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Forget oil or water. In Iceland, well diggers seek to

tap a volcano's magma
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Can ‘zero COVID' countries
continue to keep the virus at bay
once they reopen?

BY DENNIS NORMILE
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Schools have begun mass
testing for COVID-19. But
hurdles and uncertainties remain

BY JENNIFER COUZIN-FRANKEL
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Climate policies loom large in
German election
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Barnyard breakthrough:
Researchers successfully potty
train cows

BY DAVID GRIMM

Milk fueled Bronze Age
expansion of ‘eastern
cowboys' into Europe

Study of up to 40,000
people will probe
mysteries of Long Covid

News Features
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SARS-like viruses may
jump from animals to
people hundreds of
thousands of times a
year
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Milk fueled Bronze Age expansion of
‘eastern cowboys' into Europe
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diatoms in response
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Medicine S BREVIOUS ISSUES
¢ ONLINE coVeR: Advancing Adoptive Cell Therapy. This image shows epithelial cell adhesion molecule (EpCAM, green) in the
: cytoplasm of a cytotoxic T cell. The nucleus is shown in blue. A challenge in adoptive T cell therapy for cancer is avoiding
exhaustion and death of T cells after transfer. To address this, Zhang et al. screened a library of microRNAs (miRs) to identify...
VIEW MORE
EDITORIAL
EDITORIAL )
H ARTICLES THIS WEEK'S PODCAST
What have we learned from the COVID-19 plague? [

BY STANLEY A. PLOTKIN * 15 SEP 2021 3

The COVID-19 pandemic has been devastating, but it enables us to learn from it and prepare for the next pandemic
disease.

9 SEP 2021 BY SARAH CRESPI, PAUL VOOSEN
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A small-molecule SUMOylation inhibitor activates antitumor [2=
immune responses and potentiates immune therapies in

preclinical models 1R
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Stopping SUMOylation to improve immune responses MFXERIES
SUMOvlation, a reversible postiranslational modification, can suppress type [ interferon 0

responses, potentially affecting the response to cancer treatment. Here, Lightcap and colleagues .

studied the effects of TAK-981, a small-molecule SUMCylation inhibitor, on human and mouse

immune cells, finding that the compound promoted the activation of dendritic cells and T cells. =)

They then tested TAK-981 on syngeneic cancers in mice, showing that TAK-981 inhibited tumor & e
growth and increased intratumoral T cells and natural killer cells. The combination of TAK-981

AURRELE, o
REEEXER
BB

with immune checkpoint blockade further improved survival in these mice, suggesting that the
combination treatment could be beneficial for the treatment of cancers in humans.

Abstract

SUMOvlation, the covalent conjugation of small ubiquitin-like modifier (SUMO) proteins to
protein substrates, has been reported to suppress type I interferon (IFN1) responses. TAK-981, a
selective small-molecule inhibitor of SUMOvlation. charmacelosgicallv reactivates [FN1 siznaline
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Milk fueled Bronze Age expansion of
‘eastern cowboys' into Europe

SCIENCE ADVANCES 15 SEP 2021

17 SEP 2021 Forget oil or water. In Iceland, well
Extinction of austral diggers seek to tap a volcano's magma
diatoms in response

to large-scale climate 15 SEP 2021

dynamics in SARS-like viruses may jump from
Antarctica animals to people hundreds of

thousands of times a year
BY EVELINE PINSEEL, BART

3 : t { VAN DE VIJVER, ET AL.
Wolframin-1-expressing neurons in the entorhinal cortex 15 SEP 2021

propagate tau to CA1 neurons and impair hippocampal memory Study of up to 40,000 people will probe

mysteries of Long Covid

SCIENCE TRANSLATIONAL MEDICINE | SEPTEMBER 2021
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Cell-free chemoenzymatic starch synthesis from
carbon dioxide

TAD CAl @), HONGEING SUN @@, JING QIAD (=, LEILEI ZHU &, FAN ZHANG, JIE ZHANG, ZIJING TANG ({2, XINLEI WEI {2, JJANGANG YAN

e e @J Eﬂ%#ﬁﬂlﬂﬂgcarbon dioxide,
SOBACE - 24301 - ST 51 ) 1529157 - 01101 ko st AT EZRERSRAEIF 248 KA
s a0 a0 » (CE MBI FEEES BIER)
—X, BX—82%R, AZ5ETER
From carbon dioxide to starch: no plants required Shs&ap, ﬁﬂﬁﬂ'{lﬂ%’lﬁ'iﬁo

Many plants turn glucose from photosynthesis into polymers that form insoluble i ]

starch granules ideal for long-term energy storage in roots and seeds. Cai et al.

o
developed a hybrid system in which carbon dioxide is reduced to methanol by an

inorganic catalyst and then converted by enzymes first to three and six carbon @
sugar units and then to polymeric starch. This artificial starch anabolic pathway &

relies on engineered recombinant enzymes from many different source organisms
and can be tuned to produce amylose or amylopectin at excellent rates and
efficiencies relative to other synthetic carbon fixation systems—and, depending on
the metric used, even to field crops. —MAF
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Viperin catalyzes methionine oxidation to promote protein expression and function of helicases

BY LEI BAI, JIAZHEN DONG, ZHENQIU LIU, YOULIANG RAD, PINGHUI FENG, KE LAN « SCIENCE ADVANCES - VOL. 5, NO.E8 - 28 AUG 2019
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Helicases play pivotal roles in fundamental biological processes, and posttranslational modifications regulate the localization, function, and stability of helicases.

Here, we report that methionine oxidation of representative helicases, including DNA and ...

REPORT

Human Cytomegalovirus Directly Induces the Antiviral Protein Viperin to Enhance Infectivity

BY JUN-YOUNG SEO, RAKINA YANEVA, ELLA R. HINSON, PETER CRESSWELL - SCIENCE - VOL. 332, NO. 6033 - 27 MAY 2011 :1093-1097

-]

Viperin is an interferon-inducible protein that is directly induced in cells by human cytomegalovirus (HCMV) infection. Why HCMV would induce viperin, which

has antiviral activity, is unknown. We show that HCMV-induced viperin disrupts cellular metabolism ...



: ./..
SClence Currentlssue  Firstrelease papers  Archive  Abouts [ Submit manuscrip
M

HOME » SCIENCE > VOL. 332, NO. 6033 > HUMAN CYTOMEGALOVIRUS DIRECTLY INDUCES THE ANTIVIRAL PROTEIN VIPERIN TO...

REPORT f ¥ in & & =

Human Cytomegalovirus Directly Induces the Antiviral
Protein Viperin to Enhance Infectivity

JUN-YOUNG SEQ, RAKINA YANEWA, ELLA R. HINSON, AND , PETER CRESSWELL  Authors Info & Affiliations

SCIENCE - 27 May 2017 - Vol 332, Issue 6033 - pp. 1093-1097 - DOIL: 10.1126/science. 1202007
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faiE & Viperinf= 4, Viperin5i%
Viperin is an interferon-inducible protein that is directly induced in cells by ﬁ %ﬁﬁﬁ E(] *)'LE . [’XK%E E %
human cytomegalovirus (HCMV) infection. Why HCMV would induce viperin, 3= s ==

which has antiviral activity, is unknown. We show that HCMV-induced viperin /I\Bﬁ ‘Eﬁiﬁ gil‘%ﬁﬁ Eq{ﬁ%ﬁ E,\] gl:lﬂ:

disrupts cellular metabolism to enhance the infectious process. Viperin interaction 'Ee ° i%iﬁﬁ;i*% H:'[ TVl pe rin E"]

with the viral protein vMIA resulted in viperin relocalization from the endoplasmic g E’Hﬁ
o
reticulum to the mitochondria. There, viperin interacted with the mitochondrial

trifunctional protein that mediates P -oxidation of fatty acids to generate
adenosine triphosphate (ATP). This interaction with viperin, but not with a mutant
lacking the viperin iron-sulfur cluster-binding motif, reduced cellular ATP
generation, which resulted in actin cytoskeleton disruption and enhancement of
infection. This function of viperin, which was previously attributed to vMIA,
suggests that HCMV has coopted viperin to facilitate the infectious process.
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Immunity elicited by natural infection or Ad26.COV2.S
vaccination protects hamsters against SARS-CoV-2 variants of = R

1REE
concern S

LISA H. TOSTANOSE] @, JINGYOU YU @, NOE B. MERCADD ), KATHERINE MCMAHAN CATHERIME JACOE-DOLAN AMANDA J. MARTINOT &, g I iEEEﬁ
i

CESAR PIEDRA-MORA PDF_I-\-ﬁ

AIQUAN CHANG [.]DAN H. BAROUCH +21 authors Authors Info & Affilations

SCIENCE TRANSLATIONAL MEDICINE - 7 Sep 2021 - First Release « DOE 101126/ scitranslmed abj3789 NOTIFICATIONS

an0» Q

Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) variants of concern have i ]
emerged and may pose a threat to both the efficacy of vaccines based on the original WA1,/2020

~

strain as well as to natural immunity induced by infection with earlier SARS-CoV-2 variants. We

investic ; ions i i otei i ine _CoV-2 vari hi . o

investigated how mlutatlons inthe spl}cel pmte1}’1 of Ic1rc|u]at1n9 SARS-CoV-2v an.ant.fl,, which have Eﬁg - iﬁ V\] — E%ﬁﬁ%ﬁﬁg
been shown to partially evade neutralizing antibodies, impact natural and vaccine-induced & . o

immunity. We adapted a Syrian hamster model of moderate to severe clinical disease for two =ﬁ§ g j]l] }\=ﬁ§ , ﬁﬁ_ﬁ-}ﬂﬁﬁ]}ﬂﬁ

variant strains of SARS-CoV-2: B.1.1.7 (C. variant) and B.1.351 ([ variant). We then assessed the L. g l iﬂﬁﬂ% : g&iﬁmg l FH H‘,l'
protective efficacy conferred by either natural immunity from WA1/2020 infection or by <7 Ell l-lﬁ iu EE ’

vaccination with a single dose of the adenovirus serotype 26 vaccine, Ad26.COV2.S. Primary
PDFT#;: mJiRfEE FRRCETH, H

infection with the WA1,/2020 strain provided potent protection against weight loss and viral
replication in lungs following re-challenge with WA1/2020, B.1.1.7, or B.1.351. Ad26.COV2.S ﬂ- u{%ﬁﬂ ﬁ E’\]ﬂ'&)ﬁ
induced cross-reactive binding and neutralizing antibodies that were reduced against the B.1.351
strain compared with WA1,/2020, but nevertheless still provided robust protection against
B.1.351 challenge, as measured by weight loss and pathology scoring in the lungs. Taken
together, these data support hamsters as a pre-clinical model to study protection against
emerging variants of SARS-CoV-2 conferred by prior infection or vaccination.

P
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