mainstay of treatment for triple negative breast 
cancer (TNBC), but its usefulness is limited by cumulative dose-related cardiotoxicity.  Though 
the chemotherapy regimens for TNBC are well-established, there is little consensus regarding the 
optimal diet to promote the anticancer effects of doxorubicin without enhancing cardiotoxicity.  This is 
particularly relevant for recommendations regarding the amount and types of dietary polyunsaturated 
fatty acids (PUFA).  Of the two major types of PUFA, Ω-3 has been shown to be anticarcinogenic 
while the major Ω-6 metabolite, 4-hydroxynonenal (4HNE), displays a strong cancer-specific 
apoptotic effect. Because doxorubicin and 4HNE are both disposed of through enzymes of the 
mercapturic acid pathway, we hypothesized that diets rich in Ω-6 would be preferred because the 
4HNE would enhance the anticancer effects of doxorubicin, allowing greater efficacy to be obtained 
without increasing cumulative lifetime exposures.  We undertook the present studies to determine 
the antineoplastic effects of Ω-6 fatty acids in TNBC cells treated with doxorubicin and/or RLIP76 
inhibition.  We find that Ω-6 fatty acids exert biphasic concentration-dependent effects on breast 
cancer cell growth, with inhibition at high concentrations.  Importantly, Ω-6 fatty acids increased 
4HNE generation and enhanced the antineoplastic effect of RLIP76 knockdown or inhibition, as 
well as doxorubicin.  Our results clearly suggest that Ω-6 fatty acids mediate breast cancer cells 
kill by increasing 4HNE concentration, and Rlip depletion contributes significantly in HNE release 
as observed by ELISA. Higher levels of HNE are responsible for increased lipid peroxidation and 
oxidative stress, apoptosis, DNA damage and fragmentation, which contributes to cell death, as 
observed by cell-based lipid peroxidation assay, flow cytometric analysis and comet assay. Our 
findings indicate that increasing Ω-6 fatty acid by dietary or pharmacological means could enhance 
the effectiveness of oxidative-stress generating chemotherapy drugs used in breast cancer.  Pre-
clinical and clinical studies to confirm these findings are justified.



TOXI2022
2nd Global Summit on Toxicology and Applied Pharmacology 

September 19-21, 2022 | Barcelona, Spain


	_GoBack
	_Hlk46150946
	_Hlk74216321
	_Hlk77600625
	_Hlk80863731
	_GoBack
	_Hlk65496540
	_GoBack
	OLE_LINK20
	OLE_LINK21
	OLE_LINK22
	_GoBack
	_Hlk46150946
	_Hlk36465756
	_GoBack
	_GoBack
	_GoBack
	_Hlk73700044

