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Photo Aging







UVB Solar Radiation And 
Skin Cancer Risk
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Skin Cancer (non-melanoma)



Absorption spectra for a few selected compounds



Examples of Non-melanoma Skin cancer





Incidence of Skin Cancers



INCIDENCE

• Excluding carcinoma in situ (noninvasive cancer) of any site 
except urinary bladder or basal and squamous cell skin 
cancers

• In 2002 ~ 1,284,900 new cancer cases are expected 
– Men 637,500
– Women 647,400

• More than 1 million cases of basal and squamous cell skin 
cancers are expected to be diagnosed this year

• Since 1990, nearly 16 million new cancer cases have been 
diagnosed 



Age-Adjusted Incidence Rates from Cancer in Males by Geographic Region 
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J. Ferlay, F. Bray, P. Pisani and D.M. Parkin. GLOBOCAN 2000: Cancer Incidence, Mortality and Prevalence Worldwide, Version 1.0.I
ARC CancerBase No. 5. Lyon, IARCPress, 2001.



Epidemiology







Geography and Skin Cancer





Latitude and Skin Cancer



Molecular Mechanisms



Photolyase substrate











Topical application of photolyase 
reversed CBDs (thymine dimers) by 50 - 60%



Cellular functions of p53:

1. Suppresses progression through the cell cycle in response to DNA damage, thereby allowing DNA repair
to occur before replicating the genome; hence, p53 prevents the transmission of damaged genetic information
from one cell generation to the next

2. Initiates apoptosis if the damage to the cell is severe (this protects the organism from the growth
of damaged cells, and so loss of p53 function is a key step in the neoplastic cascade).

Mediators of this effect: bax [Ref.] 

3. Often as a tumour suppressor: Mutations in p53 can cause cells to become oncogenically transformed
and transfection studies have shown that p53 acts as a potent transdominant tumour suppressor, able to
restore some level of normal growth to cancerous cells in vitro (!)

4. p53 is a potent transcription factor and once activated, it represses transcription of one set of genes 
(several of which are involved in stimulating cell growth) while stimulating expression of other genes
involved in cell cycle control

5. the p53 pathway (picture summarizing the cellular functions of p53, 996, by Hall PA et al.)

http://bioinformatics.weizmann.ac.il/hotmolecbase/entries/p53.htm





Structure of p53 Protein













Figure 2. Comparison of the p53-53BP2 and p53-DNA (15) complexes in two orthogonal views 
(rotated by 90° about the x-axis). The six most frequently mutated amino acids of p53, highlighted 
in yellow, are at or near both the 53BP2 and DNA interfaces. (A and B) The 53BP2 SH3 domain 
(red) binds the L3 loop, while the fourth ankyrin repeat (magenta) binds the L2 loop of the p53 
core domain (cyan). The zinc atom of p53 is shown as a green sphere. (C and D) Comparison with 
the p53-DNA (blue) complex (15) in the same p53 orientations as (A and B). Abbreviations for 
the amino acid residues are: A, Ala; C, Cys; D, Asp; E, Glu; F, Phe; G, Gly; H, His; I, Ile; K, Lys; 
L, Leu; M, Met; N, Asn; P, Pro; Q, Gln; R, Arg; S, Ser; T, Thr; V, Val; W, Trp; Y, Tyr. 



The Ras (Rause-associated sarcoma) Oncogene

In about 30% of human cancers, Ras is mutated
so that it is permanently switched on, telling the 

cell to grow regardless of whether receptors on
the cell surface are activated or not



(Akt = serine-threonine kinase)
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Large losses of total ozone in Antarctica reveal 
seasonal Cl0x/NOx interaction
Nature 315: 207-10. 
J. C. Farman, B. G. Gardiner & J. D. Shanklin*

* First article to document ozone hole over Antarctica



Keystone species

Krill



Species: Antarctic krill (Euphausia superba)

Classification: 
- Phylum: Arthropoda
- Class: Crustacea
- Order: Euphausiacea
- Genus: Euphausia





Photoinhibition in Antarctic 
phytoplankton by ultraviolet-B 
radiation in relation to column 
ozone values
Osmund Holm-Hansen, Virginia E. Villafañe, and E. Walter Helbling, 
Polar Research Program, Scripps Institution of Oceanography, 
University of California, San Diego, La Jolla, California 92093-0202


















	

