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Cancer rates per year in US

Average for the years 2017-2020 is 1,74 Miocancer cases per year in the US
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In 2017, there will be an estimated
1,688,780 new cancer cases diagnosed
and 600,920 cancer deaths in the US.
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Cancer Facts & Figures 2017 -
American Cancer Society
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In 2018, a total of 1,708,921 new cancer
cases were reported in the United States:
862,949 among males and 845,972
among females. For all cancers combined,
the incidence rate was 436 per 100,000
standard population overall. 08 1
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Estimated numbers of new cancer cases
and deaths in 2019 (In 2019, there will be
an estimated 1,762,450 new cancer
cases diagnosed and 606,880 cancer
deaths in the United States.)
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1,74 to 1,90 Mio is 160.000 cases above the average

18:05 wl LTER

AA  Q @ cancercasesus2020 ¢

Google
cancer cases us 2020 D

Alle News Bilder

Shopping  Videos

Statistics at a Glance: The Burden of
Cancer in the United States. In 2020, an
estimated 1,806,590 new cases of
cancer will be diagnosed in the United
States and 606,520 people will die from

L) the disease.
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Estimated numbers of new cancer cases
and deaths in 2021 (In 2021, there will be
an estimated 1.9 million new cancer
cases diagnosed and 608,570 cancer
deaths in the United States.)



PART 1
Causes of Lymphocyftopenia




Started in the early 2020

R (e 1 (6O Sl | Scycre COVID-19 is linked fo an
Inflammatory burst and
lymphopenia, which may
aggravate cancer prognosis.
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Review Article | Published: 02 October 2020

The immuno-oncological
challenge of COVID-19

https.//www.nature.com/articles/s43018-020-00122-3



1: Direct Infection of T-Lymphocytes by Sars-CoV-2

o st A | This will result in
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Cell Death &

Differentiation Search Login

» Infection, as the expression of the SARS-CoV-2

spike glycoprotein is sufficient to induce a rapid
Content v  Aboutv  Publish v (~45.1 nm/s) membrane fusion to produce
syncytium, which could readily internalize
multiple lines of lymphocytes to form typical cell-
in-cell structures, remarkably leading to the
death of internalized cells.

Download PDF

Article | Published: 20 April 2021

SARS-CoV-2 spike protein
dictates syncytium-mediated
lymphocyte elimination

hitps.//www.nature.com/articles/s41418-021-00782-3



2. Sars-Cov-2 causes Syncytia formation

Cell membranes are fusing together
and leave large cluster of damaged
cells!




3. Suppression of Interferon-| signalling

Cell Reports
Volume 33, Issue 1, 6 October 2020, 108234

» SARS-CoV-2 proteins antagonize IFN-|
production and signaling

» Different SARS-CoV-2 proteins inhibit [FN-|

Article response through distinct mechanisms

Evasion of Type I Interferon by :
SARS-CoV-2 » SARS-CoV, SARS-CoV-2, and MERS-CoV proteins

inhibit IFN-I at different efficacies

Hongjie Xia Lo = Pei-Yong Shi 1,56,7,8 0 %

https:.//www.sciencedirect.com/science/article/pii/S
2211124720312237



3. Suppression of Interferon-| signalling: CONTINUED

natureimmunology  Search Login » Although interferon-y (IFN-y) is known to be
Involved in this process, the involvement of type
Content v Aboutv Publish v | interferons (IFN-a/B) has not been elucidated.

» We now show that, like IFN-y, endogenously
produced IFN-a/p was required for the
prevention of the growth of primary

A critical function for typel carcinogen-induced and fransplantable
interferonsincancer tumors.

Published: 12 June 2005

immunoediting

Gavin P Dunn, Allen T Bruce, ... Robert D
Schreiber + Show authors




4. Depletion of NK-cells

nature reviews immunology Search Login
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Perspective | Published: 26 November 2021

Immune dysregulation and
immunopathology induced by
SARS-CoV-2 and related
coronaviruses — are we our own
worst enemy?

hitps.//www.nature.com/articles/ni1213

» In addition, these changes in monocyte
maturation are accompanied by depletion of
natural killer cells, CD4+ T cells and B cells.

',9 frontiers
in Immunology

A Natural Impact: NK Cells at

the Intersection of Cancer and
HIV Disease

Olivier Lucar, R. Keith Reeves, and

Stephanie Jost

NK Cells Have Therapeutic
Potential fo Enhance
Conftrol of Both HIV and
HIV-Related Cancers



Long Covid Coadlition Collaboration

» The scientist under the umbrella of the LONGCOVID COALITION
have submitted an extensive publication on the subject:

Clinical & Translational Immunology

The Immune Paradox of SARS-COV-2:

Lymphocytopenia and Autoimmunity Evoking Features in COVID-19 and Possible Treatment

Modalities

Joachim Gerlach', Abdul Mannan Baigl*, Mark Fabrowski and Valentina Viduto




PART 2
Cancer Causingiretential of Sars-CoV-2
and /or Spike proteins



Cancer Causing Potential of Sars-CoV-2
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National Center for Biotechnology Information

Pu bmed .gov

Advanced
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Cancer as a prospective sequela of long COVID-19

Geetanjali Saini ', Ritu Aneja '
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Abstract

As the spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) continues to surge
worldwide, our knowledge of coronavirus disease 2019 (COVID-19) is rapidly expanding. Although
most COVID-19 patients recover within weeks of symptom onset, some experience lingering
symptoms that last for months ("long COVID-19"). Early reports of COVID-19 sequelae, including
cardiovascular, pulmonary, and neurological conditions, have raised concerns about the long-term
effects of COVID-19, especially in hard-hit communities. It is becoming increasingly evident that
cancer patients are more susceptible to SARS-CoV-2 infection and are at a higher risk of severe
COVID-19 than the general population. Nevertheless, whether long COVID-19 increases the risk of

» Herein, we propose that long COVID-19 may
predispose recovered patients to cancer
development and accelerate cancer
progression. This hypothesis is based on
growing evidence of the ability of SARS-CoV-
2 1o modulate oncogenic pathways,
promote chronic low-grade inflammation,
and cause fissue damage. Comprehensive
studies are urgently required to elucidate the
effects of long COVID-19 on cancer
susceptibility.



Cancer Causing Potential of Sars-CoV-2

Research

Square
99 & PDE » Accordingly, 17 cell cycle-related genes were up-
regulated in SARS-CoV-2 patients including:
Research Article CCNBQ, ESPL 1 TK, CCNAQ, CCNBI s CDC(D,

CDC20, CDK1, BUB1, CHEK1, BUB1B, CDCA45, PLKI1,
SERNEORC T AND E2F1.

» Any dysregulation in the expression of these
genes is linked with various cancers, such as

Cancer related-genes enriched
in peripheral blood

mononuclear cells (PBMCs) of

COVID-19 patients. a breast cancer, digestive tract cancer, bone
bioinformatics study cancer, endometrial cancer, skin cancer, brain
CEnCceriung cancer and so on.

Ehsan Ahmadi, Mostafa Changaei, Alireza
Teymouri, Behruz Alipour, and 1 more

https://www.researchsquare.com/article/rs-1894265/v 1



Cancer Causing Potential of Sars-CoV-2

Wiley
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Library » The ability of SARS-CoV-2's
proteins to inhibit both p&3

BioEssays / Volume 43, Issue 8 / 2000289 GiNd PRE suggests that SARS-
2 may have an

HYPOTHESIS = (&)Open Access @ ® oncogenic potential

SARS-CoV-2 infection and cancer

Evidence for and against a role of SARS-CoV-2 in
cancer onset




Cancer Causing Potential of Sars-
CoV-2

Pubmed.gov » Here, we explored the oncogenic
roles of six coronavirus receptors
Advanced (ACE2, DPP4, ANPEP, AXL, TMPRSS2,

and ENPEP) in GBM using
bioinformatics and experimental

Comprehensive Oncogenic

. e ) approaches.

EALUEES B LTS » We found that ANPEP and ENPEP were
Receptors in Glioblastoma significantly increased at both the
Multiforme MRNA and protein levels in GBM

compared with normal brain tissue.

https://pubmed.ncbi.nim.nih.gov/35464443/



Cancer Causing Potential of Sars-
CoV-2

m—— | » SARS-CoV-2-infected cells show accumulation of key
communications Fearen Logi metabolites, activation of autophagy inhibitors
(AKT1, SKP2) and reduction of proteins responsible for
autophagy initiation (AMPK, TSC2, ULK1), membrane
nucleation, and phagophore formation (BECNT,

Content v About v Publish v

Download PDF VPS34, ATG14), as well as autophagosome-lysosome
fusion (BECNT, ATG14 oligomers).
étrJttI)Tithgpze'anﬁﬁZe;C?ZL » Insum, SARS-CoV-2 infection activated negative
SARS-CoV-2-mediated regulators of autophagy, reduced autophagy-
dysregulation of metabolism enhancing proteins, and limited autophagic flux by
and autophagy uncovers host- diminishing BECN1/ATG14-dependent AL fusion.

targeting antivirals




Accelerated Aging

Based on our findings, we speculate that the
accumulation of epigenetic aging and telomere
afttrition after SARS-CoV-2 infection might contribute
Content v  Aboutv  Publish v to the post-COVID-19 syndrome, and irreversible
epigenetic aging might be served as a biomarker for
the risk of developing post-COVID-19 syndrome.

nature

communications Search Login

Download PDF

Article | Open Access |
Published: 19 April 2022

Accelerated biological agingin
COVID-19 patients

https:.//www.nature.com/articles/s41467-022-29801-8



Telomeres in Cancer

nature reviews » RB-deficient and p53-deficient cells continue
molecular cell biology

Search Login : : :
. to experience telomere shortening, which

leads to telomere crisis.
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» Telomere crisis has been documented in many
cancers, including chronic lymphocytic
leukaemia, breast cancer and colorectal

Published: 18 January 2017
adenomas.

Telomeres in cancer: tumour i :
» Telomere crisis can cause a wide array of

.SuPpr?S.S'O“ and genome genomic aberrations, including chromosome
instability deletions and amplifications, translocations,
chromothripsis, kataegis and tetraploidization.




TLR4 supports fumour progression

» Our results suggest that the activation of TLR4 supports
tumour progression by stimulating the release of more
Contentv Aboutwv  Publish v effective immunosuppressive exosomes, which allow
tumour cells o escape immune surveillance and
probably even play a role in the metastatic process.

scientific reports  search Login

Download PDF

Article | Open Access | AA @ nature.com C

Published: 11 June 2019

Toll-like Receptor-4 Activation
Boosts the Imnmunosuppressive
Properties of Tumor Cells-
derived Exosomes

Cell ResearCh Search Login
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We recently found that SARS-CoV-2
https://www.nature.com/articles/s infection provoked an anfti-bacterial like
41576 0T e St Download BOF ‘. response at the very early stage of
infection via TLR4.

Letter to the Editor \ Published: 19 March 2021
SARS-CoV-2 spike protein
interacts with and activates
TLR41

https://www.nature.com/articles/s41422-021-00495-9



ReElEk 3
Preventive Inferventions with
Phenolic CERNIEESERES and Dieftary
Supplements




Current cancer research projects

of our group:
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Use of Melatonin

AA & nature.com &

scientific reports  search Login
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Article | Open Access |
Published: 06 December 2017

The potential therapeutic effect
of melatonin on human ovarian
cancer by inhibition of invasion
and migration of cancer stem
cells

https.//www.nature.com/articles/s41598-017-16940-y
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Article | Open Access |
Published: 16 July 2021

Melatonin inhibits triple-
negative breast cancer
progression through the
Lnc049808-FUNDC1 pathway

https://www.nature.com/articles/s41419-021-04006-x
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Use of phytochemicals
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If you need more
science:

Please watch our
congresses to get a full
scientific picture of all
the conditions
discussed today.
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