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Topoisomerase 1 inhibition suppresses
Inflammatory genes and protects from death by

Inflammation

Science. Author manuscript; available in PMC 2017 May 27

Here, we show that the enzyme topoisomerase 1 (Topl) exerts an activating role on the
transcriptional response against infection in cells and at the organismal level. This effect is

achieved via Topl-assisted transcriptional activation of proinflammatory genes. We
I

demonstrate that chemical inhibitioni as well as reduced exEression of TUEIi limits the
Dverexgression of inﬂammatog genes characteristic of infection with influenza and Ebola

viruses and bacterial Emducts. Ncmtablxi Topl inhibition rescues mortalitx in mouse models
of lethal inflammation caused bx over-exposure to bacterial and viral PAMPs. Our results
suggest that Toel inhibitors offer theraeeutic efﬁcacz for the treatment of diseases
characterized by exacerbated innate immune responses.
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The Al-discovered Aetiology of COVID-19 and Rationale of
the Irinotecan+ Etoposide Combination Therapy for Criti-
cally 1ll COVID-19 Patients

Bragi‘ Lovetrue!

1Demiurge Technologies AG, Baarerstrasse 14, ZUG, 6300, Zug, Switzerland

We present the Al-discovered aetiology of COVID-19, based on a precise disease model
of COVID-19 built under five weeks that best matches the epidemiological characteristics,
transmission dynamics, clinical features, and biological properties of COVID-19 and con-
sistently explains the rapidly expanding COVID-19 literature. We present that SARS-CoV-

2 implements a unique unbiased survival strategy of balancing viral replication with viral

M DAITCERIFROATTIER T RK.
AU )FH>ET MRS A R (TOP2IEERI) OEFEICKBCOVID-19N\DZNRNHN R
EFINTULSB,
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Lucanthone Is a Novel Inhibitor of Autophagy That Induces Cathepsin
D-mediated Apoptosis*

Received for publication, June 3, 2010, and in revised form, November 3, 2010 Published, JBC Papers in
Press, December 10, 2010, DOI 10.1074/jbc.M110.151324 g

Cellular stress induced by nutrient deprivation, hypoxia, and

exposure to many chemotherapeutic agents activates an evolu- yiroxychioroquitie for COVIDA%: What s sz B S

tionarily conserved cell survival pathway termed autophagy. the cliical tial tel ue?
This pathway enables cancer cells to undergo self-digestion to e

generate ATP and other essential biosynthetic molecules to géz\i/rm;hloroquinefor -
temporarily aVOid Cell death. Therefore’ disruption Of autoph' What do the clinical trials tell us?

agy may sensitize cancer cells to cell death and augment che-

motherapy-induced apoptosis. Chloroquine and its analog hy- T e
droxychloroquine are the only clinically relevant autopha
inFiﬁitors. Because Botn oz tﬁese agents inauce ocmar toxicit = © o~
i : mece TOP1ODEERI THEHLDIINS, A— b
novel inhibitors of autophagy with a better therapeutic index
are needea. Here we aemonstrate t;at tFe smaﬂ moiec:ie iuc- 7 )’ S—ODBH§§IJ‘C :5355
antFone inFiBits auto Fa . inauces I sosoma! memErane er- — - —m
meabl 1zatnoni an Bossesses snsm 1cant x more Botent actwng
in breast cancer models comEared with chloroauine. Exposure F>. )\ ROF>o00F> &t En
to lucanthone resulted in processing and recruitment of mi- N — e \Fe=7
crotubule-associated protein 1 light chain 3 (LC3) to autopha- TEHD. COVID-19DERIR THRNMER =
S T NTWB, Ffe, A—RIPS—ICELT
(FILAY > DAEMNIENENENDNT
LS.
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ARTICLE Open Access

Network-based drug repurposing for novel
coronavirus 2019-nCoV/SARS-CoV-2

Yadi Zhou', Yuan Hou', Jiayu Shen', Yin Huang', William Martin@®' and Feixiong Cheng'**

Zhou et a!. Cell Discovery (2020)6:14 Ce” DiSCOV'e ry
https://doi.org/10.1038/541421-020-0153-3 www.nature.com/celldisc
b s o AL el
0@;@51 in sl qu‘!z‘u/ F@i — @ Drug B target
‘T\FK@ 8@6 ‘/T\E.RFF SY@RIP HNR@\ZN ] o ] ]
s‘@?{\m@@\ ,,,,»/M@\R«w \| o D?%A mgw inhibit b_oth MTOR s!gnallng and RNA
@3{ G;pl‘r?e*x,g-m A(K‘"1 =/ yntr_le5|s pathway (including DNA
@ ) i polibs HN@M Hphe G&BZ B %@CA topoisomerase 2-alpha (TOP2A) and
® (g Em@ffgim DNA topoisomerase 2-beta (TOP2B))
}-1 \[ o in HCoV-infected cells (Fig. 6b).
%‘T%_A

L AmAn

A—KITF7>— ODEIJIUE’JTcLﬁ?mTOR(J';Elﬁ'émB'Z (Cell Discovery(C#8&)
7 > —[AERINCOVID-19(CIREFHIET 2 2 EHREESNTLD,
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‘ Medicine & Health Sciences | Emerging Preeminent Program

Researchers target cell’s own machinery in fight
against COVID-19

By JoAnn Adkins

April 13,2020 at 1:48pm fyeox

In an effort to help stop the spread of COVID-19, a team of researchers is trying to block a key enzyme in

the human cell that the virus needs to thrive.

FIU Biomolecular Sciences Institute Director Yuk-Ching Tse-Dinh and Associate Director Prem Chapagain

have teamed up with researchers at the University of Texas Medical Branch (UTMB) at Galveston and
National Cancer Institute. The team is searching for potential treatment leads, hoping at least one of
them will reduce the spread of the virus in infected individuals. Currently there are no evidence-based

treatments for COVID-19 or any other coronaviruses.

Last month, Dr. Mariano Garcia-Blanco from UTMB reported in BioRxiv his discovery that coronaviruses

rely on the enzyme Topoisomerase [II-B (TOP3B) as a host factor. Normally, topoisomerases aid in DNA
replication within human cells. But when certain viruses, including Dengue, Zika and COVID-19, latch on
to TOP3B, they use the enzyme to help assemble new copies of the virus, turning infected cells into virus

factories.

Upoen this discovery, Garcia-Blanco enlisted the help of Tse-Dinh, an internationally known expert in
topoisomerases, to start screening for a drug that could block the enzyme and prevent COVID-19 from

multiplying in high numbers in a person’s body.
“We approached FIU as a place where the best inhibitors can come from,” Garcia-Blanco said.

Tse-Dinh is starting with drugs already approved by the Food and Drug Administration because she is

looking for a treatment that can be tested quickly on patients.
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