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Epigenetics
Versus

Genetic Determinism

Long ring fingers means you won’t get lost 
and more adventurous in bed.
Blue eyes mean you may be brainier

Blondes are better in bed but brunettes earn more

Gingers hate the dentist more

Bigger breasts are linked to bigger IQs

You'll sneeze less with a bigger nose

Longer legs means you are healthier

Stubbier toes help you run faster

Bigger lips lead to longer relationships

An hour-glass waist makes you more fertile while a 

bigger bottom will give you brainier babies

19/4/2018

The 7 foods and drink you should NEVER 
take with these common medicines

1. Grapefruit: statins (Furanocoumarins)
2. Cheese and meat: antibiotics (Tyramine)
3. Fizzy drinks: ibuprofen (Acid)
4. Booze: painkillers and antihistamines 

(Detoxification)
5. Milk: antibiotics, ibuprofen (Calcium 

inactivates)
6. Kale: warfarin Vitamin K)
painkillers
7. Tea and coffee: anti-psychotics (Caffeine)

1/6/2018
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Gene expression
versus

Epigenetics

Measurements have been made 
of different biological markers 
related to changing gene 
expression – a process known as 
epigenetics and it has been 
found we are not beholden to our 
genes and that gene expression 
is changeable.

Becoming Supernatural by Joe Dispenza 2017 Page 11

Genes don’t create disease. 
Instead our external and internal 
environment programs our genes 
to create disease.

Becoming Supernatural by Joe Dispenza 2017 Page 11
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Introduction
Photons participate in many 
atomic and molecular 
interactions and changes.
Recent biophysical research has 
detected ultra-weak photons or 
biophotonic emission in 
biological tissue. 

Biophotons - The Light in Our Cells. Marco Bischof. ISBN 3-86150-095-7

It is now 
established that 
plants, animals and 
human cells emit a 
very weak radiation 
which can be 
readily detected 
with an appropriate 
photomultiplier 
system.

Although the emission is 
extremely low in mammalian 
cells, it can be efficiently induced 
by ultraviolet light.
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Energy is a frequency and all  
frequency carries information..

Everything living  in in our 
universe is emitting light and 
information.
When you are living in survival 
mode with stress you draw from 
this energy and convert it into 
chemistry and as you do so, the 
field around your body shrinks.

Photoenhancer equipment can  
measure the emission of photons 
to determine whether a person is 
building a field of light around 
them or diminishing their own 
light field.
When more light is emitted, 
there’s more energy and hence 
more life. 

Becoming Supernatural by Joe Dispenza 2017 Page xxii

Biophoton research proves that 
the body’s cells and various 
systems communicate not only 
by chemical reactions but also by 
a field of coherent light that 
carries information that causes 
the environment within and all 
around the cell to give 
instructions to other cells and 
biological systems.
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1. Scale of Genetic Expression 
(Scale of Health)
“On a scale of 1-100 your Gene 
Expression (ability to repair, 
regenerate and maintain health 
and wellness ) calibrates at …….”

2. Scale of Ingestion
On a scale of 1-100  the 
percentage of essential nutrients 
that you ingest  i.e. eat and drink, 
to attain optimal health and 
wellness is ………..?

3. Scale of Digestion
On a scale of 1-100  the 
percentage that you digest i.e. 
reduce long chain molecules 
down to short chain molecules to 
readily absorb, these essential 
nutrients is  …………?
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4. Scale of Absorption
On a scale of 1-100  the 
percentage that you absorb these 
short molecules i.e. getting them 
from the intestine into the blood 
is………….?

Left Brain – Right Brain dominance

1. Left brain eyes left

Right brain eyes right

Side that weakens is the less

dominant brain.
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The dominant hemisphere 
should be the location of the 
conscious mind.

The less dominant hemisphere 
should be the location of the 
unconscious mind.

Percentage  left and right brain 
useage

On a Scale of 0-100 the 
percentage that you use your 
LEFT BRAIN IS ………..?

On  a Scale of 0-100 the 
percentage that you use your 
RIGHT BRAIN is ……....?

Phenotype
v

Genotype
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When examining health issues 
there are two aspects to consider
1. Phenotype- how genes express 

themselves to repair, 
regenerate and maintain health 
and wellness.

2. Genotype- What you were           
conceived with from your        
parents genome. Your 
constitution.

50% 50%

50% 50%

25% 25% 25% 25%

25%

25%

25%

25%

The function of the nucleus, that 
contains the genes is to store the 
blueprints for tissue repair.

Genes encode for protein 
synthesis.

Enzymes are proteins but not all 
proteins are enzymes. There 
are 6953 known enzymes to date.
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Francis Crick 
was the first 
person to 
propose the 
Central 
Dogma. It is 
the foundation 
pillar of 
molecular 
genetics.

The Central Dogma

The character of an organism 
was thus thought to be pre-
programmed in its DNA.
Hence the concept of “Genetic 
Determinism”. (fate is pre-
programmed from the moment 
of conception!)
We would be thus victims of our 
heredity.
de Melo‐‐‐‐Martín, Inmaculada (December 2003). "When Is Biology Destiny? Biological 
Determinism and Social Responsibility" (PDF). Philosophy of Science. 70 (5): 1184–
1194. i:10.1086/377399.

The Human Genome project 
1987-2001 (A corporate event!)
Thought that for every protein in 
the human body you need a 
gene.
There are over 100,000 proteins 
in the human body and so it was 
thought there must be over 
100,000 genes (+ regulatory DNA 
genes 20-40,000).

Biology of Belief by Bruce Lipton
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The results showed that humans 
only have 25,000 genes, little 
more than fruit flies.

Expectations were that as an 
organism evolves there would 
be greater numbers of genes.

Biology of Belief by Bruce Lipton

The nucleus was thought to be the 
brain of the cell.
But over 100 years ago 
experiments were performed 
which showed that genes did not 
control life. De-nucleating cells 
were shown to continue living 
quite satisfactorily for many 
months until either injured, starved 
or toxified. (environmental change)

Biology of Belief by Bruce Lipton

What maintains cell function are 
the signals that attach to the 
receptors on the cell and nuclear 
membranes.
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There are two classes of 
proteins built into the membrane
1. Receptor proteins
2. Effector proteins

Receptor protein

Effector protein

Signal Receptor Effector

Signal Receptor Effectorv v

There are thousands of protein 
receptors built into the cell 
membranes.

All functions carried out by the 
human (50 trillion cells) is carried 
out by each individual cell.
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The cell membrane reads the 
environment because it has 
receptors.
The human body also has a skin 
with receptors – big ones such 
as eyes, ears, nose, taste and 
small ones such as touch, 
temperature pain etc. to read the 
environment and send signals to 
the brain.

So the skin is really part of our 
brain.

Embryological connection-
Sperm and Egg
Zygote
Blastula               Gastrula
3 Dermal layers Ectoderm

Mesoderm
Endoderm

The Ectoderm provides for the Skin and the CNS
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Looking at the early embryology 
of the cell in more detail

Mitosis is a type of cell division 
that results in two daughter cells 
each having the same number 
and kind of chromosomes as the 
parent nucleus, typical of 
ordinary tissue growth.

Meiosis a type of cell division 
that results in four daughter 
cells each with half the number 
of chromosomes of the parent 
cell, as in the production of 
gametes.
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Mitosis

First stages of division of mammalian embryo. Semidiagrammatic. (From a drawing by Allen 
Thomson.) z.p. Zona striata. p.gl. Polar bodies. a. Two-cell stage. b. Four-cell stage. c. Eight-
cell stage. d, e. Morula stage.

The zona pellucida is a glycoprotein layer surrounding 
the plasma membrane of mammalian oocytes

Morula

1st Stage
The spherical egg. 
Note the  zona
pellucida. Inside 
the membrane is a 
fluid and inside 
this is  another 
perfectly round 
sphere – the 
female pronucleus. 

Fig 7-3
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Which contains 
22+1 
chromosomes –
half the 
chromosomes 
necessary to 
create a human 
body. Inside the 
zona pellucida are 
two polar bodies.

Fig 7-3

The ovum must be 
saturated with 
hundreds of sperm 
or conception is 
not possible. Out 
of those hundreds 
10, 11 or 12 must 
come together in a 
pattern on the 
surface.

Fig 7-4

This allows the 
11th, 12th or 13th

sperm to enter 
the ovum. One 
sperm cannot 
get through 
without the 
other 10, 11 or 
12.

Fig 7-4
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The successful 
sperm
penetrates the 
zona pellucida
and swims 
towards the 
female 
pronucleus. 

Fig 7-5

The sperm’s tail 
then breaks off 
and the tiny 
sperm head 
expands and 
becomes a 
perfect sphere, 
which is the 
male 
pronucleus.

It becomes 
exactly the same 
size as the female 
pronucleus and it 
contains the 
other half of the 
necessary 
chromosomes to 
form the genome.

Fig 7-5
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They now pass 
through each other 
and form a 
geometric 
relationship called 
the vesica piscis. 
This cannot occur 
unless the two 
pronuclei are the 
same size.

After the two 
pronuclei make a 
vesica piscis the 
male pronucleus
continues to 
permeate the 
female 
pronucleus until 
they are one – the 
zygote.

Fig 7-7

The human zygote 
will not change size 
during the first nine 
cell divisions. Its 
fixed, as is the size 
of the outer 
membrane The 
human zygote is 
200x bigger than the 
average human cell.

Fig 7-7
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When it divides 
into two, each of 
those two cells 
are half the 
original size and 
when they divide 
into four each 
cell is a quarter  
of the original 
size. 

Fig 7-7

The cells keep 
dividing like this 
until they have 
divided 9 x and 
number 511.
At this point the 
average cell size 
of the human 
body is reached.

Fig 7-7

1
2
4
8

16
32
64

128
256
511
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Mitosis 
continues and 
the dividing 
cells expand 
beyond the 
boundaries of 
the original zona
pellucida.

Fig 7-7

2nd Stage
The zygote splits.
The polar bodies 
now begin to 
migrate through 
the zona pellucida. 
One becoming the 
north pole and one 
the south pole.

Fig 7-9

A tube now forms 
running through 
the centre of the 
zygote. The 
chromosomes then 
break in half and 
half line up on the 
left side of the tube 
and half on the 
right side.

Fig 7-9
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After the 
chromosomes 
have lined up along 
the two sides of the 
tube, they form into 
2 cells, one on 
each side of the 
tube and each cell 
contains 44 +2 
chromosomes

Fig 7-10

The first two cells. 
(The zona
pellucida has 
been removed for 
the photograph.)

Fig 7-11

3rd Stage.
2 cells now divide 
to 4 cells forming 
a tetrahedron, the 
apex either 
pointing to the 
north pole for a 
boy or to the 
south pole for a 
girl.

Fig 7-12
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4th Stage
Next the cells 
divide into 8 
forming one 
tetrahedron facing 
up and one facing 
down a star 
tetrahedron 
(cube). Known as 
the “Egg of Life”.

Fig 7-15

Sometimes called 
the “Early Morula”

These 8 cells 
appear to be 
identical with 
each cell if 
separated from 
the others can 
form a human 
being.

Fig 7-15

These 8 cells are 
immortal relative 
to the physical 
body and 
contain the 
original DNA. 

Fig 7-15
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They are located in the precise 
geometric centre of the body which 
is 1 cun above the perineal body In 
Chinese medicine Cv 1 – ”Meeting 
Place of Yin”.

Fig 7-15

The foetus 
continues to grow 
radially in 360 
degrees from the 
original 8 cells.

Fig  7-17

5th Stage
Next the 8 cells 
divide into 16 cells 
(morula) where 
upon it forms 
another star 
tetrahedron 
(cube).This is the 
last time it will be 
symmetrical. 

Fig  7-18

Morula
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6th Stage
16 cells become 
32 cells and create 
a Blob spherical 
shape (blastocyst) 
which stretches 
and the inside 
starts turning out 
becoming a hollow 
ball.

Fig  7-19

Once at this stage 
it becomes a 
perfect hollow 
sphere. Then the 
north and south 
poles start 
dropping through 
the space inside 
like an apple cored 
through the middle.

Fig  7-19a

The hollow 
sphere then 
becomes a 
spherical torus 
at 511 cells. 

Fig  7-19b
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7th Stage
The expansion 
now goes 
beyond the zona
pellucida and the 
cells begin to 
differentiate. 

Fig  7-19

Early development of the embryo from ovulation through 

implantation in humans.

The 
beginning

A morula is distinct from 
a blastocyst in that a morula (3–4 
days post fertilization) is a 16-cell 
mass in a spherical shape 
whereas a blastocyst (4–5 days 
post fertilization) has a cavity 
inside the zona pellucida along 
with an inner cell mass. 
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A morula, if untouched and 
allowed to remain implanted, will 
eventually develop into a 
blastocyst.

"The Morula and Blastocyst". the Endowment for Human Development. Retrieved 11 April 2015.

A Platonic solid is 
a regular, convex polyhedron. It 
is constructed 
by congruent (identical in shape 
and size) regular (all angles equal 
and all sides equal) polygonal 
faces with the same number of 
faces meeting at 
each vertex. Five solids meet 
those criteria:
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Tetrahedron

Octahedron Hexahedron

Icosahedron Dodecahedron

Genes do not turn on or off on 
their own but respond to the 
signals (perception).
If the gene is damaged or 
destroyed it no longer is the 
blueprint and so the protein is 
not manufactured and 
dysfunction occurs (telomeres 
and telomerase).

Biology of Belief by Bruce Lipton

50% of chromosomes is DNA but 
50% is protein which surrounds 
the DNA like a sleeve. This protein 
is called non histone protein of 
which there are over 1000 and are 
involved with gene expression. The 
DNA of the gene is not exposed 
but covered by the protein. So to 
read the gene the protein sleeve 
has to be withdrawn. 
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Keeping the gene caps on or off

Histones - (De)Methylation and

(De)Acetylation

Inherent or Acquired

DNA loosens 
when it is 
about to 
divide and 
when it is 
under stress. 
It tightens 
when 
repairing.
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Such modifications include
1. Methylation
2. Acetylation
This affects their function of 
gene regulation.

In general, genes that are active 
have less bound histone, while 
inactive genes are highly 
associated with histones during 
interphase.
All histones have a highly 
positively charged N-terminus with 
many lysine and arginine residues.

1. Methylation
The addition of one, two or three 
methyl groups to lysine or one or 
two methyl groups to arginine has 
little effect on the chemistry of the 
histone; methylation leaves the 
charge of the arginine or lysine 
intact and adds a minimal number 
of atoms so steric interactions are 
mostly unaffected.
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Farnesyl phosphate

NH3

Farnesyl phosphate

NH3



30

Main methylators are
S. Adenosylmethionine (SAM)
Methylcobalamin
5MTHF
Betaine (Cofactors Zn)

Also check for
H4Biopterin
Folinic acid
CH2 H4Folate

BRENDA (The Comprehensive Enzyme Information System)

Functional Test for Methylation
Defects

Caffeine challenge test
Sellotape challenge test

Demethylation
Cytochrome p450 enzymes
Alpha-ketoglutarate-dependent 
non-heme enzymes are active 
for demethylation of DNA.
Flavin adenine dinucleotide
(FAD)-dependent amine oxidase
Vitamin C
Iron
Hydroxycobalamin

BRENDA (The Comprehensive Enzyme Information System)
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2. Acetylation
Addition of an acetyl group to  
lysine neutralises its positive 
charge. This reduces 
electrostatic attraction between 
the histone and the negatively 
charged DNA backbone, 
loosening the chromatin 
structure. 

Highly acetylated histones form 
more accessible chromatin and 
tend to be associated with active 
transcription. Lysine acetylation 
appears to be less precise in 
meaning than methylation, in 
that histone acetyltransferases 
tend to act on more than one 
lysine.

Lysine Acetyllysine
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DNA is wrapped around 
histones, and, by transferring an 
acetyl group to the histones, 
genes can be turned on and off. 
In general, histone acetylation 
increases gene expression.

Histone deacetylases are a 
class of enzymes that 
remove acetyl group from an N-
acetyl lysine amino acid on 
a histone, allowing the histones 
to wrap the DNA more tightly.
CoA. Resveratol, Butyric acid
ATP
Co-enzyme NAD+
Cofactors Zn and Na
Inhibited by Curcumin, peroxynitrite, aspirin

BRENDA (The Comprehensive Enzyme Information System)

Examples A BRCA mutation is 
a mutation in either of
the BRCA1 and BRCA2 genes, 
which are tumour suppressor 
genes. Hundreds of different types 
of mutations in these genes have 
been identified, some of which 
have been determined to be 
harmful, while others have no 
proven impact. 
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Harmful mutations in these genes 
may produce a hereditary breast-
ovarian cancer syndrome in 
affected persons. Only 5-10% 
of breast cancer cases in women 
are attributed 
to BRCA1 and BRCA2 mutations 
(with BRCA1 mutations being 
slightly more common 
than BRCA2 mutations).

Women with harmful mutations in 
either BRCA1 or BRCA2 have a 
risk of breast cancer that is about 
five times the normal risk, and a 
risk of ovarian cancer that is about 
ten to thirty times normal. The risk 
of breast and ovarian cancer is 
higher for women with a high-
risk BRCA1 mutation than with 
a BRCA2 mutation.

High-risk mutations, which disable 
an important error-free DNA repair 
process (homology directed 
repair), significantly increase the 
person's risk of developing breast 
cancer, ovarian cancer and certain 
other cancers.
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Why BRCA1 and BRCA2
mutations lead preferentially to 
cancers of the breast and ovary 
is not known, but lack 
of BRCA1 function seems to lead 
to non-functional X-chromosome 
inactivation.

Mutations can be inherited from 
either parent and may be passed 
on to both sons and daughters. 
Each child of a genetic carrier, 
regardless of sex, has a 50% 
chance of inheriting the mutated 
gene from the parent who carries 
the mutation. 

As a result, half of the people 
with BRCA gene mutations are 
male, who would then pass the 
mutation on to 50% of their 
offspring, male or female.
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The risk of BRCA-related breast 
cancers for men with the 
mutation is higher than for other 
men, but still low.
However, BRCA mutations can 
increase the risk of other 
cancers, such as colon 
cancer, pancreatic cancer, 
and prostate cancer.

72 previously unknown genes 
mutations have been recently 
found that lead to the 
development of breast cancer.
BRCA1 mutation contains  
125,950 base pairs. A mutation 
is a misspelling such that the 
gene cannot code the proper 
protein.

According to the National Cancer 
Institute 55% - 65% of women who 
inherit the BRCA1 mutation and 
around 45% of women who inherit 
the BRCA2 mutation will develop 
breast cancer by the age of 70. 
However only 1% of women have 
these mutations which is only a 
small fraction of all inherited 
breast cancer.
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Only about 10% of breast cancers 
are hereditary.
Most of the newly identified 
variants are in regions of the 
genome that regulate nearby 
genes

Holly Yan (2013-05-14). "What's the gene that led to Angelina Jolie's double mastectomy?. Health. CNN.

HER2 (from human epidermal 
growth factor receptor 2) is a 
member of the human epidermal 
growth factor receptor family. 
Over-expression of 
this oncogene has been shown 
to play an important role in the 
development and progression of 
certain aggressive types 
of breast cancer. 

In recent years the protein has 
become an important biomarker 
and target of therapy for 
approximately 30% of breast 
cancer patients.
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HER2 is so named because it 
has a similar structure to human 
epidermal growth factor 
receptor, or HER1. It is so named 
because it was derived from a 
rodent glioblastoma cell line, a 
type of neural tumour.

Mitri Z, Constantine T, O'Regan R (2012). "The HER2 Receptor in Breast Cancer: Pathophysiology, 

Clinical Use, and New Advanc in Therapy". Chemotherapy Research and Practice. 2012: 
743193. PMC 3539433. PMID 23320171.

An oncogene is a gene that has 
the potential to 
cause cancer. In tumour cells, 
theyareoften mutated and/or
expressed at high levels.
Activated oncogenes can cause 
mutant cells designated for 
apoptosis to survive and 
proliferate instead.

Wilbur, Beth, editor. The World of the Cell, Becker, W.M., et al., 7th ed. San Francisco, CA; 2009.

The Electromagnetic Spectrum

385nm 770nm
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f = c / w

X-rays

As long as they live, cells and whole 
organisms give off a pulsating glow with a 
mean intensity of several up to a few ten 
thousand photons per second per square cm.

Kim, T. J., Nam, K. W., Shin, H. S., Lee, S. M., Yang, J. S., & Soh, K. 
S. (2002). Biophoton emission from fingernails and fingerprints of 
living human subjects. Acupunct Electrother Res, 27(2), 85-94.

Chromosomes
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Chromosomes
(chroma means colour,
soma means body) is 
a DNA molecule with part or all of 
the genetic material (genome) of 
an organism.
Humans contain 23 pairs of 
chromosomes in each cell 
nucleus

DNA condensation of the duplicated 
chromosomes 
during celldivision (mitosis -
division or meiosis - multipication) 
results either in a four-arm structure if 
the centromere is located in the 
middle of the chromosome or a two-
arm structure if the centromere is 
located near one of the ends.

Schleyden, M. J. (1847). Microscopical researches into the 
accordance in the structure and growth of animals and plants.
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Diagram of a 
replicated and 
condensed metaphase
eukaryotic
chromosome. 
(1) Chromatid – one of 
the two identical parts 
of the chromosome 
after S phase. 
(2) Centromere – the 
point where the two 
chromatids touch. (3) 
Short (p) arm. (4) Long 
(q) arm.

Chromosome-upright.png 
Modifications made by Tryphon.

Metacentric
These are X-shaped chromosomes, with the centromere in 
the middle so that the two arms of the chromosomes are 
almost equal.

Submetacentric
If arms' lengths are unequal, the chromosome is said to be 
submetacentric. Their shape is j shape during anaphase

Acrocentric
If the p (short) arm is so short that it is hard to observe, but 
still present, then the chromosome is acrocentric

Pluta, A.; A.M. Mackay; A.M. Ainsztein; I.G. Goldberg; W.C. Earnshaw
(1995). "The centromere: Hub of chromosomal 
activities". Science. 270(5242): 1591–
1594. doi:10.1126/science.270.5242.1591. PMID 7502067

Estimated number of genes and 
base pairs (in mega base pairs) on 
each human chromosome

A A A A A AM M M M MS S S S S S S S S S S S S

M = Metacentric S = Submetacentric A = Acrocentric
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Genetic dominance

BB Bb

Bb bb

Father

Mother

B b

B

b

B = Brown eyes        b = Blue eyes

Relationship of the 
Chromosomes to the       

Violet / Ultraviolet 
wavelengths
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Each Biophoton
wavelength appears 
to modulate a specific 
chromosome in 
sequence 1-23 
starting at 370nm and 
finishing at 400nm -
X chromosome.

Identifying the Diagnostic 
Biophoton Wavelength (DBW)

Strong muscle weakens to one of 
the 31 Diagnostic Biophoton
Wavelengths.
This indicates the chromosome 
that is emitting non-coherent 
light due to one or more 
polymorphisms.
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CHROMOSOME 1 M  p-arm 370nm      2000 genes  
Uroporphyrinogen decarboxylase Uroporphrinogen > 

Coproporphrinogen
↑HCG, ↑ Human Chorionic gonadotrophine
Lactate dehydrogenase Lactic acid  > Pyruvate
3bHydroxy steroid dehydrogenase Pregnenalone >  Progesterone

DHEA > Androstenedione
Androstenediol > Testosterone

Salivary amylase Starch   
Glutathione peroxidase H2O2 > H2O 
Methylene tetrahydrofolate red CH2H4Folate >  MTHFolate
Enolase 1 2-Phosphoglycerate > 

Phosphenolpyruvate
Succinate dehydrogenase, Succinate > Fumarate
Fumerase, Fumarate to Malate
Glutathione-s-transferase, Peroxidised lipids and Xenobiotics
Lysyl hydroxylase Lysine > Hydroxylysine
Prolyl 3-hydroxylase Proline > Hydroxyproline
Glutamyl cysteine ligase L-glutamate + L-cysteine + ATP > 

gamma-glutamyl cysteine + ADP + P
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 1 M  q-arm 371nm 2000 genes  
Protoporphyrinogen oxidase Protophoryrinogen >  

Protoporpyrin
Low methionine/high methylB12 Metylcobalamin > Methionine
Histone methyltransferase
Pyruvate kinase Phosphenolpyruvate >  Pyruvate
Prolyl 4-hydroxylase                    Proline > Hydroxyproline
Delta-4-desaturase                       EPA > DPA/DHA
aarF domain containing kinase3  > Co-enzyme Q10 (induced by 

p53)
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)
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CHROMOSOME 2M  p-arm 372nm 1300 genes   
Thyroid peroxidase Tyrosine > T1 and T2
Urophorphinogen decarboxylase Uroporphyrinogen > 

Coproporphrinogen
Lactase Cows milk, Lactulose
B12 Hydroxy /

Adenosyl/Methylcobalamin
Lysyl oxidase, Homocysteine > Collagen 1, 2, 3, 

4
CYP450  1B1, Estradiol >  4-Hydroxyestradiol

Estrone > 4-Hydroxyestrone
Succinyl CoA synthetase Succinyl CoA > Succinate
Malate dehydrogenase Malate > Oxaloacetate

Sepiapterin reductase > H4 Biopterin

CHROMOSOME 2 M  q-arm           373nm  1300 genes   
Histamine methyltransferase Histamine > Methylhistamine
CYP27A1 25-OHVit D3 Cholecholesterol > 25(OH) Vit D3 
Lactase Cows milk, Lactulose
Methylmalonic aciduria and Malonic acid > Succinyl CoA
homocystinuria
(low adenosyl and 
methylcobalamin), 
Isocitrate dehydrogenase Isocitrate > a-Ketoglutarate
Aldehyde oxidase Aldehydes > Carboxylic acids

(Short chain saturated fatty acids)

CHROMOSOME 3  M   p-arm  374nm        1000 genes  
Aminolevulinate, delta-,synthase Glycine + SuccinylCoA > ALA,
Glutathione peroxidase H2O2  >  H2O 
Pyruvate dehydrogenase Pyruvate > AcetylCoA
Succinyl CoA synthase Succinyl CoA > Succinate



45

CHROMOSOME 3    M  q-arm 375nm        1000 genes   
Coproporphyrinogen oxidase Coproporphrinogen > 

Protoporphrinogen
Sucrase-isomaltase Sucrose > Glucose
Lysyl hydroxylase Lysine > Hydroxylysine
Prolyl 4-hydroxylase Proline > Hydroxyproline
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 4   S    376nm      1000 genes   
Methylmalonic aciduria Methylmalonic acid  > 
(B12 deficiency) SuccinylCoA
SOD (Zn/Cu) Superoxide   + NADPH  > H2O2
Alcohol  dehydrogenase Ethanol > Acetaldehyde
Delta-5-desaturase DGLA > Arachidonic acid
Para-hydroxybenzoate—
polyprenyltransferase > Co-Q10
Estrogen sulfur transferase Methoxyestrogen > Sulfur

conjugates

CHROMOSOME 5  S     377nm     900 genes  
5-MTHFolate transferase 5-MTHFolate > Methylcobalamin
Sulfatase Chondroiton sulfate
Dihydrofolate reductase Dihydro folic acid >             

Tetrahydro Folic acid 
Glutathione peroxidase H2O2  > H2O 
Succinate dehydrogenase Succinate > Fumarate
Lysyl oxidase Collagen
Prolyl 4-hydroxylase Proline >  Hydroxyproline
HMG  CoA reductase HMG CoA > Mevalonic acid
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)
Taurine dehydrogenase Hypotaurine > Taurine
Betaine-homocysteine Betaine + Homocysteine > 
methyltransferase Methionine and Dimethylglycine
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CHROMOSOME 6  S   p-arm 378nm         500 genes  
Glycine methyltransferase SAM + Glycine > SAH
Glutathione peroxidase H2O2 > H2O
Methylmalonyl mutase Malonatic acid > Succinyl CoA
DNA polymerase 
Glutathione-s-transferase Peroxidised lipids
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 6  S   q-arm 379nm         500 genes   
Pyruvate dehydrogenase Pyruvate Acetyl CoA
Arginase Arginine > Ornithine
Nitric oxide synthase Arginine > Nitric oxide
SOD(Mn)  Superoxide + NADPH > H2O2
Decaprenyl-diphosphate > Co-Q10
Synthase
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 7  S      380nm      900 genes  
Hemochromatosis High iron (High Heme?)
Sucrase Sucrose > Glucose
DOPA decarboxylase DOPA  >  Dopamine    
5HTP decarboxylase 5HTP  > Serotonin
B glucuronidase Bilirubin
Acetylcholinesterase Acetylcholine > Acetate + Choline
Histone methyltransferase
Nitric oxide synthase endothelial  Arginine > Nitric oxide 
CYP450 3A4                                 Warfarin
Trypsinogen Trypsin(ogen)  strengthens
Thiamine pyrophosphokinase Thiamine > Thiamine 

pyrophosphate 
Arginosuccinase Arginine succinate > Arginine
Phosphoglycerate mutase 3-Phosphoglycerate > 2-

Phosphoglycerate
a-Ketoglutarate dehydrogenase a-Ketoglutarate > Succinyl CoA
Lysyl hydroxylase Lysine > Hydroxylysine
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CHROMOSOME 8  S      381nm       700 genes  
Pyruvate dehydrogenase Acetyl CoA > Pyruvate
Acetyltransferase Choline > Acvetycholine

Serotonin > Acetyl serotonin
Sulfatase Cysteine sulphinate
Lipoprotein lipase Triglycerides > Free fatty acids 
Pyridoxine kinase Pyridoxine > Pyridoxine -5-

phosphate
Cholesterol-7-alpha hydroxylase Cholesterol  > 7-a-

Hydroxycholesterol
Hypoaldosterone Corticosterone > Aldosterone

CHROMOSOME 9  S    382nm          800 genes   
Aminolevulinate
delta-, dehydratase ALA > Porphrobilinogen (PBG) 
Deiodinase II T4 > T3 (reverse T3?)
17β-Hydroxysteroid dehyd Androstenedione > Testosterone
Dopamine beta-hydroxylase Dopamine > Noradrenalin
Arginosuccinate synthetase Citrulline > Argino succinate
Aconitase 1 Citrate > Isocitrate
Cyclooxygenase DGLA, AA, EPA > PgE1,2,3
Glycine-taurine N-acyltransferase Cholyl CoA / Chenodeoxycholyl

CoA > Taurocholic / Glycocholic
acids

Aldehyde dehydrogenase Aldehydes > Carboxylic acids 
(Short chain fatty acids)

CHROMOSOME 10  S     383nm         700 genes  
Uroporphyrinogen III synthase HMB > Uroporphrinogen
Lipase Triglycerides  > Free fatty acid 
Methionine adenosyltransferase Methionine > SAM
Choline acetyltransferase Choline > Acetylcholine
CYP450 2E1 Ethanol
CYP450 2C9 Warfarin
CYP450 2C19 Phenolbarbitol
Hexakinase Glucose > Glucose-6-phosphate
Lipoxygenase Arachidoonic acid > Leukotrien

B4
Decaprenyl-diphosphate > Co-enzyme Q10
Synthase
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)
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CHROMOSOME   11  S  384nm      1300 genes   
Tyrosine hydroxylase 1                Tyrosine  > L.DOPA      
Tryptophan hydroxylase 1 Tryptophan  > 5HTP 
PBG deaminase PBG  >  Hydroxymethylbilane
Pepsinogen 3A, 4A, 5A, Protein
Catalase H2O2 > H2O
25 Hydroxylase Vit D Cholecalciferol > 25(OH) 

cholecalciferol
Pyruvate dehydrogenasePyruvate > Acetyl CoA
Succinate dehydrogenase Succinate >  Fumarate
Glutathione-s-transferase Peroxidised lipds and 

Xenobiotics
Delta-6-desaturase DGLA > Arachidonic acid
Beta carotene oxygenase Beta carotene > Retinal
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 12     S  385nm      1100 genes   
Methylmalonic aciduria Methylmalonic acid > Succinyl CoA
Collagen type 2 Collagen type 2
Phenylalanine  hydroxylase Phenylalanine > Tyrosine
11 cis Retinol dehydrogenase Retinol > Retinal
Tryptophan hydroxylase Tryptophan  > %HTP
Sulfatase Cysteine sulphinate
CYP27B1 Vit D 25(OH) Vit D > 1, 25(OH) Vit D 
Diamine oxidase Histamine  > Imidazole acetic acid 
Histone methyltransferase
Nitric oxide synthase neuronal Arginine > Nitric oxide
Sulfite oxidase Sulfite > Sulfate
Aldehyde dehydrogenase Aldehyde > Imidazole acetic acid
Glyceraldehyde 3-phos dehyd Glyceraldehyde 3-phos dehyd

> 1,3Bisphosphoglycerate
Enolase 2 2-Phosphoglycerate > 

Phosphenolpyruvate
Citrate synthase Oxaloacetate > Citrate 
Taurine dehydrogenase Hypotaurine > Taurine

CHROMOSOME 13   A   386nm        300 genes 
BRCA2: breast cancer 2 
Cytochrome C Complex 111 >  Complex IV                      
1.24.25OH Vit D Bone density
Succinyl CoA synthetase Succinyl CoA > Succinate
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CHROMOSOME 14   A   387nm       800 genes  
Thyroid stimulating hormone receptor 
MAOxidase Dopamine > Dihydromandelenic

acid
Noradrenalin > 
Dihydromandelenic acid
Serotonin > Dihydroxyindole
acetate

Thyroxine deiodinase II and III T 4 > T3
Retinol dehydrogenase Retinol > Retinal
Glutathione peroxidase H2O2 > H2O
Coenzyme Q6,monooxygenase > Co-enzyme Q10
Alpha ketoglutarate dehyd a-Ketoglutarate > Succinyl CoA
Delta-4-desaturase DPA > DHA
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME   15  A   388nm      600 genes  
Chondroitin sulfate synthase 1  Chondroiton sulfate >               
Retinaldehyde dehydrogenase Retinal  > Retinoic acid 
Histidine decarboxylase Histidine > Histamine
CYP450 1A1 2-Estrogen > 2Hydroxyestrogens
Hepatic lipase Tricycerides > Free fatty acids
Mitochondrial DNA polymerase 
Isocitrate dehydrogenase 2 Isocitrate > a-Ketoglutarate
Lysyl oxidase Homocysteine > Collagen 1, 2, 3, 

4

CHROMOSOME 16 p-arm  389nm     800 genes   
Pyruvate dehydrogenase Pyruvate > Acetyl CoA
Aldolase Fructose 1,6 phosphate  > 

Glyceraldehyde 3 phosphate       
β-Carotene 15-dioxygenase β-carotene  >  Retinal
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CHROMOSOME 16   M  q-arm  390nm       800 genes  
Delta 4 desaturase DPA > DHA 
24.25OHVitD                                   25(OH) Vit D > 24, 25 (OH) Vit D 
Protophorinogen oxidase Protoporphrinogen > 

Protoporphyrin
Sulfatase Cysteine sulphinate
β-carotene oxidase β-carotene  >  Retinal

CHROMOSOME  17 p-arm  391nm    600 genes  
Sex hormone binding globulin     Sex Hormone Binding Globulin 

(high in cases of hot flushes)
Enolase 3 2-Phosphoglycerate >   

Phosphenolpyruvate
Lipoxygenase Arachidonic acid > Leukotrien B4
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)

CHROMOSOME 17  S  q-arm    392nm      600 genes  
Collagen, type I Collagen type I 
Pyruvate dehydrogenase Pyruvate > Acetyl CoA
1.24.25OHVitD >1,24,25(OH) Vit D 
Myeloperoxidase H2O2 > Hypochlorite
Sulfatase Cysteine sulphinate
Serotonin-n-acetyltransferase Serotonin > Acetylserotonin
Nitric oxide synthase 2 Arginine > Nitric oxide
Pyridoxine-5-phosphate oxidase Pyridoxine-5-phos > Pyridoxal-5-

phosphate 
Prolyl 4-hydroxylase                   Proline > Hydroxyproline
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CHROMOSOME 18  S  393nm    200 genes  
Ferrochelatase (protoporphyria) Protporphyrin > Heme B
↓DHEA 
Aldehyde and Xanthine oxidase Xanthine > Uric acid 
Endothelial lipase Triglycerides > free fatty acids

CHROMOSOME 19 M   p-arm   394nm      1800 genes    
Cartilage oligomeric matrix protein
Histone methyltransferase
Glutathione peroxidase H2O2 > H2O

CHROMOSOME 19  M  q-arm   395nm      1800 genes 
APOE4

Hemochromatosis Iron >
CYP450 2A6 Nicotine
Hormone sensitive lipase Triglycerides > Free fatty acids
Phosphoglucose isomerase Glucose-6-phosphate > Fructose-

6-phosphate
Aldehyde dehydrogenase Aldehydes > Carboxylic acids 

(Short chain fatty acids)



52

CHROMOSOME 20   M  p-arm  396nm       500 genes  
S-adenosylhomocysteine hydro  S-adenosylhomocysteine > 

Homocysteine

CHROMOSOME 20   M  q-arm   397nm           500 genes  
Adenosine deaminase Adenosine > Inosine
Sulfatase. Cysteine sulphinate
CYP24A1 Vit D 25(OH) Vit D > 24,25(OH)Vit D
Glutathione synthase Gamma glutamyl-cysteine > 

Glutathione
Gammaglutamyl transeferase

CHROMOSOME 21   A  398nm        200 genes   
Down’s syndrome
Cystathionine-beta-synthase Homocysteine > Cystathionine
Trypsin Polypeptides > Free amino acids
SOD(Zn/Cu) Superoxide + NADPH > H2O2
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CHROMOSOME 22  A  399nm      500 genes    
Catechol-O-methyltransferase Dihydromandelenic acid > 

Vanillylmandelenic acid 
Hydroxyindole acetate > 
Methoxyindole acetate                

Sulfatase Sulfatides, DHEA sulfate
CYP450 2D6 Phenolbarbitol
Arylsulfatase A Sulfatides > Sulfate and 

Cerebroside
Aconitase 2 Citrate > isocitrate
Gamma glutamyl transferase Xenobiotics > 

CHROMOSOME 23  X S   400nm     800 genes 
NF-kappa-B-repressing factor
ALA  synthase Succinyl CoA + Glycine > ALA
Acetylserotonin-O- Acetylserontonin > Melatonin -
methyltransferase
MAO A and B Dopamine / Noradrenalin  > 

Dihydroxymandelic acid
Serotonin > Hydroxyindole
acetate

Sulfatase Heparin sulfate
Ornithine transcarbamylase Ornithine > Citrulline
Pyruvate dehydrogenase Pyruvate > Acetyl CoA
DNA polymerase 
Phosphoglycerate kinase 1,3Bisphosphoglycerate >                           

3-Phosphglycerate

CHROMOSOME 23  Y  A  400nm      50 genes 
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Most changes in gene expression 
are due to faulty signals caused 
by toxins.

The most common toxins are 
naturally occurring chemicals 
within the foods we eat or drink.

Common food and drink chemicals

Alpha Solanene
Betaine
Caffeine
Cysteine
Glutamate
Histamine
Isothiocyanate
Malondialdehyde

Oxalates
Salicylates
Sulfites
Thiobromine
Tomato toxin
Tyramine
Uric acid

Detoxification Phase 1
Cytochrome p450 Mono-oxygenases
(CYP450) The most extensively studied 
mechanism responsible for the metabolism 
of xenobiotics is the action of the 
cytochrome p450 enzymes (CYP450). The 
CYP450 enzymes constitute a super family 
of proteins (containing a heme cofactor) that 
are not only responsible for metabolism of 
xenobiotics and metabolic waste, but are 
also involved in the metabolism of nutrients, 
fatty acids, cholesterol and steroid 
hormones.
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Other Phase I Oxidative Enzymes: 
Flavin-Containing Monooxygenases
Alcohol Dehydrogenase
Aldehyde dehydrogenase
Aldehyde Oxidase
Xanthine oxidase
Diamine oxidase
Monoamine oxidase
Molybdenum hydroxylase

The Detoxification System Part II: Hepatic Biotransformation by Mark J. Donohue. 
file:///E:/Users/Chris%20Astill-Smith/Downloads/Report%20%2310%20-%20Hepatic%20Biotrans.pdf

Phase II - Conjugation 
Whether endogenous or 
exogenous, some compounds by-
pass Phase I and enter Phase II 
directly. However, most 
compounds enter Phase II as 
Phase I bioactivated intermediates. 
Phase II is to further biotransform
compounds to a less toxic, more 
hydrophilic compound.
The Detoxification System Part II: Hepatic Biotransformation by Mark J. Donohue. 
file:///E:/Users/Chris%20Astill-Smith/Downloads/Report%20%2310%20-%20Hepatic%20Biotrans.pdf

To do this, Phase II incorporates 
the use of a type of enzyme 
called a transferase enzyme. 
Transferase enzymes are a family 
of enzymes whose function is to 
catalyze the transfer of various 
chemical groups from one 
compound to another. 
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In hepatic biotransformation, the 
transferase enzyme transfers and 
attaches a co-factor to the 
exposed functional group of the 
entered Phase I intermediate. 

The Detoxification System Part II: Hepatic Biotransformation by Mark J. Donohue. 
file:///E:/Users/Chris%20Astill-Smith/Downloads/Report%20%2310%20-%20Hepatic%20Biotrans.pdf

PHASE ll BIOMARKER NUTRIENTS
XOH + GLUTATHIONE GLUTATHIONE-S-

TRANSFERASE
GLUTATHIONE (NAC, 
Glutamate, Glycine) B6, Zn

XOH + 
GLUCURONIDATION

GLUCURONOSYL 
TRANSFERASE

GLUCURONIC ACID

1. XOH + SULFATION

2.      SULFITE OXIDASE

SULFUR 
TRANSFERASE

2. SULFITE OXIDASE

PAPs, S, MSM

Mol, Fe, B2.

XOH + ACETYLATION N.ACETYL  
TRANSFERASE

Acetyl CoA (B5, Mg, Acetic 
acid)

XOH + METHYLATION METHYL 
TRANSFERASE

Methionine, MgATP, B12, 
Folic, Betaine, DMG

XOH + TAURINE 
CONJUGATION

TAURINE Taurine, NAD, Vit C,  Vit A

XOH + GLYCINE 
CONJUGATION

GLYCINE Glycine, B6, B2, Mg, Folic.

XOH + CYSTEINE 
CONJUGATION

CYSTEINE Cysteine, NAC, 
Methionine, B6

Methylation
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Methylation
Amines, phenols, thiols
(isothiocyanates), noradrenalin, 
adrenalin, L.DOPA,  dopamine, 
melatonin, histamine, serotonin, 
pyridine, sulfites and 
hypochlorites, heavy metals, 
caffeine, solanene.

"HNMT histamine N-methyltransferase". NCBI Genetic Testing Registry. Retrieved 18 February 2014.
COMT catechol-O-methyltransferase". NCBI Genetic Testing Registry. Retrieved 18 February 2014.
Ragsdale, S.W. "Catalysis of methyl group transfers involving tetrahydrofolate and B12" Vitamins and 
Hormones, 2008

Farnesyl phosphate

NH3

Farnesyl phosphate

NH3
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Farnesyl phosphate

NH3

Glutathione

Glutathione
Xenobiotics such as aromatic 
disulfides, napthalene, 
anthracene, phenanthacin
compounds, aliphatic disulfides 
and the regeneration of 
endogenous thiols from 
disulfides.

Hayes JD, Flanagan JU, Jowsey IR (2005). "Glutathione transferases". Annu. Rev. Pharmacol. 
Toxicol. 45: 51–88. doi:10.1146/annurev.pharmtox.45.120403.095857. PMID 15822171

Harper’s Illustrated Biochemistry 29th Edition Pub Lange. Page 679
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Cysteine

Glycine

Glutamic acid
γ- glutamylcysteine ligase

glutathione synthetase

γ- Glutamylcysteine

Glutathione

ATP

ADP

ATP

ADP

GST
GSSG
GSH

Mg, Mn, Zn

Mg, S

Xenobiotics
Toxic metals

40%

Gamma glutamyltransferase (GGT)

Hydrolysis of extracellular glutathione by GGT. GGT releases glutamate and cysteinyl-glycine. Cysteinyl-
glycine hydrolysed by aminopeptidase (AP) releasing cysteine and glycine. All three amino acids can then 
be taken up into the cell to synthesise glutathione but process not very efficient. Glutathione cannot be 
taken  up intact in most cells.

Gamma-glutamyltransferase (GGT)
High in
Alcohol abuse, barbituates, NSAIs, 
Aspirin, St John’s wort.
Biliary, liver and pancreas diseases
CVD and Atherosclerosis
Metabolic syndrome. High body mass 
index is associated with type 2 
diabetes only in persons with high 
serum GGT.
Lim JS, Lee DH, Park JY, Jin SH, Jacobs DR (June 2007). "A strong interaction between serum gamma-

glutamyltransferase and obesity on the risk of prevalent type 2 diabetes: results from the Third National 
Health and Nutrition Examination Survey". Clinical Chemistry. 53 (6): 1092–
8. doi:10.1373/clinchem.2006.079814. PMID 17478563.
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Sulfation

Sulfation
Neurotransmitters, steroid 
hormones, certain drugs, many 
xenobiotic and phenolic
compounds such as estrogens, 
aliphatic alcohols, aryl amines 
and alicyclic hydroxysteroids, 
paracetamol (acetaminophen), 
Bisphenol A, cyanide, oxalates

The Detoxification System Part III: Sulfoxidation and Sulfation by Mark J Donohue
file:///E:/Users/Chris%20Astill-Smith/Downloads/Report%20%2311%20-%20Sulfoxidation.pdf

Harper’s Illustrated Biochemistry 29th Edition Pub Lange. Page 679

Taurine
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Taurine
Bile acids, hypochlorites

The Detoxification System Part III: Sulfoxidation and Sulfation by Mark J Donohue
file:///E:/Users/Chris%20Astill-Smith/Downloads/Report%20%2311%20-%20Sulfoxidation.pdf

Cysteine

Cysteine sulfinate

Hypotaurine

Taurine

cysteine dioxygenase

cysteine sulfinate decarboxylase

hypotaurine dehydrogenase

O2, NADPH, Fe

CO2

P-5-P

NAD, Fe, Mol

NADH+H

Metabolic Pathways -
http://smpdb.ca/search

Glycine
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Glycine
Bile acids, (7 and 12 
hydroxycholesterols), benzoates, 
toluene, aspirin and other 
salicylates.

Glycine conjugation: importance in metabolism, the role of glycine N-acyltransferase, and factors that 
influence inter-individual variation.
Badenhorst CP1, van der Sluis R, Erasmus E, van Dijk AA.

Choline

Betaine

Dimethylglycine

Sarcosine

Betaine aldehyde

Homocysteine

Methionine

Zn

betaine-homocysteine-S-
methyltransferase

choline oxidase

betaine aldehyde dehydrogenase

dimethylglycine oxidase

CH3

O2, H2O, FAD

NAD, H2O

formaldehyde, H2O2

O2, FAD

H2O2

NADH+H

Metabolic Pathways -
http://smpdb.ca/search

Glycine

FAD
sarcosine
oxidase

CH2H4Folate  
+ H2O2H4Folate  

Glucuronidation
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Glucose

Glucose-6-phosphate

Glucose-1-phosphate

UDP-Glucose

UDP-Glucuronate

Glucuronate

H2O

UDP

NAD

NADH

UTP

PP1

ATP

ADP

Glucuronidation
from 

Glucuronate

Ascorbic acid

Harper’s Illustrated Biochemistry 29th Edition Pub 
Lange. Page 202

Glucuronidation
Chemical and bacterial toxins 
such as alcohols, phenols, 
enols, carboxylic acid, amines, 
hydroxyamines, carbamides, 
sulfonamides and thiols, benzoic 
acid and many steroid 
hormones, vanillin.

Bock K, Köhle C (2005). "UDP-glucuronosyltransferase 1A6: structural, functional, and regulatory 
aspects". Methods Enzymol. 400: 57–75. i:10.1016/S0076-6879(05)00004-2. PMID 16399343.

Harper’s Illustrated Biochemistry 29th Edition Pub Lange. Page 679

Acetylation
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Acetylation
from 

AcetylCoA

Acetylation
Aromatic amines such as 
histamine, serotonin, PABA, P-
amino salicylic acid, analine and 
procaine amide, sulfur amides, 
aliphatic amines and complex 
hydrazines, isoniazid.

Harper’s Illustrated Biochemistry 29th Edition Pub Lange. Page 680

Naturally occurring 
chemicals in foods and 

drinks f
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Isothiocyanates

Isothiocyanate foods 20%
Brussels sprouts, Broccoli, Cabbage, 
Cauliflower
Kale, Spinach, Pak choi
Watercress, Garden cress, Mustard, 
Turnip, Kohlrabi, Horseradish, 
Radishes, Capers
Globe artichoke, Celery

Possibly Egg, Oats, Bulgur wheat in 
some cases.

Farnesyl phosphate

NH3

Methylation

Sulfation
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Their mechanism of action is proposed 
to involve inhibition of cytochrome b in 
Complex 3 of the mitochondria and 
inhibition of P450 enzymes, which 
oxidize a wide range of xenobiotics.

Common diseases - Parkinson’s 
disease, High leukotrien B4.
Detoxification - Methylation
SAM, 5-MTHFolate , Methylcobalamin

Mitochondrial.DNA (mtDNA) is 
the DNA located in mitochondria. 
It is inherited solely from the 
mother.
mtDNA is organized as a 
circular, covalently closed, 
double-stranded DNA.
100-10,000 separate copies of 
mtDNA are usually present per 
cell.
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Mitochondrial encephalomyop
athy, lactic acidosis, 
and stroke-like episodes –
abbreviated to MELAS – is 
one of the family 
of mitochondrial cytopathies, 
which also include MERRF, 
(Myoclonic Epilepsy with 
Ragged Red Fibres) 
and Leber's hereditary optic 
neuropathy.

α-Solanine
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α-Solanine foods15% 
Potatoes especially 
if green (also chaconine)

Tomatoes
Green peppers (also 
capsaicin )

Aubergines (egg plants)
Tobacco
Paprika
Goji berries
Ashwagandha

The following foods 
contain solanine, but are 
not a part of the 
nightshade family, 
including:
Blueberries / Bilberries
Apples
Cherries
Sugar beets
Okra
Artichokes
Ascorbyl Palmitate (it’s 
potatoes)
Yeast (Most yeast 
contains potato)

ACETYLCHOLINE

Acetate + Choline

H20

acetlylcholinesterase

B2

B3

Mn++ 

Zn++ Cysteine Recycled

Inhibited by                    
Chemicals – α-Solanene

Solanum glycoalkaloids
inhibit acetylcholinesterase.
Intestinal bacteria aids in the 
detoxification by hydrolyzing the 
glycoside into solanidine (aglycone), 
which is less toxic than solanine and 
also poorly absorbed. 

Liver meridian
Detoxified by Methylation
Antidote – Allclear, Thyme / Lemon balm
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Farnesyl phosphate

NH3

Methylation

Sulfation

Tyramine

Tyramine foods10%
Cheese – aged cheese: blue, brick, brie, cheddar, swiss, 
roquefort, mozzarella, provolone, emmental, colby, american, 
parmesan 
Fruits – Over ripe bananas and avocados, figs, grapes, 
oranges, pineapples, raspberries, plums, prunes, raisins, 
overripe fruit and dried fruit 
Meat & Fish – aged, dried, fermented, salted, smoked or 
pickled – pepperoni, salami, liverwurst, bologna, bacon, 
frankfurters, ham. 
Vegetables – snow peas, fava or broad beans, sauerkraut, 
pickles, olives, avocados, eggplant, tomatoes 
Soy – fermented: miso, soy sauce, teriyaki sauce, tofu, 
tempeh
Nuts and Seeds – all nuts 
Beverages – all alcoholic beverages, all non-alcoholic 
fermented beverages 
Other – yeast, brewers extracts, chocolate, caffeine, coke
.
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Tyramine foods10%

Detoxified by MAO
Antidote – Rosemary, Yarrow, 
Vitamin C
.

TYRAMINE

·OH + OH+

H2O2

Dihydroxypheny
l acetic acid + 
NH2

Fe++

Fe+++

O2 + H2O

Homovanillic
acid

SAM

monoamine oxidase

Cu+ FAD

Inhibited by benzoic acid, 
caffeine, anthrocyandins, 
eugenol, naringen, raison

catechol-O-
methyltransferase

Mg++, Fe, Mn, Cysteine

Inhibited by epicatechin, 2OH and CH3 

Estrogens, Vit C, Ca, quercetin, SAH, SAM, 

Homovanillic acid

Conjugates excreted through 
the bile or urine

Glutathione  (Cysteine, 
Glycine, Glutamic acid)
NAC, Zn++, P5P, Sel
a-Lipoic or
Sulfation (PAPs)  S, MSM                          
Taurine or                                  
Glucuronidation (UDP 
Gucuronic acid)  
Glucuronate, Vit C, or                                                        
Acetylation (Acetyl CoA) B5, 
Acetyl CoA
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Purines forming 
Uric acid

SLC2A9 has also 
recently been 
found to 
transport uric acid, 
and genetic 
variants of the 
transporter have 
been linked to 
increased risk of 
development of 
both hyperuricemi
a, goutand Alzheim
er's disease.

Vitart V, Rudan I, Hayward C, et al. (2008). 
"SLC2A9 is a newly identified urate
transporter influencing serum urate
concentration, urate excretion and 
gout". Nature Genetics. 40 (4): 437–42.
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Purine high foods > High Uric acid
Red meats which come from cows or sheep 
and include steak, chops, corned beef and 
larger pieces of meat usually roasted in the 
oven. Game. Meat extracts (e.g Oxo, Bovril). 
Gravy. 
Brains, kidneys, liver & heart (offal), 
sweetbreads (thymus and panceas). 
Shellfish such as , mussels, oysters and sea 
eggs.
Anchovies, herrings, mackerel, sardines. 
Peas and beans, carrot.
Alcohol. especially beer and wine. 

Phenolic foods

Phenols Foods
Phenols are present naturally in 
certain foods and are also found in 
food additives or preservatives in 
processed foods and food packaging. 
The types of phenols known to cause 
symptoms are:
Salicylates
Amines (e.g. Histamine)
Glutamates
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Salicylates

Salicylate foods
Cold & flu remedies
Medicines used for pain for headache, periods, sinus
Some antacids
Drugs used for inflammatory bowel disease
Many complementary and alternative medicines, especially 
those used for Pain and joint problems
Teething gels.
Foods containing high levels of salicylate include tea (except 
fruit and camomile tea), coffee, almonds, dried herbs and 
spices, cloves, black pepper, paprika, sharp green apples, 
apricots, bananas, cherries, strawberries, dried fruit, peaches, 
plums, prunes, tomatoes (fresh, puree and ketchup), 
cucumber, pickles, fruit juices, grapes, nectarines, oranges, 
cider, cider vinegar,  wine, wine vinegar, peppermints and 
liquorice. Oil of wintergreen, rosehips, acerola, food 
colourings and preservers, broccoli

Fruits Vegetables Nuts Herbs

Beverages

Sweets
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Salicylate foods

Common diseases – Epilepsy, 
eczema
Detoxified by Glutathione,
Sulfation

Antidote - NAC, Taurine, CoQ10
Glutathione

Farnesyl phosphate

NH3

Methylation

Sulfation

Histamine
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Histamine foods                            
Bananas, Prickly pear, Stinging nettle, 
Cabbage, Milk thistle, Shepherds 
purse, Celendine, Melon, Sunflower, 
Strawberries, Sauerkraut, Salami, 
Bacon, Bass, Beer, Chicken, Cocoa, 
Chocolate, Cod, Crab, Haddock, Ham, 
Lobster, Mackerel, Milk (cow and goat), 
Mutton, Oyster, Salmon, Scallop, 
Shrimp, Trout, Tuna, Turkey, Yeast, 
Yoghurt, Avocados.

HISTAMINE

Methylhistamine

Methyl imidazole acetic 
acid

Imidazole acetic acid

methyltransferase

SAM (Mg++, Zn++, P5P)

Methylcobalamin
Methyltetrahydrofolate

monoamine oxidase
O2

(Fe++, 

Adenosylcobalamin)

FMN / FAD
Cu 

diamine oxidase
O2

(adenosylcobalamin)

Vit C
Fe++

P5P

aldehyde oxidase

O2

(adenosylcobalami
n)

NAD, FAD

Mol, Fe++

K, Thiols

(systemic histamine) 
Natural anti histamines -
Vit E, Zn, Mg, 
Bioflavonoids

Histamine foods                            
Common diseases – Allergy, Chronic 
infections
Detoxified by  Diamine oxidase

Adenosylcobalamin, 
Vit C, P-5-P
Aldehyde dehydrogenase
Adenosylcobalamin, FAD, 
NAD, Mol

Antidote- Allclear, AH formula, 
Hesperidin Plus.
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Glutamate

Glutamate Foods
Celery, Foods matured, cured or preserved – eg
mature cheeses, Parmesan, cured meats
Fish sauce
Soy sauce and soy protein
Mushrooms
Ripe tomatoes
Broccoli
Peas
Walnuts
Grape juice
Bone broths
Meats cooked for a long time – eg braising, stews
Malted barley in breads and beer
Wheat gluten, Dairy casein

GLUTAMATE

Glutamin
e

α-
Ketoglutarate

glutamine 
synthetase

Mg-ATP

NH4

glutaminase

Mg

P

NH4

glutamate 
dehydrogenase

NH4

ADP

NADPH

transaminase

Pyruvate

P5P

Mg

Vit C

amino acid oxidase

FAD

Fe

O2¯ ·
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Glutamate Foods

Common diseases – Hyperactivity, 
Hypertonicity in muscles

Antidote- NAC

Monosodium glutamate (MSG) 3 pages
Celery, Autolyzed yeast - which contains free glutamate
Other menu items that contain soy sauce, natural flavours, autolyzed yeast or 
hydrolyzed protein which can contain up to 20% free glutamic acid -
the active part of MSG.
Hamburger Helper Microwave Singles® (targeted towards children)
Doritos®
Campbell's® soups - all of them - based on their commitment to add "umami" 
(read - MSG) 
Pringles® (the flavoured varieties)
Lipton® Noodles and Sauce
Lipton® Instant soup mix
Unilever or Knorr® products - often used in homemade Veggie dips.
Kraft® products nearly all contain some free glutamate
Cup-a-soup® or Cup-o-Noodles®
Planters® salted nuts - most of them
Accent® -this is nearly pure MSG
Braggs® Liquid Aminos -
Tangle extract (seaweed extract) - found in sushi rolls
Fish extract (sauce) - made from decomposed fish protein - used now in 
Japanese sushi dishes.

Monosodium glutamate cont
Sausages - most supermarkets add MSG to theirs
Processed cheese spread
Marmite®
Supermarket poultry or turkeys that are injected or "self-basting"
Restaurant gravy from food service cans
Boullion - any kind
Instant soup mixes
Many salad dressings
Most salty, powdered dry food mixes - read labels
Flavoured potato crisps
Monopotassium glutamate
Glutamic acid
Gelatin
Hydrolyzed vegetable protein, like canned tuna and even hot dogs)
Hydrolyzed plant protein, like canned tuna and even hot dogs)
Sodium caseinate
Textured protein
Beet juice - it is used as a colouring, but MSG is manufactured from beets and 
the extract may contain free glutamic acid - Yo Baby - organic baby yogurt has 
just changed the formula to include beet extract
Yeast extract
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Monosodium glutamate cont
Yeast food or nutrient
Soy protein isolate
Soy sauce
Worcestershire sauce
Kombu extract
Dry milk and whey powder
“Natural flavours" - may contain up to 20% MSG
Carageen
Dough conditioners
Malted barley
Malted barley flour - found in many supermarket breads and all-purpose 
flours 
Body builder drink powders containing protein
Parmesan cheese - naturally high in free glutamate
Over-ripe tomatoes - naturally high in free glutamate
Mushrooms - naturally high in free glutamate
Medications in gelcaps - contain free glutamic acid in the gelatin
Cosmetics and shampoos - some now contain glutamic acid
Fresh produce sprayed with Auxigro in the field.
May also be in Apple juice, Cranberry juice, Alcoholic drinks, Dark chocolate 
or cocoa, Multi vitamins, Hydrogeneated fats 
Antidote – Glutathione, NAC

Oxalates
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Oxalates 
Very high -
Avocados, Dates, Grapefruit, Kiwi, Oranges, 
Raspberries, Canned and dried pineapple, Dried 
figs, Bamboo shoots, Beets, Fava beans, Okra, 
Olives, Parsnip, Kidney beans, Rhubarb, Spinach, 
Tomato sauce, Raw carrots, Soy beans, Brussel 
sprouts, Potatoes, Brown rice,
Couscous, Tahini, Pasta, Veggie burgers, All nuts,
Carrot juice, Hot chocolate, Lemonade, Rice milk, 
Soy milk, Tea, Clam chowder, Miso soup, Lentil 
soup. CABBAGE.
High – Tangerines, Figs, Dried prunes, Celery, 
Collards, Whole wheat, White rice.

Oxalates 

Common diseases – Kidney 
stones, Interstitial cystitis
Detoxified by Sulfotransferase
Antidote – Folinic acid, P-5-P, 
Magnesium, EFAs
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Caffeine

Caffeine
Coffee (also avoid decaf – is only 97% caffeine free) and Tea
Soda, energy drinks other beverages
Chocolate (also contains theobromine)
Hot Chocolate, mocha- and coffee-flavoured ice cream and 
frozen yogurt.
Caffeine-Fortified Foods such as sunflower seeds, nuts, 
frozen waffles, snack chips, beef jerky -- even marshmallows, 
jelly beans and gummy bears.
Protein bars and candy bars
Fancy flavoured water
Alcohol flavoured energy drinks
Weight loss pills, Pain relievers
Breath fresheners, Caffeinated mints
Some instant oatmeal
Antidote -Thyme

Caffeine

Common diseases – Hypertension
Detoxified by Methylation
Antidote -Thyme
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Betaine

Betaine
in descending order
Wheat Bran
Quinoa
Beets (root and sugar)
Spinach
Amaranth Grain
Rye Grain
Kamut Wheat Grain
Bulgar Wheat Grain
Sweet Potato
Turkey Breast
Veal
Beef
Onions

Mushrooms
Shrimp 
Scallops, 
Broccoli 
Chicken 
Eggs 
Pork 
Soya 
Pork 
Oats 
Brown rice
Wine 
Beer 
Green tea. 

Choline

Betaine

Dimethylglycine

Sarcosine

Betaine aldehyde

Homocysteine

Methionine

Zn

betaine-homocysteine-S-
methyltransferase

choline oxidase

betaine aldehyde dehydrogenase

dimethylglycine oxidase

CH3

O2, H2O, FAD

NAD, H2O

formaldehyde, H2O2

O2, FAD

H2O2

NADH+H

Metabolic Pathways -
http://smpdb.ca/search

Glycine

FAD
sarcosine
oxidase

CH2H4Folate  
+ H2O2H4Folate  
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Cysteine

Cysteine foods
Animal: meat (including pork and 
poultry), eggs, dairy;
Plant: Red peppers
Garlic, Onions (Onions also produce 
sulfenic acids), Broccoli, Brussels 
sprout, Oats, Sweet potato 
Wheat germ, Sprouted lentils,
Spinach

Cysteine

Cysteine sulfinate

Hypotaurine

Taurine

cysteine dioxygenase

cysteine sulfinate decarboxylase

hypotaurine dehydrogenase

O2, NADPH, Fe

CO2

P-5-P

NAD, Fe, Mol

NADH+H

Metabolic Pathways -
http://smpdb.ca/search
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Cysteine

Common diseases –

Detoxified by Cysteine dioxidase, 
P-5-P, Folinic acid, 
Antidote -

Sulfites

Sulphites
Wine, beer, cocktail mixes, soft drinks, instant tea
Cookies, crackers, dried fruit or vegetables
Dried citrus fruit beverage bases
Horseradish, pickled onions, pickles, olives, wine vinegar
White sugar from sugar beet
Antiemetics, CVS drugs, antibiotics, tranquilizers, muscle relaxants, 
analgesics, steroids, bronchial dilators.
Canned clams; fresh, frozen, canned or dried shrimp; frozen lobster; 
scallops; dried cod.
Fruit fillings, flavoured and unflavoured gelatine, pectin jelling agents.
Cornstarch, modified food starch, spinach pasta, gravies, breadings, batters, 
noodle/rice mixes.
Jams, jellies, shredded coconut
Canned, bottled or frozen fruit juices (including lemon, lime, grape and 
apple); dried fruit; canned, bottled or frozen dietetic fruit or fruit juices; 
maraschino cherries and glazed fruit.
Vegetable juice, canned vegetables (including potatoes), pickled vegetables 
(including sauerkraut), dried vegetables, instant mashed potatoes, frozen 
potatoes and potato salad.
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Sulphites

Common diseases –
Detoxified by Sulfite oxidase
Antidote – Fe, Mol, Yarrow, Vit C, 
NAC, Allclear

Atropine
(Tomato / Potato Toxin)

Atropine is 
present in
Tomato 
Potato
Aubergine
Bell peppers
Chilli
Tobacco
Datura, Herbane
Mandrake root
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Atropine counters the "rest and 
digest" activity of glands regulated 
by the parasympathetic nervous 
system. 
Atropine is a competitive, 
reversible antagonist of 
the muscarinic acetylcholine 
receptors types M1, M2, M3, M4 
and M5 in the parasympathetic 
nervous system.
Rang, Dale, Ritter and More: Pharmacology, p. 139. Elsevier 2003.

CHOLINE

ACETYLCHOLINE

v

Acetyl CoA

choline acetyltransferase  
K, Br, Cl, I, NaSO4

CoA

Inhibited by 
ethanol,  
Cd, Hg, 

Pyruvate

v

Vit B1
Vit B2
Vit B3
Vit B5

α-Lipoic acid

Inhibited by 
atropine 
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Gall bladder meridian

Common diseases –
Detoxified by Methylation
Antidote – SAM, 5MTHF, 
H4Biopterin, Methylcobalamin

Galantamine – Lemon balm, 
Rosemary, Fennel, Black walnut

High atropine "hot as a hare, blind as  
a bat, dry as a bone, red as a beet, and 
mad as a hatter". These associations 
reflect the specific changes of warm, 
dry skin from decreased sweating, 
blurry vision, decreased sweating / 
lacrimation, vasodilation,  and central 
nervous system effects 
on muscarinic receptors, type 4 and 5.

Robert S. Holzman, MD (July 1998). "The Legacy of 
Atropos". Anesthesiology. 89 (1): 241–249.

Curare is a nicotinic acetylcholine 
antagonist. (Memory and 
Neuromuscular junctions).

Naturally present in Mushrooms

Rang, Dale, Ritter and More: Pharmacology, p. 139. Elsevier 2003.
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Malondialdehyde

Malondialdehyde from rancid fats. 
50%
Flax, Olive, Rapeseed, Sunflower
Corn, Groundnut, Safflower oils.
Most packaged, bottles and 
processed foods e.g. Mayonnaise, 
Humus, Sardines, Anchovies etc
Use only Biona Organic Cold pressed olive oil and 
or Clearspring Organic cold pressed rapeseed oil 
for cooking. 
Use organic butter but only put small amount out at 
a time. Keep remainder in refrigerator.

Malondialdehyde from rancid fats. 
50%
Common diseases – Neurological 
disorders, Skin, High PgE2.
Detoxified by  Sulfotransferase

Aldehyde dehydrogenase
Aldehyde oxidase

Antidote – Adenosylcobalamin,
Glutathione, P-5-P, Folinic acid, Non 
rancid oils, Vitamin E, Selenium, Yarrow, 
Chromium for other peroxidases
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Acetaldehyde

aldehyde oxidase

O2

(adenosylcobalami
n)

NAD, FAD

Mol, Fe++

K, Thiols

aldehyde dehydrogenase

O2

(adenosylcobalamin)

NAD, 

Mg

Acetic acid

antifreeze

Free radical decomposition of 
lipid hydro-peroxides leads to the 
formation of excited chemo-
luminescent species by the self 
reaction of secondary lipids 
peroxy-radicals, producing either 
singlet oxygen or excited 
carbonyl groups.

Cadneas and Sies: Low level chemoluminescence in liver 
microsomeal fractions initiated by tetrabutyl hydroperoxide: Eur J. 
Biochemistry 124, 349-356
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Lipid radical L˚
Lipid peroxyl radical LOO ˚
Lipid hydro-peroxide LOOH

All form Malondialdehyde and 4 
Hydroxynonenal.
Certain diagnostic tests are available for the quantification of the 
end-products of lipid peroxidation, to be 
specific, malondialdehyde (MDA). The most commonly used test is 
called a TBARS Assay (thiobarbituric acid reactive substances 
assay). Thiobarbituric acid reacts with malondialdehyde to yield a 
fluorescent product.
Lipid peroxidation-DNA damage by malondialdehyde. Marnett
LJ. Mutation research 1999 Mar 8;424(1-2):83–95.

Rancid Fats

• Primarily occurs with unsaturated 
fats

• More susceptible to rancidity 
because of structure with many 
double bonds

• Fats turn rancid in the presence 
of free radicals or reactive oxygen 
species

Malondialdehyde

RANCID FATS
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Rancid Fats

• Reactive oxygen species degrade 
polyunsaturated lipids forming 
malondialdehyde

• Reactive aldehyde causes toxic 
stress in cells and forms 
advanced lipoxidation end 
products

• Lead to loss of membrane 
integrity

Rancid Fats

• Malondialdehyde is used as a 
biomarker to assess the 
oxidative stress of a person

• It reacts with deoxyadenosine
and deoxyguanosine in DNA to 
form DNA combinations which 
can be mutagenic

Rancid Fats

• Measure the oxidative stability of an 
oil

• Rancimat method measures the 
progress of the oxidation reaction

• Measures the volatile oxidation 
products, largely formic acid

• Biomarker Formic acid to test 
rancid oils
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To test if an oil or food is rancid

• Test patient with Formic acid to 
check not weakening in the clear

• Test oil or food vial
• Test oil or food with formic acid 
test vial on the body

• If SIM weakens, oil or food is 
rancid and contributing to lipid 
peroxidation

Fat Soluble Vitamins 
are really Co-enzymes 

and have to be 
activated

Vitamin A
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Retinyl palmitate

Retinol

all trans Retinal

all trans Retinoic acid

Carotenoids

Small intestine
Bile, Zn

+ O2

11-cis-retinal 

NAD, Zn
retinol 
dehydrogenase

NAD, FAD
retinaldehyde
dehydrogenase

Bone and teeth, Immune,                              
Epithelial integrity                      
Gene transcription,
Skin, Cellular health Embryo, 
Reproduction              
Hematopoiesis

Eyes

Diet

Mg-ATP

Vit E

As

Vitamin D
Cholecalciferol

(endoplasmic reticulum)

Mg, NADPH, O2

(mitochondria)

Mg, 
NADPH, 
O2
Zn
Boron
Iodine
BCS oil Inhibited by

Pb, Cd, As, Al, Hg

Mg,    

NADPH      

O2       

PTH      
Low P      
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Mg, 
NADPH, 
O2
Zn
Boron
Iodine
BCS oil
Vit K2?

Mg, 
NADPH, 
O2
Vit K2

Inhibited by
Pb
Cd
As
Al
Hg

Weston Price

Enzymes that are induced by 
Vitamin D
Tyrosine hydroxylase
Tryptophan hydroxylase
Cholesterol to pregnenalone
Nitric oxide synthase
Increases Glutathione levels

Vitamin E
(Tocopherols)
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Vitamin E

Mixed Tocopherols

Vit C              ROS

αααα-lipoic acid

Selenium

TOCOPHEROL RADICAL

Gamma 
Tocopherol

Beta 
Tocopherol

Alpha 
Tocopherol

Delta 
Tocopherol

Vitamin K 1 and K2
Menaquinone

Menadione (K3)
(water soluble, most potent form but not 

found naturally)

Menaquinone- 4, 7 (K2)               
(fat soluble, from animal tissue and synthesised 

by intestinal bacteria)

Phyloquinone (K1)                    
(fat soluble from plant tissue)

MK4- Synthesized in artery walls, pancreas 
and testes. 

MK7 -By bacterial fermentation in the 
colon by B. Subtilis.
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Nuclear Receptors are a class 
of proteins found within cells that are 
responsible for
sensing steroid and thyroid 
hormones and certain other molecules. 
In response, these receptors work with 
other proteins to regulate 
the expression of specific genes, 
thereby controlling 
the development, homeostasis, 
and metabolism of the organism.

Nuclear receptors have the ability to 
directly bind to DNA and regulate the 
expression of adjacent genes, hence 
these receptors are classified 
as transcription factors. The regulation 
of gene expression by nuclear 
receptors generally only happens when 
a ligand — a molecule that affects the 
receptor's behaviour — is present. .

More specifically, ligand binding to a 
nuclear receptor results in 
a conformational change in the 
receptor, which, in turn, activates the 
receptor, resulting in up- or down-
regulation of gene expression.
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Genetic mutations

Genetic mutations
P – Point mutation, or any 
insertion/deletion entirely inside 
one gene (SNIP or Frameshift
mutation)
D – Deletion of a gene or genes
C – Whole chromosome extra, 
missing, or both.
T – Trinucleotide repeat disorders: 
gene is extended in length

Wavelength Chromosome Gene Enzyme

370 1 P-arm   M 2000 GST, MT, ST, ALDH,

371 1 Q-arm   S 2000 MT, ALDH,

372 2 P-arm   M 1300 NAT,  MT, CYP1B1

373 2 Q-arm   M 1300 UGT, ST,  AO

374 3 P-arm   M 1000 NAT,  MT,  ST

375 3 Q-arm   M 1000 ST, ALDH,

376 4               S 1000 GST, UGT, MT,  ST, 

377 5               S 900 MT, ST, ALDH, CDO, TD

378
379

6 P-arm    S
6 Q-arm    S

1000 GST,  MT,  ALDH,
UGT,  ALDH,

380 7               S 900 GST, MT,  ST, CYP3A4, ALDH

381 8               S 700 NAT

382 9               S 800 MT,  ALH1A1

383 10             S 700 GST, MT, ST, CYP2C8, CYP2C9, CYP2C19, CYP2E1, ALDH

M = Metacentric S = Submetacentric A = Acrocentric

CYP = Cytochrome p450   GST = Glutathione-s-transferase, MT = Methyltransferase COMT = Catechol-O-
methyltransferase ST = Sulfotransferase NAT = N. Acetyltransferase UGT = UDP-Glucuronosyltransferase
MAO-A Monoamineoxidase, MAO-B Monoamineoxidase SO = Sulfite oxidase GL = Glycine ligase GT = 
Glycine transferase ALDH = Aldehyde dehydroenase AO = Aldehyde oxidaseALDR = Aldose reductase
CDO = Cysteine dioxygenase TD = Taurine dehydrogenase
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384 11               S 1300 GST, NAT, UGT,  MT,  ST,  GT, ALDH,

385 12               S 1100 GST, MT, ST,  SO, ALDH, TD 

386 13               A 300 MT

387 14               A 800 MAO-A, ALDH,

388 15               A 600 ST, CYP1A1, ALDH,

389 16 P-arm   M 800 ST, GL

390 16 Q-arm M 800 MT, ST, 

391
392

17 P-arm  S
17 Q-Arm   S

1200 MT,  ALDH,
NAT,  MT,  ST

393 18               S 200 MT,

394 19 P-arm    M 1800 MT

395 19 Q-arm    M 1800 MT, ST, CYP2A6, CYP2A7, ALDH, 

396 20 P-arm    M 500 MT, NAT, GST

397 20Q-arm     M 500 NAT, MT

398 21                A 200 MT, NAT

399

400 Sex X
400 Sex Y

22                A

23                S
23                A         

500

800
50

GST, COMT, ST, CYP2D6

NAT , MT,, ST, MAO-A, MAO-B

Genes overlap across psychiatric disease
Many genome-wide studies have examined genes associated 
with a range of neuropsychiatric disorders. However, the 
degree to which the genetic underpinnings of these diseases 
differ or overlap is unknown. Gandal et al. performed meta-
analyses of transcriptomic studies covering five major 
psychiatric disorders and compared cases and controls to 
identify co-expressed gene modules. From this, they found 
that some psychiatric disorders share global gene expression 
patterns. This overlap in polygenic traits in neuropsychiatric 
disorders may allow for better diagnosis and treatment.

The predisposition to neuropsychiatric disease involves a 
complex, polygenic, and pleiotropic genetic architecture. 
However, little is known about how genetic variants impart 
brain dysfunction or pathology. We used transcriptomic
profiling as a quantitative readout of molecular brain-based 
phenotypes across five major psychiatric disorders—autism, 
schizophrenia, bipolar disorder, depression, and alcoholism—
compared with matched controls. We identified patterns of 
shared and distinct gene-expression perturbations across 
these conditions. The degree of sharing of transcriptional 
dysregulation is related to polygenic (single-nucleotide 
polymorphism–based) overlap across disorders, suggesting a 
substantial causal genetic component. This comprehensive 
systems-level view of the neurobiological architecture of 
major neuropsychiatric illness demonstrates pathways of 
molecular convergence and specificity.
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We identified 1099 genes whose differential gene expression 
is replicated in Autism, 890 genes for schizophrenia, and 112
genes for bipolar disorder.
The transcriptome may reflect the cause or the consequence 
of a disorder. To refine potential causal links, we compared 
single-nucleotide polymorphism (SNP)–based genetic 
correlations between disease pairs with their corresponding 
transcriptome overlap. SNP coheritability was significantly 
correlated with transcriptome overlap across the same 
disease pairs, suggesting that a major component of these 
gene-expression patterns reflects biological processes 
coupled to underlying genetic variation.

Cross-Disorder Group of the Psychiatric Genomics Consortium, International 
Inflammatory Bowel Disease Genetics Consortium (IIBDGC)
, Genetic relationship between five psychiatric disorders estimated from genome-wide 
SNPs. Nat. Genet. 45, 984–994 (2013).doi:10.1038/ng.2711pmid:23933821

Identifying the 
Healing Wavelength

The Healing Wavelength
1. Identify Diagnostic Biophoton

Wavelength acetate. Strong 
muscle weakens.

2. Cross check all other 370-
400nm wavelengths for 
negating the weakness.

3. This is the Healing Wavelength 
used for the light therapy.
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Ideally light used for therapy 
should be coherent using the 
individual’s healing wavelength 
acetate to the chomosomal
meridian’s Source Point(s).

The 
Chromosomal Meridian

The Chromosomal meridian
1. Identify Diagnostic Biophoton

Wavelength acetate. Strong 
muscle weakens.

2. Cross check each Biophoton
meridian acetates for negating 
the weakness.

3. This is the Chromosomal 
meridian. It’s Source points 
are used in Light Therapy.
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Source Points

Hakan’s points
Lung  7 LI  4
Stomach 3 Spleen 3
Heart  7 SI 3
Bladder 10 Kidney 27
Cx 6 TW  5
GB 43 Liver 3
CV  22 GV  glabella
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Use the SOURCE points for light 
therapy with the HEALING 
wavelength acetate over the 
point.
Apply laser therapy for 3 minutes.
Prescribe appropriate co-enzyme.
Assess for next DIAGNOSTIC 
BIOPHOTON WAVELENGTH next 
visit.

Easy handheld laser

Patient
Procedure
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Patient Day 
Sheet

Hypertonicity

Preliminary Test
Strong Indicator Muscle 
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Before proceeding check 
indicator muscle for hypertonicity
by testing with the corresponding  
meridian acetate on. 
If the muscle weakens then it is 
hypertonic and do not use as an 
indicator.
e.g. Quadriceps and  Small 
Intestine acetate.

Muscles and 
their meridian 
relationship.

Taken from Applied Kinesiology Synopsis 2nd Edition by 
David Walther DC

A hypertonic muscle is one that 
fails to become inhibited when it 
should e.g.
1. Running the meridian end to 

beginning point
2. Approximating the muscle 

spindle cells
3. Tapping the muscle / Meridian’s 

sedation point
4. North / South pole of a magnet

Dr Sheldon Deal -Shortcuts
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1. Check strong indicator 
muscle is not Hypertonic 
using the meridian coloured 
acetate associated with the 
meridian of the muscle you 
are using.

2.  Tap cross extensor reflexes

Richard Belli DC

3. Identify for aberrant biophoton
emission (DBW) wavelength (370-
400nm).

4. Using the DBW acetate check 
which meridian cross checks. 
This is the Chromosomal 
meridian.

5. Check which hemisphere 
patient is coming from i.e. LEFT 
or RIGHT.

Dilts, R., Grinder, J., Delozier, J., and Bandler, R. (1980). Neuro-Linguistic Programming: Volume I: The 
Study of the Structure of Subjective Experience. Cupertino, CA: Meta Publications. p. 2. ISBN 978-0-
916990-07-7.
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6. Identify 
Chromosomal 
muscle
(usually on 
opposite side to 
the less 
dominant 
hemisphere)

7. Scales out of 100

Scale of Health
Scale of Essential Nutrients 
Scale of Digestion
Scale of Absorption

8. Check 
cranials with 
DBW acetate 
on with deep 
inspiration 
and deep 
expiration.
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9. Using DBW acetate check 
positive eyes into distortion (EID) 
to identify the cause. 
If toxin check CHEMICALS, 
TOXIC METALS, RADIATION and 
food chemicals.

10. Any remedy must strengthen 
the DBW acetate and the 
Chromosomal muscle

11. Retest using EID for further 
remedies.

12. When Scale of Genetic 
expression is 100. 

Can also be 
done with 
patient’s 
forefinger in 
umbilicus one 
side at a time.
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13. Find Healing wavelength –
Will be used for light therapy.

Use the SOURCE points for light 
therapy with the HEALING 
wavelength acetate over the 
point.
Apply laser therapy for 3 
minutes.

14. Finally cross 
TL to the 
Emotional 
Stress Reflexes.
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Accessing the 4 Minds

Superconscious

Conscious or 
Unconscious

Conscious or 
Unconscious

Subconscious

The conscious mind is your 
awareness at the present 
moment. You are aware of 
something on the outside as well 
as some specific mental functions 
happening on the inside. For 
example, you are aware of this 
lecture room, the person next to 
you, or me talking.
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The subconscious mind consists 
of accessible information. You 
can become aware of this 
information once your direct your 
attention to it. Think of this as 
memory recall. You drove from 
your house without consciously 
needing to be alert to your 
surroundings. Acquired input 
through 5 senses.

The 
subconscious
sends and 
receives 
information to 
and from the 
superconscious
mind. 

The conscious mind is connected 
to the subconscious mind, which 
in turn is connected to the 
superconscious mind.

Same goes for my mind as well as 
anyone's mind.
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We are all connected at the 
superconscious level, through our 
individual's subconscious mind.                                          
The conscious mind is not 
connected directly to the 
superconscious mind. 

We rely on our subconscious 
mind to send and receive 
information to and from the 
superconscious.

As the conscious mind impresses 
a desire upon the subconscious 
mind, the subconscious mind will 
impress it upon the 
superconscious mind which will 
then conspire to make it happen, 
as what Ralph Waldo Emerson 
said, "Once you make a decision, 
the universe conspires to make it 
happen".

There is only one superconscious

mind (the Universal Mind), to 

which all of minds are connected 

to. 

It helps you to make right 

decisions, since it has Infinite 

Intelligence.

It is the source of all true 

invention.
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The unconscious mind, consists 
of the primitive, instinctual 
wishes and the information that 
we cannot access. We don’t have 
easy access to the information 
stored in the unconscious mind. 
Inherent within us as beliefs, 
patterns, subjective maps of 
reality that drive our behaviours. 
Carl Jung’s dark shadow.

In Jungian 
psychology, the 
“dark shadow” may 
refer to                    
(1) an unconscious 
aspect of 
the personality
which the 
conscious ego does 
not identify in itself. 
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Because one tends to reject or 
remain ignorant of the least 
desirable aspects of one's 
personality, the shadow is largely 
negative.
or (2) the entirety of the 
unconscious, i.e., everything of 
which a person is not fully 
conscious.
Non locality.

Identifying the Unconscious 
meridian
Using the DBW acetate in 
weakness challenege round each 
of the B&E points and note which 
ones strengthen. These will be the 
unconscious meridians. The 
Chromosomal meridian will be the 
prime on.

If positive treat with most 
appropriate therapy

TL technique
Injury Recall
Perfume - Aromatherapy
Bioenergetic Light Therapy
Flower essences
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Therapy Localisation Technique
Identify spinal level by therapy 
localisation.
Perform spiral field force prior to 
pulsing together. Practitioner 
puts one finger on spinal level 
and the other on the symphysis
menti. Pulse together for about 
one minute.

If you cannot get a positive TL 
from the spinal level you are 
probably using a hyper muscle 
(e.g. a deltoid lung related 
muscle). 

Must only be done at the end of a 
therapeutic session as all 
diagnostic markers will be 
negated.

Pulse together for about 1 minute
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Non zygote DNA to Zygote DNA
1. TL perineal body. Should be 

negative.
2. Cross TL any skin or entry 

point.
3. Strong muscle now goes 

weak.
4. Assess for remedy and dose. 

Usually need to take for 2 
months.


