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How did life begin?

Four Billion Years Ago...

Early Atmosphere:
CO,: 1 to 10 atm
N,, CO,

H,S: 10+ atm
CH,: 10+ atm

0,: No

Early Ocean:
Na‘, Mg®", CI-, 8i0;>, HCOy,
pH=55,T>50 °C
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Pathway

Carbohidrats, Proteines, Lipids

CO, + H,0O + Energia quimica (ATP)|
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( Hemo - Transport d’oxigen

Desoxihemoglobina Oxihemoglobina
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Absorbance

El color de la hemina
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El color de la clorofil-la
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Phototherapy:
Donen color LIGHT
Photochemotherapy:
DRUG + LIGHT
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fotoquimiques ¥ y Phototherapy of
N neonatal jaundice
GHa0 " (1847-1937) ¥
PUVA therapy
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. Administration

Distribution and selective accumulation
Irradiation (production of Reactive Oxygen Species)
Photodynamic effect =——p cell death
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tuberculosis

F\ :

Gastric H. pylori

Necrotizing fasciitis.

Intra-abdominal absces:
Bacterial cystitis

Wound infectio
Burn infection

Skin infectio

Dai et al., Photodiagn Photodyn Ther, 2009; 6: 170188

Sinusitis
Bacterial keratitis - — -
Otitis media Periodontitis, endodontics ]
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@ OXIGEN “NORMAL” i OXIGEN “ACTIU"

} +94 kJ/mol

Ground-state oxygen

Singlet oxygen
30, 10,
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@ ¢(OXIGEN ACTIU?
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IRH + 30, =—>— !RO,H Prohibida

Quimica quantica
Regles de spin de Wigner

e
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Cysteine 4 x 108
Histidine 3 x 107 I Sinel
Proteins Methionine 1x 107 Singlet t
Oxygen
Tryptophan 5x 107 PS
Tyrosine 8 x 106
I 0,
B-Carotene 1.3 x 1019 12 7 radical
oSy o-Tocopherol 7x10° Species
4 Methyl Linoleate 5 x 104
Cholesterol 6.6 x 104
Nucleic acids DNA 5x 10° PS 1f 1‘ PS
Deoxiguanosine 5 x 108 triplet singlet
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Hematoporfirina

1) ACOH /H,S0, (20:1)
2) NaOH
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Protoporfirina IX
FOTOSENSIBILIZANT

Hemo
FOTOQUIMICAMENT
INERT

CO;Na | COMs
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Sodium Porfimer

MALA: Methyl Aminolevulinate Protoporphyrin IX
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Porphyrin

Texaphyrin

Porphycene
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The Nobel Prize in Chemistry 2008

"for the discovery and development of the[green flucrescent |
protein, GFP"
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4-(p-hydroxybenzylidene)imidazolidin-5-one
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Polypeptide

GenePDT?

GFP-like

Tertiary

FbFP

Nat Biotechnol. 2006, 24, 95
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TagRFP %490 nm; 1.5 h induction w/ arabinose 0.1 %

Proc. of SPIE 2013, 859609




