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| 3) Apoptosis

Can be triggered by mild
cellzlar injury and by
various factors internal or
external to the cell; the
damaged cells are then
disposed of in an orderly
fashion.

4) Coagulation
Alsc known as clotting is
the process by which
blood changes from a
iquid te a gel forming a
blood clot. It potentially
results in hemostasis.

5) Cytokines
Signaling molecules that
direct immune function.




Gene expression is compared to age matched controls. Coloration of the oval
indicates the degree of expression. The darker the red, the greater the
upregulation. The darker the blue, the greater the down regulation.
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2) Insulin

The system that controls
circulating blood sugar as
well as sugar entry into
the cell including binding
proteins, receptors and
growth factors.




ltem #1 & 2

» |dentify Molecular Hypometabolism (MHM) and Proliferative Physiology.

» MHM is the reduction in the expression of ribosomal and nuclear encoded
mitochondrial genes.

» Proliferative Physiology is the use of aerobic glycolysis rather than oxidative
phosphorylation for ATP production.

» |RS 2 and translocase are the 2 principal markers for MHM and Proliferative
physiology.

» |RS 2 tells about glycolysis and translocase tells about delivery of
mitochondrial gene products across the outer mitochondrial membrane

pore



HYPOMETABOLISM

Translocase downregulation or suppression causes closure of Voltage Dependent
Anion Channels (VDAC) on outer mitochondrial membrane resulting in suppression
of nuclear encoded mitochondrial gene products. Messenger RNA suppression
disrupts ribosomal protein synthesis resulting in hypometabolism.

iIsruption of nuclear encoded mitochondrial RNA impacts multiple mitochondrial
functions including production of ATP Synthases (ATP synth) interfering with ATP
production and further reducing metabolism

Additional contributors to MHM include downregulation of IRS2 and
Actinomycetes which reduces release of endosomal insulin and glucose.

NADH dehydrogenase (NDUF) if downregulated impairs the fransfer of electrons to
CoenzymeQ disrupting Complex 1 & 3 of the ETC.




Translocase & IRS 2

Due to franslocase suppression causing closure of Voltage Dependent Anion
Channels (VDAC) on outer mitochondrial memibrane, pyruvate cannot enter the
mitochondria. If at the same time Glut 1 & 4 are open as a result of IRS2
upregulation, glucose builds up in the cytoplasm increasing glycolysis.

Aerobic cytosolic glycolysis impacts energy production since pyruvate cannot
enter the mitochondria. Pyruvate is either converted info lactic acid, increasing

the anion gap, or shunted into biosynthetic pathways in preparation for cell
division.

Lactic acidosis is a by product of aerobic glycolysis since pyruvate is converted
into lactic acid.

IRS2 downregulation impairs both glycolysis and oxidative phosphorylation which
can lead to unprogrammed cell death.




Proliterative Physiology

» This is due to increased subsirate production from aerobic glycolysis as @
result of positive IRS2 and downregulated translocase.

» |ipids and nucleotide substrates produced by the first 3 steps of aerobic
glycolysis contribute to proliferative physiology.

» Associated with pulmonary hypertension which can be further
exacerbated by pulmonary fibrosis due to elevation of TGF beta

» Associated with deficient Treg cells and neuronal injury with grey matter
nuclear atrophy. Elevated beta tubulin also conftributes to this. The greatest
degree of atrophy is seen with positive MHM and IRS2.




3. APOPTOASIS

RIPKT is the most important marker in this section. Upregulation results in the
most dramatic suppression of apoptosis.

BCL2 not infrequently associated with COVID-19

CASP10, CASP3 & CASP8 sequential activation involved in execution phase
of apoptosis

CLU clears cellular debris and aids in protein folding
FAS apoptosis signaling receptor
FOXO3 upregulates genes necessary for cell death

MAP3KS5 implicated in neurodegenerative and oxidative stress related
diseases |

CD48 modulate NK cell function




4. COAGULATION

®» |mpacted if 3 or more genes are positive leading to microvascular clots
and increasing risk of vascular dementia. Atrophic nuclei are seen with
coag gene abnormalities.

» F]3A1 associated with discordant protein and fibril formation especially if
CLU and TUBB1 are elevated. CLU is involved in aiding protein folding.
Misfolded proteins are associated with neurodegenerative diseases.

» [5is Factor 5 Leiden

» [TGA2B & ITGB3 are involved in formation of a fibrinogen receptor on
platelets. Cognitive impairment increases with over expression.

» GPéis involved with collagen induced activation and aggregation of
platelets.

» PF4 promotes coagulation




4. COAGULATION-continued

» GP9 forms a non-covalent complex with glycoprotein 1B and is a receptor
for von Willebrand factor.

» SELP produces a cell adhesion molecule

» THBS1 plays arole in platelet aggregation

» TREMLI facilitates platelet aggregation by binding to fibrinogen




5. CYTOKINES

®» The most significant are IL1B, TGF beta-1 and TGFBR1, 2 & 3.

» |L1B mediates inflammation and is involved in cell proliferation,
differentiation and apoptosis

-» F beta-1 and TGFBRI1, 2 & 3 are markers for specific exposure 1o
actinomycetes along with MAPK.




6. LYME

» All are significant and can rule in or out Lyme with GENIE

®» | yme scores can indicate untreated Lyme or Lyme treated in the past 6
months. If Z score of TGF beta, tumor necrosis factor (TNF), Interleukin 1 beta
(IL1B) and CD4 are added, the sum is divided by 4 and if the result is
greater than 1.37 it is suggestive of untreated Lyme. If all the Lyme scores
on GENIE are added except EIF4g2, divided by 7 and if the number is
greater than 1.37, then it is suggestive of Lyme treated in the past 6 months

Blac '-legged tick : Western black-legged tick
e ¥ - -3 "

P Lo oo Black -legged.
, ] tlck(engorged)

AC %




/. GRANZYMES & DEFENSINS

» AI1B and A4 are most significant

» Positive with viral activation and often with Bartonella




3. IKAROS ZINC FINGER PROTEIN

» |KFZ1 associated with chromatin remodeling and IKZF2 regulates
lymphocyte development

» |f 3 lkaros are +ve and VIPR1 —ve, MCS is likely in 85% of cases

» |f VIPR is upregulated with hypometabolism, VIP can cause an untoward
response.

» Use caution advancing VIP dosing if VIPR1 and all 3 karos genes are
downregulated

» More severe CNS injury is seen when VIPR1 is +ve and lkaros is —ve.




9. MAP kinase

» All are important

» Flevated MAPK along with elevation of either TGFBR1 or 2 is seen with

actinomycetes exposure, explaining CIRS symptoms with a negative
HERTSMI-2

» Mycotoxins typically elevate MAPK to a greater degree than
actinomycetes, however in this case HERTSMI-2 is abnormal.
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10. TOLL RECEPTORS

» Upregulation of CD14 and TLR4 greater than 1.37 is associated with
endotoxin exposure.
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11. B CELLS

» Uncertain how these genes factor into CIRS
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12. T CELLS

» Defective anfigen presentation is seen in CIRS Stage 1 or 2 with
downregulation of CD3D and CD48.




13. CIRS BIOMARKERS

® Are significant if 4 or more are upregulated.
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14. CIRS BIOMARKERS

» TRPV2 upregulation is associated with ciguatera toxicity




15. PROSTAGLANDINS

» ALOX15 and PTGS1
» |f ypregulated NSAIDS may be beneficial

Ibuprofen Tablets, 200 mg :
Pain Reliever/ Fever Reducer (NSAID) €3

200 Caated! Tobévds 4 Tablets




16. PTSD

» |ndicative if FKBPS is upregulated since it is an important modulator of stress
responses




17. HISTAMINE

» CCLSis chemotactic for T cells, eosinophils and basophils
» HDC converts L-histidine to histamine

» MCAS cannot be diagnosed if either are elevated
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» MMP-9 and TIMP-2 act in opposition




19. CYTOSKELETON

= Tubulins, TUBB1 & TUBA4A are involved in intfracellular transport

» Upregulation results in closure of pores on outer mitochondrial membrane
or VDAC which can lead to cell death

» The greater the upregulation of TUBA4A, the greater the grey matter
nuclear atrophy on MRI.
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20. COMPLEMENT

» Flevation of SERPINGT is associated with elevation of C4a

Complement pathway
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THANK YOU

» To Drs. Shoemaker and Ryan for making GENIE possible and to Dr.
Shoemaker for his guidance and input on this presentation.

» Thank you to Marcia Cash for technical assistance in the presentation.




HAWAIIAN SUNSET

Contact me at kohalamedicine@gmail.com




