
 

NorCal SOT Fall Symposium 2019 
The Hematopoietic System:   

Therapeutics, Toxic Responses, and Strategies for 21st Century 

October 24th, 2019 
South San Francisco Conference Center, 255 South Airport Boulevard,  

South San Francisco, CA 94080  
 

Morning Session 
7:30 am – 8:30 am Registration & Breakfast 

8:30 am – 8:45 am Opening Message from The NorCal President 
Dinah Misner, PhD, DABT, DSP, Aligos Therapeutics 

8:45 am – 9:30 am 
Plenary Speaker:  Toxicology or Exaggerated Pharmacology: The MOA of the 
IMiD Drugs 
Brian Cathers, PhD, Global Blood Therapeutics 

9:30 am – 10:15 am 

FDA Guidance on Nonclinical Development of Pharmaceuticals for Severely 
Debilitating or Life-Threatening Hematologic Disorders 
John Leighton, PhD, Office of Hematology and Oncology Products, US Food 
and Drug Administration (remote) 

10:15 am – 10:45 am Coffee Break 

10:45 am – 11:30 am 
De-Risking Hematopoietic Toxicity – The Need for More Complex In Vitro 
Tools 
Aaron Fullerton, PhD, Genentech 

11:30 pm – 1:00 pm Lunch Break: Lunch with Experts 
Afternoon Session 

1:00 pm – 1:15 pm Chapter Announcements and Acknowledgements 

1:15 am – 2:00 pm 

The Hematologic Toxicity of Anilide Herbicides and Its Use in Characterizing 
the Human Health Risk of Propanil 
Peter Lohstroh, PhD, Department of Pesticide Regulation, California 
Environmental Protection Agency 

2:00 pm – 2:45 pm 

Cholinesterase Inhibition by Pesticides and Determinants of Intra- and Inter-
Individual Variability 
Heather Bolstad, PhD, Office of Environmental Health Hazard Assessment, 
California Environmental Protection Agency  

2:45 pm – 3:00 pm Coffee Break 

3:00 pm – 3:45 pm Mechanisms and Investigations into Hematotoxicity 
Nancy Everds, DVM, DACVP, Seattle Genetics 

3:45 pm – 4:30 pm SB-525, a Novel Gene Therapy for Treatment of Hemophilia A 
Kathleen Meyer, MPH, PhD, DABT, Sangamo Therapeutics 

4:30 pm – 6:00 pm Reception & Networking 
Please feel free to contact Andrea Kim at akim@gbt.com OR Dinah Misner at dmisner@aligos.com if you 
have any questions. 

If you have ideas or suggestions for future NorCal SOT symposia we would like to hear from you. Please 
contact VP -Elect Chris Frantz at cfrantz@seagen.com 



 

Brian Cathers, PhD, Global Blood Therapeutics (GBT) 

Dr. Cathers joined GBT in February 2019 as chief scientific officer. He is responsible for the 
company’s research function, from discovery to preclinical development, and oversees all 
internal and external research activities. Prior to GBT, Dr. Cathers led drug discovery at 
Celgene’s Protein Homeostasis Thematic Center of Excellence, where his teams produced five 
new development candidates and advanced three investigational drugs into clinical testing in 
just four years. Before that, he oversaw enzymology and biophysical chemistry research at 
NewBiotics, Inc., and was part of a small team that developed a colorectal cancer drug from 
basic research to clinical testing in less than three years. He started his drug discovery career as 
an enzymologist at Axys Pharmaceuticals. Dr. Cathers holds a B.S. in chemistry from Emporia 
State University and an M.S. and a Ph.D. in medicinal chemistry from the University of Kansas. 
He completed his postdoctoral fellowship at the Drug Dynamics Institute at The University of 
Texas at Austin. 

Toxicology or Exaggerated Pharmacology:  The MOA of the IMiD Drugs 

Abstract:  Thalidomide was brought to the market in the 1950’s in a post-war Europe that 
needed a safe alternative to barbiturates.  Rodent testing indicated that the drug was safe at 
very high doses, but the human tragedy that followed was horrific and difficult to fully quantify.  
Fifty years later, thalidomide was brought back to the market as a treatment for leprosy and 
then multiple myeloma.  Dozens of papers were published over this period of time attempting 
to define the mechanism of action of the drug; none came close.  How is it that such a tiny 
molecule could possess so many apparently different physiological activities?  Serious 
side-effects in humans like peripheral neuropathy, DVT and of course teratogenicity appear 
unrelated to the hematological side-effects like neutropenia and lymphopenia, but why are 
rodents mostly unaffected?  Thalidomide and the IMiD drugs helped change the course of a 
multiple myeloma diagnosis, converting what was a death sentence to a manageable disease 
for many.  What underlying mechanism allows drugs like thalidomide, lenalidomide and 
pomalidomide to appear “chemo-like”, killing B-cell related cancers and inducing cytopenias 
but simultaneously stimulating T and NK cells?  Not all side-effects can be explained by on 
target mechanisms (yet), but the field has come a long way in the last 6 years… 

 



 

John Leighton, PhD, Office of Hematology and Oncology Products, US Food and 
Drug Administration 

Dr. Leighton received his PhD from the Department of Physiology and Biophysics at the 
University of Illinois, Urbana-Champaign. Dr. Leighton first came to FDA as a pharmacology and 
toxicology reviewer in the Center for Veterinary Medicine and moved to the Division of 
Oncology Drug Products (DODP) in CDER as a reviewing pharmacologist, later serving as a 
supervisory pharmacologist.  Dr. Leighton is currently the Director for the Division of 
Hematology Oncology Toxicology in the Office of Hematology and Oncology Products, where 
his primary responsibility is providing policy direction and review oversight of nonclinical 
studies submitted to support IND, NDA and BLA applications for oncology and hematology 
indications.  Dr. Leighton serves as co-chair of the PTCC Computational Toxicology 
Subcommittee.  He served as Rapporteur for the ICH S9 Q&A guidance for anticancer 
pharmaceuticals which was approved by the ICH Assembly in April, 2018, and is Deputy Topic 
Lead for FDA for ICH Q3D, Elemental Impurities. 

FDA Guidance on Nonclinical Development of Pharmaceuticals for Severely Debilitating or 
Life Threatening Hematologic Disorders 

Abstract:  In March 2019, FDA finalized a guidance for industry describing the nonclinical 
recommendations for developing pharmaceuticals for severely debilitating or life-threatening 
hematologic disorders (SDLTHD). The guideline was finalized based on comments from industry, 
individuals, trade organizations and a professional society posted to the docket at 
regulations.gov.  The recommendations found in this guidance will be discussed, and significant 
differences between the draft and final guidances will be highlighted. Also discussed will be 
FDA’s reorganization as it pertains to SDLTHD indications, the November 7th FDA listening 
session, and the status of ICH discussions on the broader topic related to hematologic and 
non-hematologic disorders that may be SDLT. 

 



 

Aaron Fullerton, PhD, Genentech 

Dr. Fullerton obtained his PhD in Pharmacology and Toxicology from Michigan State University, 
where he focused on the role of inflammation and aberrant immune responses to xenobiotics 
in the etiology of hepatotoxicity.  He continued this research focus as a postdoctoral IRTA fellow 
at the NIH (National Heart, Lung and Blood Institute) in the laboratory of Lance R. Pohl, where 
he investigated the roles of the innate and adaptive immune systems in the pathogenesis of 
drug-induced liver injury.  In 2014, he joined Genentech and now leads the Investigative 
Toxicology Laboratory supporting pre-clinical safety assessment efforts for both large and small 
molecule drug development.  His research group is focused on identification of safety liabilities 
and elucidating mechanisms of toxicity particularly in the areas of hepatotoxicity, 
immunotoxicity, and hematopoietic toxicity. 

De-Risking Hematopoietic Toxicity – The Need for More Complex In Vitro Tools 

Abstract:  Hematopoietic toxicity induced by drug treatment is a significant contributor to 
failure in early clinical development, particularly in oncology indications.  Even when 
hematopoietic toxicity does not lead to attrition, it often results in dose limitations, altered 
dosing schedules, and restrictions to the target patient populations.  Of particular interest is 
that preclinical in-vivo models demonstrate good positive concordance for hematopoietic 
adverse events and these toxicities are often considered a direct result of the pharmacologic 
target.  As such, hematopoietic toxicity should be particularly sensitive to predictive efforts 
early in drug discovery.   However, the sensitivity of these in-vivo models is low and in-vitro 
screening paradigms haven’t evolved much in the past five decades.  In an effort to revitalize 
these predictive approaches, a model utilizing simultaneous differentiation of CD34+ human 
stem cells into multiple hematopoietic lineages was developed for use as a first-tier screening 
assay.  Leveraging a multiparametric flow-cytometry based methodology enables insights into 
mechanism of action and specific lineage sensitivities in a single sample well.    

Using this approach, we report the hematopoietic toxicity profiles of a variety of oncology drug 
classes and show clear concordance with the observed hematologic findings in clinical trials.   
These results demonstrate the utility of this assay to quickly and thoroughly characterize 
hematopoietic liability in early discovery and lead optimization stages of drug development. 
Thus, providing a valuable tool to explore mechanism of action, inform on patient safety and 
reduce clinical stage attrition due to dose-limiting hematopoietic toxicities. 

 



 

Peter Lohstroh, Ph.D., California Environmental Protection Agency, Department 
of Pesticide Regulation, Human Health Assessment Branch (HHAB), Toxicology 
and Dose Response Assessment Section (TDRAS) 

Dr. Lohstroh joined the Department of Pesticide Regulation’s (DPR) Human Health Assessment 
Branch in 2012 as a Staff Toxicologist.  He currently holds the position of Section Chief of the 
Toxicology and Dose Response Assessment Section (TDRAS).  TDRAS toxicologists conduct 
human health risk assessments of exposures to pesticides. In these evaluations, Dr. Lohstroh 
team applies cutting-edge statistical and computational tools, and methods, including 
Benchmark Dose (BMD) modelling, Quantitative Structure–Activity Relationship (QSAR) 
modelling, Physiologically-Based Pharmacokinetic (PBPK) modelling, ToxCast data in vitro data, 
and the like.  These risk assessments are used by the DPR’s management to develop 
scientifically-based measures for the protection of human health.  

Dr. Lohstroh completed a B.S. in Food Biochemistry (1988) and a Ph.D. in Pharmacology and 
Toxicology with Dr. Bill Lasley (2005) at the University of California at Davis (UCD). His doctoral 
research focused on the development of endocrine biomarkers for assessing female 
reproductive function and early pregnancy for human population-based studies. He was a post-
doctoral fellow with Kit Lam at UCD Comprehensive Cancer Center (2005-6) where his research 
focus was on the development of targeted nanoparticle drug delivery systems for blood 
cancers. Prior to joining DPR, Dr. Lohstroh was the principal investigator for several pre-clinical 
and clinical drug development projects at two biopharmaceutical companies (Telomolecular, 
Inc. and Vitalea Science, Inc.). He is the author of 25 peer-reviewed publications and his awards 
include the Recognition of Extraordinary Contributions by the Office of the Vice Chancellor of 
Research (UCD, 2000) and the Director’s Gold Award for Innovation and Ingenuity, Superior 
Accomplishment (DPR, 2016). His research interests are currently focused on the evaluation of 
human health risk and the development of predictive models in toxicology. 

The Hematologic Toxicity of Anilide Herbicides and Its Use in Characterizing the Human 
Health Risk of Propanil 

Abstract:  Propanil is an anilide herbicide that’s widely used in California (CA) to protect rice 
crops from invasive weeds. Propanil is similar to other structurally-related herbicides Linuron 
and Diuron in that their common herbicidal mode of action (MOA) is based on its selective 
inhibition of photosynthetic electron transport in target plants. This similarity extends to their 
well characterized MOAs for hematologic toxicity that are mediated by a common metabolite: 
3,4-dichloroaniline (3,4-DCA). Propanil is a unique concern because it is the only parent 
compound in this group that it is largely converted into 3,4-DCA in the environment. The 
Department of Pesticide Regulation (DPR) used the above hematologic MOA to identify 



 

endpoints from in vivo bioassays with rats to establish critical points of departure (PODs) that 
were then used to characterize the risk to humans under occupational and non-occupational 
exposure scenarios.  

Note: The opinions are the authors’ and do not necessarily reflect the policies of Cal EPA of 
DPR. 

 

Heather Bolstad, PhD, Office of Environmental Health Hazard Assessment, 
California Environmental Protection Agency 

Dr. Bolstad is a toxicologist with the Office of Environmental Health Hazard Assessment 
(OEHHA) within the California Environmental Protection Agency.  She is based in OEHHA’s 
Oakland office.  She has expertise in pesticide toxicology and risk assessment, most notably that 
of the organophosphate pesticides.   More recently, she has been evaluating the health impacts 
from oil and gas production in California.  She received her B.S. in Biochemistry and Biophysics 
from Oregon State University and her Ph.D. in Pharmacology and Toxicology from UC Davis.   

Cholinesterase Inhibition by Pesticides and Determinants of Intra- and Inter-Individual 
Variability 

Abstract:  Acetylcholinesterase (AChE) is a critical enzyme responsible for hydrolyzing the 
neurotransmitter acetylcholine and thereby controlling cholinergic tone within the neuronal 
and non-neuronal cholinergic systems.  Nerve agents such as sarin act by inhibiting AChE; 
similarly, organophosphate and carbamate insecticides act by inhibiting insect AChE.  However, 
mammalian AChE is also inhibited by these pesticides, resulting in both acute and chronic 
effects, particularly on the nervous system.  Exposure to cholinesterase-inhibiting pesticides 
occurs among both the general public (e.g., through the diet) and workers, particularly those 
involved in agriculture.  Understanding the pharmacology of AChE inhibition and how 
individuals vary in their susceptibility to inhibition is therefore of great importance in 
preventing adverse health effects from these pesticides (and nerve agents), but is also 
important for drug development, as AChE has become an important drug target in conditions 
such as Alzheimer’s disease.  The metabolic enzymes which govern the pharmacokinetic 
disposition of organophosphate pesticides exhibit substantial intra- and inter-variability in 
expression and/or activity as a result of a number of factors, including age, genetics, disease, 
physiological state (e.g., pregnancy), nutrition, and co-exposure to other xenobiotics.  These 
factors will be presented and discussed, as will the available evidence that this variability 
influences susceptibility to cholinesterase inhibition and associated health effects.     

 



 

Nancy Everds, DVM, DACVP, Seattle Genetics 

Dr. Everds is a veterinary pathologist in the Department of Non-Clinical Sciences at Seattle 
Genetics.  She earned her BS degree from the Massachusetts Institute of Technology, and her 
DVM degree from the College of Veterinary Medicine at the University of Illinois.  She did her 
residency in clinical pathology at Purdue University, and is board-certified by the American 
College of Veterinary Pathologists in Clinical Pathology.  Nancy is a past-President of the Society 
of Toxicologic Pathology.  Prior to Seattle Genetics, Nancy worked in toxicology departments at 
Amgen, DuPont, and Roche.   

Nancy’s professional interests include unexpected effects of biotherapeutics in cynomolgus 
monkeys, immune complex-related pathology, normal variability in cynomolgus monkey 
immune organs, and how stress can affect toxicity results. 

Mechanisms and Investigations into Hematotoxicity 

Abstract:  The interpretation of hematology results from nonclinical studies can be challenging.  
Understanding normal hematopoietic processes is essential for determining potential 
alterations by biologics and other novel therapeutics.  Preanalytical processes can have a 
significant effect on hematologic results and need to be carefully controlled to be able to 
discern test article-related effects.  Hematology changes related to the pharmacology of the 
test article may result in expected changes in blood cell counts, or may uncover unexpected 
species differences in pharmacologic action.  Unintended hematologic effects of test articles 
may be caused by interactions of the test article with non-target molecules or with biological 
cascades.   

 

 



 

Kathleen Meyer, MPH, PhD, DABT, Sangamo Therapeutics 

Dr. Meyer is Vice President of Nonclinical Development at Sangamo Therapeutics and leads 
nonclinical development of Sangamo’s genomic medicines including gene editing, gene therapy, 
cell therapy and gene regulation therapeutic candidates.  Dr. Meyer provides leadership on 
nonclinical safety evaluation strategy and bioanalytical sciences development of assays 
supporting nonclinical and clinical studies. She has over 20 years of industry experience in 
nonclinical safety evaluation, bioanalytical development, pharmacokinetics and supported 
development of ZFN-based gene editing, small molecule, monoclonal antibody, enzyme 
replacement, botulinum toxin, gene and cell therapy programs. Prior to joining Sangamo, Dr. 
Meyer served as Principal Scientist, Pharmacology and Toxicology at BioMarin Pharmaceutical 
Inc. where she guided small molecule and biologic drug candidates through the nonclinical 
development process supporting clinical trials and marketing authorization. She served as 
Senior Director, Nonclinical Safety Evaluation at XOMA LLC and, prior to that, held positions as a 
Scientist and Principal Scientist at Elan Pharmaceuticals from 1997-2003. Before joining 
industry, she worked as a post-doctoral fellow evaluating non-viral methods of gene delivery at 
the University of California, San Francisco. Dr. Meyer received an A.B. in Physiology, a Master’s 
degree in Public Health specializing in Toxicology and Epidemiology, and her Ph.D. in 
Environmental Health Science/Toxicology from the University of California, Berkeley. Dr. Meyer 
is a Diplomat of the American Board of Toxicology. 

SB-525, a Novel Gene Therapy for Treatment of Hemophilia A 

Abstract:  Dr. Meyer will be discussing the nonclinical program supporting First-in-Human 
clinical studies for SB-525, a novel AAV6-based gene therapy for adults with severe 
hemophilia A.  Hemophilia A is a rare bleeding disorder, caused by a deficiency of clotting 
Factor VIII protein, in which blood does not clot or stop bleeding when blood vessels are 
injured.  SB-525 is a gene therapy that uses an AAV vector to deliver a new therapeutic copy of 
the Factor 8 gene to the patient’s liver cells, designed to enable the liver to produce and secrete 
functionally active Factor VIII protein into the bloodstream. This presentation will include a 
brief background on the pathophysiology of hemophilia A, nonclinical studies with SB-525 and 
interim data for the ongoing phase 1/2 clinical study. 


