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Because: 

1. THE SMALLER THE 
MECHANISM 
THE EASIER & FASTER THE 
REPAIR 

2. Time Reversal (GOING 
FROM PART TO THE 
WHOLE and BACK) is 
ROUTINELY ADOPTED  by 
molecular mechanisms
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ThE BRiGhTEST FLAME CASTS 

ThE DARkEST ShADOW

George Martin

YOUNG VS OLD AGE IS BIOLOGICALLY GOVERNED BY DIFFERENT SETS OF RULES

The best most effective 
Signaling Pathways selected by 
Evolution to raise the 
brightest flame of the 
“fittest”  -- when aimlessly 
continued after the 
developmental purpose is 
completed lead to aging, 
diseases and death.

TWO PRIMARY ANTIAGING THEORIES:  

SCHOLASTIC THEORIES:  
REPAIR DNA ERRORS - REFOROLD NONSENSE PROTEINS  – REPAIR SIGNALLING PATHWAYS

SEMI-PROGRAMMED THEORIES:
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Ø Thymine dimers inhibit DNA 
synthesis

ØNUCLEOTIDE EXCISION 
REPAIR OF DNA -- NER
(by removal of thymine dimers) 

Ø Sancar (83) used the purified UvrA, 
UvrB, and UvrC proteins to 
reconstitute essential steps in the 
NER pathway

Ø Mutations in the NER system is linked 
to a number of human genetic 
disorders 

Ø e.g. Xeroderma pigmentosum (XP), 
that has a very high risk for skin 
cancer 

Uvr A leaves Uvrc binds to UvrB DNA complex

Repaired batch is ligated
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transport of molecular 
car$o to specIfIc 

destInatIons InsIde and 
outsIde tHe cell 
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Ø Konopka and Benzer, 1971 found 
organisms with 3 mutations:

Ø 1.  Arrhythmic
2.  19h Circadian Rhythm
3.  28h Circadian Rhythm

Ø All three mutations involved the 
gene Period.  

Ø Subsequently the focus shifted onto 
the Period protein PER and 
how it may function to produce 
circadian oscillations.

Period Gene PER Protein

CIRCADIAN RHYTHMS ARE VERY WELL KNOWN…. BUT:



C. Negative 
autoregulatory 

feedback 
model

Accumulation 
of PER 

protein 

GENE 
TIMELSS

mRNA 
expression

B.  
Proteoglycan:

Brings cells 
together

Facilitates 
inter-cellular 
connections 
through gap 
junctions.

PER Protein

A. Trascriptional
Regulator

Hardin et al., 1990



B. Gene 
Timeless
Influencing 

Circadian Clock
(Myers et al., 

1995; Sehgal et al., 
1995)

TIM Protein 
binds directly 
to PER Protein

Without 
Timeless 
Period 

Expression is 
ambolished

Without 
PERIOD

Circadian 
Cycles were 

Lost

PER Protein



Both period mRNA and PER protein oscillate
TIM protein binds to PER protein

CLK and CYK proteins, encoded by the clock and 
cycle genes, are two transcription factors that 
activate the period gene

DBT protein leads to PER protein degradation

Transcription- Translation Feedback Loop (TTFL)



AGTER 20 MINUTES OF SIGNALING

KELOID SCARS ARE THE RESULT OF DISREGULATION
IN GENE CLOCKS 
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ØJanich P et al (2013) found Human 
epidermal stem cell function is 
regulated by circadian oscillations.

ØIzumi H et al (2014) discussed 
Circadian disruption and cancer 
risk. 

ØYasuniwa Y, Izumi H, Wang KY, et al 
(2010) showed how circadian 
disruption accelerates tumor
growth and angio/stromagenesis
through a Wnt Signaling
Pathway.
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Compromised signals from denatured proteins can be deleterious to 
this very specific process, while signals enhancing protein refolding can 
reinstate systemic functioning, restoring the flow of previously 
disrupted signalling pathways. 

Radiofrequency (10 MHz–300 GHz) Radiation leads to DNA denaturation = DNA damage

Heat Denatures
DNA

Protein command
signals WILL
order enzymes to
intervene to
intervene & repair 
damaged
parts of DNA
Strand
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