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[ The Warburg Effect]

Germline Mutations
" \ / A / VEGF
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Genome Instability - .
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potential
()11 ) )— (=]
Mita stress. Mita stress
response /RTG | | respunse/ RTG 4. Sustained Angiogencsis
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Cancer Hallmarks

Defaul State/Dedifferentiation

Tumor Suppressor
Genes, Oncogenes

Nucleus l

1. Set-sufficiency in growth
signals

2. Insensitivity to anti-growth
signals

5. Lvasion of Apoptosis

(Source:Seyfried et al., 2014)
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¢ Seyfried TN, Flores RE, Poff AM, D’Agostino DP. Cancer as a metabolic disease: implications for novel

therapeutics. Carcinogenesis. 2014;35(3):515-27. doi:10. 1093/carcin/bgtd80
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® Visconti R, Grieco D. New insights on oxidative stress in cancer. Curr Opin Drug Discov Devel. 2009
Mar;12(2):240-5.

¢ Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. Cell. 2011 Mar 4;144(5):646-74. doi:
10.1016/j.cell.2011.02.013.

" Fiaschi T, Chiarugi P. Oxidative Stress, Tumor Microenvironment, and Metabolic Reprogramming: A
Diabolic Liaison. Int J Cell Biol. 2012; 762825. doi: 10.1155/2012/762825
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sufficiency in LY
prodiferation "
! {10} Tumor« sigmaks (2} Insensitivity
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of ‘;;Lcliuon € rates inflammation proliferation -
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surveillanie systems metastasia maniliny
< EMT
18) Escaping {4) Limitless
« Cancer cells disable fmmane replication
components of the « Expression
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are dispatched to (5) Continwous
eliminate them (7) Change \  angiogencsis
of cell metabolism | (6) Escaping
Apuptosis
~ Endothelisd progenitor
« Warburg effect activation
- Upregulation of glucose 4 - Signaling of VEGF and
transporter Angiopoistin
- Activation of oncogene . PTEN inactivati - Recruitment of
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tumor suppressor {p53) - Anoikis resistance - Release of VEGF
- Tnceease of HIF-1 - NF-xB activation
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8 Wellenstein MD, de Visser KE. Cancer-cell-intrinsic mechanisms shaping the tumor immune landscape.

Immunity. 2018; 48 March 20. http://doi.org/10.1016/j.imrnuni.2018.03.004

° Schreiber RD, Old LJ, Smyth MJ. Cancer immunoediting: integrating immunity’s roles in cancer

suppression and promotion. Science.2011;331:1565-70.

' ceb LA, Harris CC. Advances in Chemical Carcinogenesis: A Historical Review and Prospective. Cancer
Res. 2008 Sep 1; 68(17). 6863-72. doi: 10.1158/0008-5472.CAN-08-2852

" Schiller JT, Lowy DR. Virus infection and human cancer: an overview. Recent Results Cancer Res.
2014;193:1-10, doi: 10.1007/978-3-642-38965-8_1.
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(Source: Fulbright et al., 2017)
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1 Fulbright LE, Ellermann M, Arthur JC. The microbiome and the hallmarks of cancer. PLoS Pathos.
2017;13(9): €1006480. https://doi.org/10.1371/journal.ppat.1006480

B schwabe RF, Robin C. The microbiome and cancer. Nat Rev Cancer. 2013; 13(11): 800-12.
doi:10.1038/nrc3610

% Tommie IL, Pinney SM, Nommsen-Rivers LA. Serum Vitamin D Status and Breast Cancer Risk by

Status: A Systematic  Review. Nutr Cancer. 2018  Jul;70(5):804-820.  doi:

10.1080/01635581.2018.1470653. Epub 2018 May 21.
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1997 DEVELOPMENTAL DISABILITIES 2008
Up 17%, ages 3-17

1975 CHILDHOOD CANCERS 2012
Up 36%, ages 0-19

AP 1 adanisiduthuvendinewsiu el A.A.1975 - 2012

Photo credit: http://www.panna.org/resources/kids-frontline
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