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SARS-CoV-2 variants of concern (VOC) have arisen independently at mul-
tiple locations1,2 and may reduce the efficacy of current vaccines that target the
spike glycoprotein of SARS-CoV-23. Here, using a live-virus neutralization as-
say, we compared the neutralization of a non-VOC variant with the 501Y.V2
VOC (also known as B.1.351) using plasma collected from adults who were hos-
pitalized with COVID-19 during the two waves of infection in South Africa, the
second wave of which was dominated by infections with the 501Y.V2 variant. Se-
quencing demonstrated that infections of plasma donors from the first wave were
with viruses that did not contain the mutations associated with 501Y.V2, except
for one infection that contained the E484K substitution in the receptor-binding
domain. The 501Y.V2 virus variant was effectively neutralized by plasma from
individuals who were infected during the second wave. The first-wave virus vari-
ant was effectively neutralized by plasma from first-wave infections. However, the
501Y.V2 variant was poorly cross-neutralized by plasma from individuals with
first-wave infections; the efficacy was reduced by 15.1-fold relative to neutralization
of 501Y.V2 by plasma from individuals infected in the second wave. By contrast,
cross-neutralization of first-wave virus variants using plasma from individuals with
second-wave infections was more effective, showing only a 2.3-fold decrease relative
to neutralization of first-wave virus variants by plasma from individuals infected in
the first wave. Although we tested only one plasma sample from an individual in-
fected with a SARS-CoV-2 variant with only the E484K substitution, this plasma
sample potently neutralized both variants. The observed effective neutralization of
first-wave virus by plasma from individuals infected with 501Y.V2 provides prelim-
inary evidence that vaccines based on VOC sequences could retain activity against
other circulating SARS-CoV-2 lineages.
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Transmission of SARS-CoV-2 is uncontrolled in many parts of the world; control
is compounded in some areas by the higher transmission potential of the B.1.1.7
variant1, which has now been reported in 94 countries. It is unclear whether the
response of the virus to vaccines against SARS-CoV-2 on the basis of the proto-
typic strain will be affected by the mutations found in B.1.1.7. Here we assess

1

http://axel.berger-odenthal.de/PDF/aktuell/n593-0142-Cele.pdf
http://dx.doi.org/10.1038/s41586-021-03471-w
http://axel.berger-odenthal.de/PDF/aktuell/n593-0136-Collier.pdf
http://dx.doi.org/10.1038/s41586-021-03412-7


the immune responses of individuals after vaccination with the mRNA-based vac-
cine BNT162b22. We measured neutralizing antibody responses after the first
and second immunizations using pseudoviruses that expressed the wild-type spike
protein or a mutated spike protein that contained the eight amino acid changes
found in the B.1.1.7 variant. The sera from individuals who received the vaccine
exhibited a broad range of neutralizing titres against the wild-type pseudoviruses
that were modestly reduced against the B.1.1.7 variant. This reduction was also
evident in sera from some patients who had recovered from COVID-19. Decreased
neutralization of the B.1.1.7 variant was also observed for monoclonal antibodies
that target the N-terminal domain (9 out of 10) and the receptor-binding motif (5
out of 31), but not for monoclonal antibodies that recognize the receptor-binding
domain that bind outside the receptor-binding motif. Introduction of the muta-
tion that encodes the E484K substitution in the B.1.1.7 Background to reflect a
newly emerged variant of concern (VOC 202102/02) led to a more-substantial loss
of neutralizing activity by vaccine-elicited antibodies and monoclonal antibodies
(19 out of 31) compared with the loss of neutralizing activity conferred by the
mutations in B.1.1.7 alone. The emergence of the E484K substitution in a B.1.1.7
background represents a threat to the efficacy of the BNT162b2 vaccine.
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The COVID-19 pandemic has had widespread effects across the globe, and its
causative agent, SARS-CoV-2, continues to spread. Effective interventions need
to be developed to end this pandemic. Single and combination therapies with
monoclonal antibodies have received emergency use authorization1–3, and more
treatments are under development4–7. Furthermore, multiple vaccine constructs
have shown promise8, including two that have an approximately 95 % protective
efficacy against COVID-199,10. However, these interventions were directed against
the initial SARS-CoV-2 virus that emerged in 2019. The recent detection of SARS-
CoV-2 variants B.1.1.7 in the UK11 and B.1.351 in South Africa12 is of concern
because of their purported ease of transmission and extensive mutations in the
spike protein. Here we show that B.1.1.7 is refractory to neutralization by most
monoclonal antibodies against the N-terminal domain of the spike protein and is
relatively resistant to a few monoclonal antibodies against the receptor-binding do-
main. It is not more resistant to plasma from individuals who have recovered from
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COVID-19 or sera from individuals who have been vaccinated against SARS-CoV-
2. The B.1.351 variant is not only refractory to neutralization by most monoclonal
antibodies against the N-terminal domain but also by multiple individual mono-
clonal antibodies against the receptor-binding motif of the receptor-binding do-
main, which is mostly due to a mutation causing an E484K substitution. Moreover,
compared to wild-type SARS-CoV-2, B.1.351 is markedly more resistant to neut-
ralization by convalescent plasma (9.4-fold) and sera from individuals who have
been vaccinated (10.3–12.4-fold). B.1.351 and emergent variants13,14 with similar
mutations in the spike protein present new challenges for monoclonal antibody
therapies and threaten the protective efficacy of current vaccines.
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evolution. science 372 (2021), eabb4363.

Humans diverged from apes (chimpanzees, specifically) toward the end of the
Miocene ≈9.3 million to 6.5 million years ago. Understanding the origins of the
human lineage (hominins) requires reconstructing the morphology, behavior, and
environment of the chimpanzee-human last common ancestor. Modern hominoids
(that is, humans and apes) share multiple features (for example, an orthograde
body plan facilitating upright positional behaviors). However, the fossil record
indicates that living hominoids constitute narrow representatives of an ancient
radiation of more widely distributed, diverse species, none of which exhibit the
entire suite of locomotor adaptations present in the extant relatives. Hence, some
modern ape similarities might have evolved in parallel in response to similar selec-
tion pressures. Current evidence suggests that hominins originated in Africa from
Miocene ape ancestors unlike any living species.
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Louise Humphrey, Burial of a child during the Middle Stone Age in
Africa. nature 593 (2021), 39–40.

The discovery of the burial of a young child in a cave in Kenya around 78,000
years ago sheds new light on the role of symbolism in the treatment of the dead
during the Middle Stone Age.

Martinón-Torres 2021
María Martinón-Torres, Francesco d’Errico, Nicole Boivin & Michael
D. Petraglia et al., Earliest known human burial in Africa. nature 593
(2021), 95–100.

n593-0095-Supplement.docx
The origin and evolution of hominin mortuary practices are topics of intense

interest and debate1–3. Human burials dated to the Middle Stone Age (MSA) are
exceedingly rare in Africa and unknown in East Africa1–6. Here we describe the
partial skeleton of a roughly 2.5- to 3.0-year-old child dating to 78.3 ± 4.1 thousand
years ago, which was recovered in the MSA layers of Panga ya Saidi (PYS), a cave
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site in the tropical upland coast of Kenya7,8. Recent excavations have revealed
a pit feature containing a child in a flexed position. Geochemical, granulometric
and micromorphological analyses of the burial pit content and encasing archae-
ological layers indicate that the pit was deliberately excavated. Taphonomical
evidence, such as the strict articulation or good anatomical association of the
skeletal elements and histological evidence of putrefaction, support the in-place
decomposition of the fresh body. The presence of little or no displacement of the
unstable joints during decomposition points to an interment in a filled space (grave
earth), making the PYS finding the oldest known human burial in Africa. The
morphological assessment of the partial skeleton is consistent with its assignment
to Homo sapiens, although the preservation of some primitive features in the denti-
tion supports increasing evidence for non-gradual assembly of modern traits during
the emergence of our species. The PYS burial sheds light on how MSA populations
interacted with the dead.
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David Ussishkin, Was a “Gate Shrine” Built at the Level III Inner City
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the American Schools of Oriental Research 385 (2021), 153–170.

The city gate of Level III at biblical Lachish dates to the Iron Age IIB period
and was destroyed in the Assyrian conquest in 701 B.C.E. In 2015–2016, Saar
Ganor and Igor Kreimerman excavated the southern wing of the inner gate. In
a recent issue of this journal, Ganor and Kreimerman (2019) suggested that the
innermost, southern chamber of the gatehouse was a “gate shrine,” that the “gate
shrine” was desecrated during the reform of Hezekiah, that it was turned into
a symbolic toilet, and then sealed. The present paper has four aims. First, it
presents an integral picture of the inner gatehouse based on all the excavations
which took place there. Second, it argues that there was no gate shrine in the gate-
house. Third, it argues that the assumed gate shrine was not desecrated during the
time of Hezekiah’s reform. Fourth, it shows that the innermost, southern chamber
contained an installation of secular nature that parallels that in the innermost
northern side of the gatehouse.
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reform
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pnas118-e2101644118-Supplement.pdf
Education has been related to various advantageous lifetime outcomes. Here,

using longitudinal structural MRI data (4,422 observations), we tested the influ-
ential hypothesis that higher education translates into slower rates of brain aging.
Cross-sectionally, education was modestly associated with regional cortical volume.
However, despite marked mean atrophy in the cortex and hippocampus, education
did not influence rates of change. The results were replicated across two independ-
ent samples. Our findings challenge the view that higher education slows brain
aging.
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quantitative honesty in aposematic signals. Proc. Royal Society B 288
(2021), 20210679.

The combined use of noxious chemical defences and conspicuous warning colours
is a ubiquitous anti-predator strategy. That such signals advertise the presence of
defences is inherent to their function, but their predicted potential for quantitative
honesty—the positive scaling of signal salience with the strength of protection—is
the subject of enduring debate. Here, we systematically synthesized the available
evidence to test this prediction using meta-analysis. We found evidence for a pos-
itive correlation between warning colour expression and the extent of chemical
defences across taxa. Notably, this relationship held at all scales; among indi-
viduals, populations and species, though substantial between-study heterogeneity
remains unexplained. Consideration of the design of signals revealed that all visual
features, from colour to contrast, were equally informative of the extent of prey
defence. Our results affirm a central prediction of honesty-based models of signal
function and narrow the scope of possible mechanisms shaping the evolution of
aposematism. They suggest diverse pathways to the encoding and exchange of
information, while highlighting the need for deeper knowledge of the ecology of
chemical defences to enrich our understanding of this widespread anti-predator
adaptation.
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SciRep11-07452-Supplement.docx
Habitat for pollinators is declining worldwide, threatening the health of both

wild and agricultural ecosystems. Photovoltaic solar energy installation is booming,
frequently near agricultural lands, where the land underneath ground-mounted
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photovoltaic panels is traditionally unused. Some solar developers and agricultural-
ists in the United States are filling the solar understory with habitat for pollinat-
ing insects in efforts to maximize land-use efficiency in agricultural lands. However,
the impact of the solar panel canopy on the understory pollinator-plant community
is unknown. Here we investigated the effects of solar arrays on plant composition,
bloom timing and foraging behavior of pollinators from June to September (after
peak bloom) in full shade plots and partial shade plots under solar panels as well
as in full sun plots (controls) outside of the solar panels. We found that floral
abundance increased and bloom timing was delayed in the partial shade plots,
which has the potential to benefit late-season foragers in water-limited ecosystems.
Pollinator abundance, diversity, and richness were similar in full sun and partial
shade plots, both greater than in full shade. Pollinator-flower visitation rates did
not differ among treatments at this scale. This demonstrates that pollinators will
use habitat under solar arrays, despite variations in community structure across
shade gradients. We anticipate that these findings will inform local farmers and
solar developers who manage solar understories, as well as agriculture and pollin-
ator health advocates as they seek land for pollinator habitat restoration in target
areas.
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eabf9776. DOI:10.1126/sciadv.abf9776.

SciAdv07-eabf9776-Supplement.pdf
Modern Homo sapiens engage in substantial ecosystem modification, but it is dif-

ficult to detect the origins or early consequences of these behaviors. Archaeological,
geochronological, geomorphological, and paleoenvironmental data from northern
Malawi document a changing relationship between forager presence, ecosystem
organization, and alluvial fan formation in the Late Pleistocene. Dense concentra-
tions of Middle Stone Age artifacts and alluvial fan systems formed after ca. 92
thousand years ago, within a paleoecological context with no analog in the preced-
ing half-million-year record. Archaeological data and principal coordinates analysis
indicate that early anthropogenic fire relaxed seasonal constraints on ignitions,
influencing vegetation composition and erosion. This operated in tandem with
climate-driven changes in precipitation to culminate in an ecological transition to
an early, pre-agricultural anthropogenic landscape.
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Future Directions from the PaleoMaps Workshop. Quaternary 3 (2020),
13, 1–25.

In this report, we present the contributions, outcomes, ideas, discussions and
conclusions obtained at the PaleoMaps Workshop 2019, that took place at the
Institute of Geography of the University of Cologne on 23 and 24 September 2019.
The twofold aim of the workshop was: (1) to provide an overview of approaches
and methods that are presently used to incorporate paleoenvironmental inform-
ation in human–environment interaction modeling applications, and building
thereon; (2) to devise new approaches and solutions that might be used to enhance
the reconstruction of past human–environmental interconnections. This report
first outlines the presented papers, and then provides a joint protocol of the often
extensive discussions that came up following the presentations or else during the
refreshment intervals. It concludes by adressing the open points to be resolved in
future research avenues, e.g., implementation of open science practices, new proced-
ures for reviewing of publications, and future concepts for quality assurance of the
often complex paleoenvironmental data. This report may serve as an overview of
the state of the art in paleoenvironment mapping and modeling. It includes an ex-
tensive compilation of the basic literature, as provided by the workshop attendants,
which will itself facilitate the necessary future research.

Keywords: paleoenvironment reconstruction | paleoenvironment modeling | paleo-
climate modeling | open science | human–environment interaction | archeological
modeling
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Marten Scheffer, Egbert H. van Nes, Darcy Bird, R. Kyle Bocinsky
& Timothy A. Kohler, Loss of resilience preceded transformations of
pre-Hispanic Pueblo societies. PNAS 118 (2021), e2024397118.

pnas118-e2024397118-Supplement.pdf
Climate extremes are thought to have triggered large-scale transformations of

various ancient societies, but they rarely seem to be the sole cause. It has been
hypothesized that slow internal developments often made societies less resilient
over time, setting them up for collapse. Here, we provide quantitative evidence for
this idea. We use annual-resolution time series of building activity to demonstrate
that repeated dramatic transformations of Pueblo cultures in the pre-Hispanic US
Southwest were preceded by signals of critical slowing down, a dynamic hallmark
of fragility. Declining stability of the status quo is consistent with archaeological
evidence for increasing violence and in some cases, increasing wealth inequality
toward the end of these periods. Our work thus supports the view that the cumu-
lative impact of gradual processes may make societies more vulnerable through
time, elevating the likelihood that a perturbation will trigger a large-scale trans-
formation that includes radically rejecting the status quo and seeking alternative
pathways.

Keywords: archaeology | climate change | resilience | collapse

7

http://axel.berger-odenthal.de/PDF/journ-JZ/Quaternary03-a013-Willmes.pdf
http://axel.berger-odenthal.de/PDF/journ-JZ/Quaternary03-a013-Willmes.pdf
http://axel.berger-odenthal.de/PDF/PNAS/pnas118-e2024397118-Scheffer.pdf


Significance: Collapse of civilizations remains one of the most enigmatic phe-
nomena in human history. In this paper we provide quantitative evidence that
loss of resilience systematically preceded collapses. We take advantage of unique
time series documenting both construction activity and climate conditions for pre-
Columbian societies of the southwestern United States on an annual basis over
a period of eight centuries. These data cover five transformations encompassing
shifts to novel constellations of beliefs, social practices, and styles of art and ar-
chitecture. The remarkable high-resolution time series allowed us to quantify the
dynamics of social fragility using numerical techniques for probing resilience. Our
results demonstrate that all but one of these transformations happened after dec-
ades of rising social instability.

Methoden
Tafelmaier 2020

Yvonne Tafelmaier, Guido Bataille, Viola Schmid, Andreas Taller
& Manuel Will, Methoden zur Analyse von Steinartefakten, Eine
Übersicht. (Wiesbaden 2020).
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Benjamin Vernot et al., Unearthing Neanderthal population history
using nuclear and mitochondrial DNA from cave sediments. science 372
(2021), eabf1667.

s372-eabf1667-Supplement.pdf
Bones and teeth are important sources of Pleistocene hominin DNA, but are

rarely recovered at archaeological sites. Mitochondrial DNA (mtDNA) has been
retrieved from cave sediments but provides limited value for studying population
relationships. We therefore developed methods for the enrichment and analysis of
nuclear DNA from sediments and applied them to cave deposits in western Europe
and southern Siberia dated to between 200,000 and 50,000 years ago. We detected
a population replacement in northern Spain about 100,000 years ago, which was
accompanied by a turnover of mtDNA. We also identified two radiation events in
Neanderthal history during the early part of the Late Pleistocene. Our work lays
the ground for studying the population history of ancient hominins from trace
amounts of nuclear DNA in sediments.
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Kolobova, Maxim B. Kozlikin, Michael V. Shunkov, Anatoly P. Derevianko, Bence
Viola, Steffi Grote, Elena Essel, David López Herráez, Sarah Nagel, Birgit Nickel,
Julia Richter, Anna Schmidt, Benjamin Peter, Janet Kelso, Richard G. Roberts,
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ranean. SocArXiv 2018, Dec. 31, 1–17.
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Macro-historical data from several independent cultural environments reveal
that the emergence of morally oriented religious systems, including representations
of powerful and morally concerned deities, represents relatively recent development
in human evolutionary history. The cultural evolutionary scholarship disagrees
regarding what was the main factor responsible for the emergence and spread of
these innovations over the past few millennia. Proponents of the Big Gods Hypo-
thesis suggest that this development should be primarily associated with changes
in social complexity, since representations of powerful and morally concerned
deities represent a factor promoting cooperation among strangers in large-scale
societies and thus a cultural selection advantage for groups adopting these innov-
ations. Advocates of the Affluence Hypothesis suggest that the emergence and
spread of morally oriented religious systems has to be primarily coupled with eco-
nomic development, namely with an increase in affluence, which occurred during
the so-called “Axial Age” period. According to this proposal, an increase in afflu-
ence enabled adoption of “slow” life-history strategies by certain proportion of the
population, what led to emergence of new form of religion, emphasizing morality,
long-terms goals and practices of self-control. This paper contributes to this debate
by focusing on historical setting often referred to in both of these proposals: the
ancient Mediterranean. Using quantitative text analysis methods in analyzing a
corpus of ancient Greek texts from the period from 800 BC to 400 CE, this study
offers a more nuanced view of the process under scrutiny than the one which has
been proposed in previous ethnographic and comparative studies. Finding stat-
istically significant differences in the context of usage of the Greek term theos
(god) in the texts from the pre-axial and axial period, the obtained results can be
more easily interpreted in terms of the Affluence Hypothesis than in terms of the
competing account.

Keywords: Cultural Evolution | Cognitive Science of Religion | Life History
Theory | Big Gods | Affluence Hypothesis | Axial Age | Vector Semantics | Quant-
itative Text Analysis.
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Giuseppe Petrantoni, Corpus of Nabataean Aramaic-Greek Inscriptions.
Antichistica 28 (Venezia 2021).

The aim of the present study is to collect together all the Nabataean Aramaic-
Greek epigraphic evidence existing in the Middle-East and Oriental Mediter-
ranean areas and dating from the 1st century BCE to the 3rd-4th century CE.
The volume contains 51 inscriptions written in Nabataean and Greek. The texts,
which are mostly engraved on stones, have been accurately identified, transcribed
and analysed through an historical and epigraphic commentary.

Keywords: Nabataean Aramaic | Greek. Epigraphy | Diglossia | Ancient Near
East.

Story or Book
Robinson 2021

Andrew Robinson, The people at the dawn of civilization, Sumerian
language and culture take center stage in a new anthropological ana-
lysis. science 372 (2021), 580.

The Sumerians. Paul Collins. Reaktion Books, 2021. 208 pp.
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Sumerian art, literature, and theology had a profound influence on culture and
religion, long after their language died, around 2000 BCE, serving as the prototype
of Akkadian, Hurrian, Canaanite, Hittite, and eventually biblical literature. The
Akkadian epic of Gilgamesh was based on a legendary Sumerian king of Uruk, and
the Hebrew patriarch Abraham hailed from Ur, according to the Bible.
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