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Fallon, Nevada
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Fallon, Nevada Leukemia Cluster
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Figure 1. Temporal distribution of the 16 children who had lived in Churchill County, Nevada, and were
diagnosed with leukemia between June 1997 and August 2002. Cancer type and cell type are defined. One

case declined participation in the study, and one was diagnosed outside the study period. The nine indi-
viduals fitting the restricted case definition are indicated by asterisks (*).

Rubin et al. EHP 2003



B lymphocyte Development
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Can tungsten exposure lead to leukemogenesis?

IF....THEN

* B cell development occurs in the bone marrow within the bone after
birth. Thus, this compartment should be exposed to tungsten.

* Kids in Fallon, largely had Acute Lymphoblastic Leukemia of the preB
subtype. So, tungsten would be predicted to have an effects on
developing B cell populations.



Tungsten Accumulates in the Bone
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Synchrotron
radiation micro X-
ray fluorescence
(SR-uXRF) shows
tungsten in bone

Black = calcium
Red= tungsten
Blue= zinc

VanderSchee et al. Comm Chem 2018
Canadian Light Source (CLS) in Saskatoon, Canada ‘
National Synchrotron Light Source Il (NSLS-II) in Upton, USA e1s m205 0 195 H18S




Tungsten exposure results in increased preB cells
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Tungsten-induced changes in preB cells sorted
from murine bone marrow
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Tungsten exposure increases DNA damage in
Developing B cells

In Vitro Whitlock-Witte Cultures In Vivo Tungsten exposed mouse (8 weeks)
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Geometric Mean of Fluorescence Intensity of yH2AX

Tungsten Alters DNA Damage Repair
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Tungstates Inhibit HR DNA Damage Repair
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Tungstates Inhibit NHEJ DNA Damage Repair
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Tungstates Modulate the Recruitment of DNA Damage Repair Regulatory Proteins of

HR and NHEJ 16
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Conclusions

Tungsten may contribute to carcinogenesis by:

* Modulating intracellular signaling leading to an inhibition of
differentiation

* Acting to increase DNA damage in the context of endogenous or
exogenous damage, although not inducing DNA damage itself.

* Inhibiting DNA damage repair mechanisms, potentially through
common NHEJ/HR DDR molecule.
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Breast Device Recall Made Most Severe

By DENISE GRADY
Published: April 14, 2011
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How IORT works

Intraoperative Radiation Therapy or IORT delivers radiation inside the operating

lincision is
witing procedure,
Source: www.xoftinc.com Molly Zisk / The Register




Breast cancer patients were exposed to tungsten during a recent

clinical trial.
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Tungsten does not enhance primary tumor growth
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Tungsten does enhance lung metastases
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Tungsten increases myeloid-derived suppressor cell number
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Tungsten content of the bone is increased in tumor-bearing mice
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Conclusions Il

Tungsten may contribute to carcinogenesis by:
* Modulating intracellular signaling leading to an inhibition of differentiation

e Acting to increase DNA damage in the context of endogenous or exogenous
damage, although not inducing DNA damage itself.

* Inhibiting DNA damage repair mechanisms, potentially through common
NHEJ/HR DDR molecule.

* Modulating the metastatic niche and recruiting repressive immune
components.
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Tungstates Inhibit DNA Damage HR Response
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Tungstates Inhibit DNA damage NHEJ Response
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Genome-wide CRISPR/Cas9 Screen in PreB ALL Cells
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CRISPR Screen Revealed Novel Modulators of Tungstate Exposure
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Cell Viability (%)
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