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This study investigated possible modulatory effects of melatonin treatment
on red blood cell (RBC) metabolism in an auto incubation model. The study
was carried out on six healthy donors (REF) and six sickle cell anemia patients
by incubating RBCs in their own plasma at 37 °C, during different times (0, 1,
3 and 6 hours). Furthermore, the sickle cells were incubated at the presence
(tSCA) or absence (SCA) of 1 mM melatonin. We assessed incubation period
and treatment effects on markers of membrane stability, hemolysis and an-
tioxidant capacity, as well as metabolic enzymes and subproducts. We con-
firmed the well-known increased osmotic resistance of sickle cells. The he-
molytic rate increased over time in all three groups, except in the tSCA group
at 6 hours. Neither incubation nor treatment influenced AChE activity and
plasma total antioxidant capacity (TAC). On the other hand, intra-erythrocyte
TAC was higher in the REF after one hour of incubation. Moreover, melatonin
treatment prevented NADPH cosumption and hemin formation, and it seemed
to activate LDH. The protection effects of melatonin obtained indicate a pro-
mising use of melatonin as an antioxidant and alternative treatment for
people with SCA.
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NRF2 is a cytoprotective transcription factor, yet NRF2 hyperactivating
mutations promote oncogenesis. We used an integrative genomics ap-
proach to get an unbiased view of gene dysregulation in tumors with on-
cogenic NRF2 mutations and identified a set of 32 direct NRF2 targets that
are consistently upregulated in these tumors. This NRF2 cancer signature
includes canonical redox-related NRF2 targets (e.g., NQO1) as well as sev-
eral genes not previously linked to NRF2; upregulation of this gene set is
independent of the organ where the tumor developed. A key distinguishing

feature of the NRF2 cancer signature genes is that they are regulated by
high affinity NRF2 binding sites (antioxidant response elements) that fall
within DNA regions with a ubiquitously permissive chromatin signature.
This implies that the NRF2 cancer target genes are broadly responsive to
oncogenic NRF2 because they lack the epigenetic restraints that restrict
expression of most NRF2 targets. We used this NRF2 cancer signature to
infer NRF2 activity across 9000 tumors and found that high NRF2 activity is
associated with decreased survival in many cancer types. Additionally,
network-based screening for drivers of this universal NRF2 cancer signature
has identified several novel genetic modifiers of NRF2 activity.
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Cigarette smoke (CS) is one of the most toxic inhaled environmental
stressors leading to numerous, preventable, human pathologies. Its deleterious
effects on neuro-immunomodulatory systems remain to be documented. We
hypothesize that CS activates hypothalamus-pituitary-adrenal axis (HPA axis)
releasing glucocorticoids by adrenal cortex. FK506 binding protein 5 (FKBP5),
also known as FKBP5; (family of immunophilins) are transcriptionally induced
by glucocorticoids and is known to regulate glucocorticoid receptor (GR) re-
sponses. Increased expression of FKBP5 was reported to confer ‘glucocorticoid
resistance’ by binding to GR and preventing GR-translocation to nucleus. Our
focus on FKBP5 was stimulated by data from a genome-wide search for mRNA
correlates of (CS)-responsive lung transcriptomes. Studies comparing the lung
transcriptomic profile of CS-exposed C57BL6 and A] mice to air-breathing
controls showed elevated levels of FKBP5 mRNA expression in both mouse
strains. FKBP5 was also seen to regulate IkBa and p65 nuclear translocation in
lung cancer cell lines, suggesting a contributory role of FKBP5 in proin-
flammatory stimuli of CS. The data suggests that modulation of FKBP5 ex-
pression by CS may cause dysregulated GR responses and modulate in-
flammatory-immune pathways in lungs.
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