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Herein, by creatively using fullerene (Ceo) as the precursor subject to NHs treatment, the authors designed and synthesized a pentagonal
defect-rich N-doped C nanomaterial (PD/N-C). It achieves outstanding ORR activity. 2e" selectivity, and stability in acidic electrolytes,
surpassing the benchmark PtHigs alloy catalyst. Impressively, the flow cell based on the PD/N-C catalyst achieves nearly 100%
efficiency with a remarkable H0, yield, representing the best improvement among all the metal-free catalysts. Expd
reveal that such superb 2e” ORR performance of PD/N-C originates from the synergism between pentagon,
work presents an effective strategy for the design and construction of highly efficient acid-resistar
and beyond.
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ABSTRACT: Metal-free carbon-based materials are considered one of the most
results

N dopants. This electrocatalysts perform much more effectively in alkalis than in acids. Herein, by

alysts for H20; production creatively using fullerene (Cqg) as the precursor subject to ammonia treatment, we
designed and synthesized a pentagonal defect-rich nitrogen-doped carbon nanoma-
terial (PD/N—C). It achieves outstanding ORR activity, 2™ selectivity, and stability
in acidic electrolytes, surpassing the benchmark PtHg, alloy catalyst. Impressively,
the flow cell based on the PD/N~C catalyst achieves nearly 100% Faraday efficiency
with a remarkable H,0, yield, representing the best improvement among all the
‘metal-free catalysts. Experimental and theoretical results reveal that such superb 2e~

rocatalyst oxygen reduction hydrogen peroxide ORR performance of PD/N—C orginats rom the synergsm between pentagonal O

defects and nitrogen dopants. This work presents an effective strategy for the design !

and construction of highly efficient acid-resistant carbon electrocatalysts for H,0, production and beyond.
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ABSTRACT: The Bromo- and Extra-Terminal (BET) proteins
BRD2, BRD3, and BRD4 play important roles in transcriptional
regulation, epigenetics, and cancer and are the targets of pan-BET
selective bromodomain inhibitor JQI. However, the lack of intra-
BET selectivity limits the scope of current inhibitors as probes for ’

o
target validation and could lead to unwanted side effects or toxicity ¥ }
in a therapeutic setting. We designed Proteolysis Targeted iho A .
Chimeras (PROTACs) that tether JQI to a ligand for the E3 L ore
ubiquitin ligase VHL, aimed at triggering the intracellular e L
=Y

destruction of BET proteins. Compound MZI potently and
rapidly induces reversible, long-lasting, and unexpectedly selective
removal of BRD4 over BRD2 and BRD3. The activity of MZ1 is dependent on binding to VHL but is achieved at a sufficiently
low concentration not to induce stabilization of HIF-1a. Gene expression profiles of selected cancer-related genes responsive to
JQI reveal distinct and more limited transcriptional responses induced by MZ1, consistent with selective suppression of BRD4.
Our discovery opens up new opportunitis to elucidate the cellular phenotypes and therapeutic implications associated with
selective targeting of BRD4.

he Bromo- and Extra-terminal (BET) family of proteins,
including the ubiquitously expressed BRD2, BRD3, and
BRD4 and the testis-specific BRDT, recruit_transcriptional
regulatory complexes to acetylated chromatin thereby control-
ling specific networks of genes involved in cellular proliferation
and cell cycle progression.' Deregulation of BET protein
activity, in particular BRD4, has been strongly linked to cancer
and inflammatory diseases, making BET proteins attractive
drug targets.” For example, RNAI screens have identified BRD4
as 3 therapeutic target in acute myeloid leukemia,” ovarian
carcinoma,’ and siRNA knock down of BRD4, but not of BRD2
or BRD3, induced upregulation of apolipoprotein Al (ApoAl),
which protects from  atherosclerosis progression and other
inflammatory processes.” The silencing of BRD4 furthermore
identified BRD4 as a target to treat chronic obstructive
pulmonary disease (COPD).® These results underscore the
potential of targeting BRD4 as a therapeutic strategy and
motivate further research in validating BRD4 as a drug target.
Crucial to the function of BET proteins are two highly
homologous bromodomains that are present in their amino-
terminal regions and direct recruitment to nucleosomes by
binding to specific acetylated lysines (K,,) within histone tails
Small molecule BET inhibitors, including the triazolodiazepine-
based JQI* and 1-BET762° (Figure 1a) among others,'*™"*
bind to the K,-binding pocket of the bromodomains and
disrupt _interaction with histones, thereby displacing BET
proteins and their associated transcriptional regulatory
complexes from chromatin. BET inhibitors are highly potent
(K4 ~100 nM), cell-penetrant, and active in vivo against a range

g ACS Publications o 1015 Ameran chemica sy
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of solid, hematological, and other tumors, which has prompted
compounds entering phase 1 clinical trials for cancer.”*™*¢
However, BET inhibitors show no selectivity for individual
BET family members, thereby limiting their scope as chemical
probes for validating the roles of individual BET targets in
physiology and disease. To this end, chemical genetic stzategi
have been recently developed to engineer orthogonal sel
BET bromodomain-ligand pairs."”” While this approach has
advantage of enabling disruption at will of a single or more
bromodomains, it requires a mutation to be introduced into the
target protein. Therapeutically, the effects of BET inhibitors on
different transcriptional pathways have raised concerns about
the safety and tolerability of BET inhibitors in humaps
Crucially, none of the inhibitors described to date is sg
for binding BRD4 bromodomains over those of i
BRD2 and BRD3.

Small molecule chemical probes or inhibitoy
post-translational level hold several advant
validation over genetic techniques such as do
mutants or knockouts and RNAi knockdo!
affording spatial and temporal control in a reve}
A general limitation associated with conventional
driven target inhibition is that it often demands ful
engagement, requiring sustained high concentration of a pota

Received: March 25, 2015
Accepted: June 2, 2015
Published: June 2, 2015

D01 10.1021/acschembioSb00216
4CS Chem. ol 2015, 10, 1770-1777

etFTR smart-links
provide one-click
access to full text

username@OX.AC.UK

Can’t access your account?

Back




The GetFTR Browser Extension now adds GetFTR
links to DOIs on all websites: Here’s Wikipedia

WIKIPEDIA

The Free Encyclopedia

ikipedia Search Create account Login eee

Main Page Talk Read View source View history Tools v

Welcome to Wikipedia,

the free encyclopedia that anyone can edit
6,832,368 articles in English

From today's featured article In the news

) Munsey's Magazine was an American magazine founded by Frank Munsey in ~ « The Boeing Starliner spacecraft conducts its first
M UN 1889. Originally launched in 1889 as Munsey's Weekly, it became an crewed flight (launch pictured), carrying two

illustrated monthly in 1891, printing both fiction and non-fiction. In 1893 the astronauts to the International Space Station

price was reduced from 25 to 10 cents and circulation rose to more than h « The CNSA Chang'e 6 completes sampling and takeoff
250,000 issues. The same year Munsey became one of the first publishers to from the far side of the Moon
regularly feature a pretty girl on the cover. Circulation was also helped by the « Claudia Sheinbaum is elected as the president of
‘.&L liberal use of illustrations, and reached a peak of about 700,000 in 1897, Mexico.
: declining in the 1910s. Well-known writers appeared, including O. Henry, « In South Africa’s general election, the African National 5°®ing Stariiner launch
f::f’ezftg: May Arthur Conan Doyle, Edgar Rice Burroughs, P. G. Wodehouse, and Joseph Congress wins the most seats but loses its majority for the first time since the

Conrad. In 1929 it was merged with Argosy, another of Munsey's magazines. end of apartheid
Magazine historians consider Munsey's to have started a revolution in
magazine publishing by setting a low price to increase circulation, and attracting sufficient
advertising revenue to make a substantial profit. Other magazines quickly followed the example of
Munsey's. (Full article...)
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