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Soft-bodied organisms are usually ab-
sent from the fossil record, but the Bur-
gess Shale and other Burgess Shale-type 
(BST) fossil deposits found globally in 
the Cambrian period were exceptionally 
preserved and provide critical insights 
LQWR� WKH� HDUO\� GLYHUVLÀFDWLRQ� RI� DQLPDOV�� 
5REHUW�*DLQHV�HW�DO���SS������²������XVHG�
sedimentologic and geochemical data 
IURP�%XUJHVV�6KDOH��&KHQJMLDQJ��DQG�ÀYH�
other principal BST deposits to demon-
strate the enigmatic mechanism by which 
%67�IRVVLOV�ZHUH�SUHVHUYHG��,Q�WKHVH�UDUH�
but geographically widespread fossils 
from Early and Middle Cambrian strata, 
soft tissues including guts, eyes, and gills 
are preserved primarily as carbonaceous 
UHPDLQV��7KH�UHVHDUFKHUV�IRXQG�WKDW�WKH�H[WUDRUGLQDU\�IRVVLOL]DWLRQ�RI�RUJDQLF�UHPDLQV�WRRN�SODFH�GXH�WR�WKH�UHWDUGD-
WLRQ�RI�PLFURELDO�GHFRPSRVLWLRQ��SURPSWHG�E\�ORZ�VXOIDWH�FRQFHQWUDWLRQV�DQG�KLJK�DONDOLQLW\�LQ�WKH�HDUO\�3DOHR]RLF�
RFHDQV�WKDW�GHSULYHG�PLFUREHV�RI�WKH�R[LGDQWV�QHHGHG�WR�VXVWDLQ�WKHLU�DFWLYLW\��+LJK�RFHDQ�DONDOLQLW\�SURPRWHG�WKH�
FDSSLQJ�RI�WKH�VHDEHG�E\�FDUERQDWH�FHPHQWV��7KH�FDSV�DFWHG�DV�D�SHUPHDELOLW\�EDUULHU��IXUWKHU�UHGXFLQJ�WKH�DPRXQW�
RI�R[LGDQWV�WKDW�UHDFKHG�PLFUREHV�LQ�WKH�VHGLPHQWV��7KH�ÀQGLQJV�VXJJHVW�WKDW�WKH�XQLTXH�VHDZDWHU�FKHPLVWU\�RI�WKH�
HDUO\�3DOHR]RLF�SURPRWHG�WKH�ZRUOGZLGH�SUHVHUYDWLRQ�RI�%67�VRIW�ERGLHG�IRVVLOV��DFFRUGLQJ�WR�WKH�DXWKRUV��³�6�5��

How Burgess Shale fossils were preserved

Leanchoilia, an Early Cambrian arthropod.

Liver metabolites synced to 
circadian clock

5HFHQW�VWXGLHV�KDYH�UHYHDOHG�OLQNV�
between disruptions to the circadian 
FORFN�DQG�PHWDEROLF�GLVRUGHUV�VXFK�DV�
REHVLW\�DQG�GLDEHWHV��%HFDXVH�IRRG�
FRQVXPSWLRQ�LV�D�SRWHQW�V\QFKURQL]HU�
of periph-
eral circa-
GLDQ�FORFNV��
researchers 
have specu-
lated that 
metabolites 
may help 
regulate the 
precision 
and timing 
of circadian 
F\FOHV��.ULVWLQ�
(FNHO�0DKDQ�
HW�DO���SS��

����²������DQDO\]HG�D�FRPSUHKHQVLYH�
GDWDVHW�RI�PRUH�WKDQ�����OLYHU�PH-
tabolites and report numerous diurnal 
oscillations in mouse liver tissue 
across a range of pathways governing 
the metabolism of amino acids and 
carbohydrates, lipids, nucleotides, 
DQG�[HQRELRWLFV��8VLQJ�FRPSXWDWLRQDO�

modeling, 
the authors 
LGHQWLÀHG�
synergistic 
nodes be-
tween liver 
metabolites 
and the 
circadian 
transcrip-
WRPH³WKH�
collection 
of RNA 
molecules 
that provide 

transcriptional control of liver process-
HV��7KH�H[LVWHQFH�RI�WKHVH�QRGHV��WKH�
authors conclude, reveals that a com-
SOH[�QHWZRUN�RI�LQWHUUHODWHG�PHWDEROLF�
pathways functions in a coordinated, 
FORFN�GHSHQGHQW�PDQQHU�WR�DFKLHYH�
PHWDEROLF�KRPHRVWDVLV��7KH�ÀQGLQJV�
demonstrate that the liver metabo-
ORPH�LV�FRQWUROOHG�E\�GLHWDU\�LQWDNH�
and circadian transcriptional machin-
HU\��DFFRUGLQJ�WR�WKH�DXWKRUV��²�7�-�

Short-term contracts may 
hinder young scientists

Critics argue that academic tenure 
SODFHV�XQGXH�ÀQDQFLDO�ULVN�RQ�WKH�
modern research university and dimin-
LVKHV�LWV�DELOLW\�WR�DGDSW�WR�FKDQJH��,Q�
response, research institutions have 
shifted away from tenure toward more 
VKRUW�WHUP�DQG�QRQWHQXUH�WUDFN�SRVL-
WLRQV�LQ�WKH�ODVW����\HDUV��$OH[DQGHU�

Metabolic map, with metabolites linked to the  
circadian rhythm shown in black.
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3HWHUVHQ�HW�DO���SS������²������DQD-
O\]HG�ORQJLWXGLQDO�FDUHHU�GDWD�IRU�����
physicists to understand how contract 
length affects scientists’ production 
DQG�FDUHHU�WUDMHFWRU\��7KH�UHVHDUFK-
HUV�GHYHORSHG�D�TXDQWLWDWLYH�PRGHO�WR�
VKRZ�WKDW�VKRUW�WHUP�FRQWUDFWV�PDNH�
careers more vulnerable to termina-
tion, not necessarily because scientists 
DZDUGHG�WKHVH�FRQWUDFWV�ODFN�WDOHQW�RU�
persistence but because the contracts 
PDNH�LW�GLIÀFXOW�IRU�VFLHQWLVWV�WR�
overcome early barriers to achieve-
PHQW��7KH�DQDO\VLV�VXJJHVWV�WKDW�PRVW�
individuals experience termination 
relatively early in their career, while 
a few so-called “superstar” scientists 
survive an initial selection process 
WKDW�LV�VLJQLÀFDQWO\�LQÁXHQFHG�E\�
FKDQFH��&ROODERUDWLRQ�LV�LPSRUWDQW��
the researchers found, though larger 
WHDPV�JURZ�LQFUHDVLQJO\�OHVV�HIÀFLHQW��
According to the authors, the results 
suggest that reliance on short-term 
contracts may promote “rich-get-rich-
er” scenarios that hinder the upward 
PRELOLW\�RI�\RXQJ�VFLHQWLVWV��7KRXJK�
the analysis focused on physicists, the 
DXWKRUV�VXJJHVW�WKH�ÀQGLQJV�FRXOG�EH�
extended to other disciplines in which 
SXEOLFDWLRQ�DQG�FROODERUDWLRQ�DUH�NH\V�
WR�VXFFHVV��³�-�0��

How seed pods are optimized 
for explosive seed dispersal

Many plants dis-
perse their seeds 
via a process so 
explosive that 
chemical bonds 
DUH�EURNHQ��
releasing stored 
elastic energy 
and creating 
FUDFNV�LQ�WKH�
VHHG�SRGV�� 
Robert Deegan 
�SS������²������
studied how 
Impatiens glan-
dulifera, a highly 
invasive species, 
can launch 
its seeds with 
VSHHGV�XS�WR���

m/s despite the highly dissipative pro-
FHVV�RI�FUDFN�IRUPDWLRQ��7KH�SODQW·V�
VHHG�SRG�FRQVLVWV�RI��²���VHHGV�KHOG�
ZLWKLQ�D�VKHOO�FRPSULVHG�RI�ÀYH�HORQ-
JDWHG�VHJPHQWV�RU�YDOYHV��7KH�DXWKRU�
found that the valves’ tapered cross-
sections made the pod highly resistant 
WR�FUDFNV��ZLWK�RQO\�����RI�D�VHDP·V�
OHQJWK�QHHGHG�WR�NHHS�WKH�SRGV�FORVHG��
8VLQJ�KLJK�VSHHG�YLGHR�UHFRUGLQJ�WR�
REVHUYH�FUDFN�SURSDJDWLRQ��WKH�DXWKRU�
IRXQG�WKDW�WKH�FUDFN�DFFHOHUDWHV�WR�IXOO�
speeds only after it exceeds approxi-
PDWHO\�����RI�WKH�VHDP·V�OHQJWK��2QFH�
one of the seams is driven past the 
WKUHVKROG�IRU�FUDFN�JURZWK��LW�EHJLQV�WR�
open and triggers the remaining seams 
WR�IUDFWXUH��7KH�YLGHR�DOVR�UHYHDOHG�
that the valves are mechanically cou-
SOHG��DQG�WKDW�VLPXOWDQHRXV�FUDFNLQJ�
HQVXUHV�HIÀFLHQW�HQHUJ\�WUDQVIHU��7KH�
I. glandulifera�VHHG�SRG�LV�RSWLPL]HG�
IRU�KLJKO\�HIÀFLHQW�WUDQVIHU�RI�HODVWLF�WR�
NLQHWLF�HQHUJ\�DQG�PD\�DFFRXQW�IRU�WKH�
plant’s success as an invasive species, 
WKH�DXWKRU�VXJJHVWV��³�6�5�

Genome mining yields  
potential antibiotics

Antibiotics are urgently needed to 
combat emerging antibiotic-resistant 
SDWKRJHQV��1LVLQ��D�PHPEHU�RI�WKH�
lantibiotic class of antimicrobials that 
has been used for food preservation 
for decades without eliciting microbial 
resistance, has potential therapeu-
WLF�XVH�EXW�LV�XQVWDEOH�LQ�YLYR��1HKD�
*DUJ�HW�DO���SS������²������PLQHG�WKH�
genome of the thermophilic bacte-
rium *HREDFLOOXV�WKHUPRGHQWULÀFDQV 
for genes encoding potentially stable 
DQDORJV�RI�QLVLQ��DQG�LGHQWLÀHG�WZR�
lantibiotic gene clusters: geobacillins 
,�DQG�,,��:KLOH�JHREDFLOOLQ�,�ZDV�SUR-
duced by several Geobacillus strains, 
the authors failed to detect production 
of the predicted compound encoded 
E\�JHREDFLOOLQ�,,��7KH�UHVHDUFKHUV�
WKHQ�RYHUH[SUHVVHG�DQG�SXULÀHG�WKH�
geobacillins from Escherichia coli and 
IRXQG�WKDW�JHREDFLOOLQ�,,�ZDV�RQO\�
active against Bacillus, while geobacil-
OLQ�,�GLVSOD\HG�DQWLPLFURELDO�DFWLYLW\�
against a range of pathogenic bacteria 
in vitro and was more stable than nisin 

at physiologically relevant temperature 
DQG�S+��)XUWKHU�DQDO\VHV�UHYHDOHG�WKDW�
JHREDFLOOLQ�,�KDV�D�VWUXFWXUH�VLPLODU�
WR�QLVLQ��ZKHUHDV�JHREDFLOOLQ�,,�KDV�D�

structure different than that of any 
NQRZQ�ODQWLELRWLF��$GGLWLRQDO�VWXGLHV�
are needed to determine the geobacil-
lins’ modes of action and activity in 
YLYR��DFFRUGLQJ�WR�WKH�DXWKRUV��³�1�=�

B-cell subtypes belong to 
distinct lineages

Researchers have been unable to 
GHÀQLWLYHO\�GHWHUPLQH�ZKHWKHU�D�VLQJOH�
KHPDWRSRLHWLF�VWHP�FHOO��+6&��FDQ�
UHFRQVWLWXWH�DOO�RI�WKH�NQRZQ�%�FHOO�
VXEW\SHV�LQ�PLFH��7KRXJK�ZLGHO\�FRQ-
sidered true, recent studies have chal-
OHQJHG�WKLV�LGHD�E\�VKRZLQJ�WKDW�+6&V��
at different times during development, 
exhibit different reconstitution ef-
ÀFLHQFLHV�IRU�WKH�NQRZQ�PXULQH�%�FHOO�
VXEVHWV�%��D��%��E��%����DQG�PDU-
JLQDO�]RQH�%��(OLYHU�*KRVQ�HW�DO���SS��
����²������EROVWHU�D�ORQJVWDQGLQJ�DO-
WHUQDWH�K\SRWKHVLV�NQRZQ�DV�´OD\HUHG�
HYROXWLRQµ�E\�GHPRQVWUDWLQJ�WKDW�%��D�
DQG�%���FHOOV�RULJLQDWH�IURP�GLVWLQFW�
progenitors in adults and thus belong 
WR�VHSDUDWH�GHYHORSPHQWDO�OLQHDJHV��
7KH�DXWKRUV�XWLOL]HG�ÁXRUHVFHQFH�DFWL-
vated cell sorting to isolate individual 
+6&V�IURP�DGXOW�ERQH�PDUURZ��WKHQ�
transferred the cells into lethally ir-
UDGLDWHG�PLFH��7UDQVSODQWHG�+6&V��WKH�
DXWKRUV�UHSRUW��IXOO\�UHFRQVWLWXWHG�%����
VRPH�PDUJLQDO�]RQH�%��DQG�VRPH�%��E�
FHOOV��EXW�QR�%��D�FHOOV��7KH�ÀQGLQJV�
strongly suggest that the latter subtype 
DULVHV�IURP�D�GLVWLQFW�OLQHDJH�RI�+6&�
WKDW�DUH�UDUH�RU�PLVVLQJ�LQ�DGXOWV��
The study may carry implications for 
human bone marrow transplantation 
protocols, according to the authors, 
because it reveals that adult marrow 
and perhaps cord blood may contain 
KHWHURJHQHRXV�+6&�SRSXODWLRQV�ZLWK�
limited potentials to regenerate the 
various hematopoietic cell types found 
LQ�DGXOWV��³�7�-��

Structure of geobacillin I.

Impatiens  
glandulifera  

seedpod, with two 
seams indicated by 

arrowheads. 


