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A possible role of social activity to explain differences in
publication output among ecologists

Tomds Grim

T Girim (s grime®epol.cal Dept of Zoolgy, Palacki Ukiv., o Seobody 26, G771 46 Olbmows, Cech Republic.

Puhlicatian output i the sandard by which scentific producdvity & svalumed. Diespite a plethara of papers an the
isue of publicarion and ciarion biasss, no soudy has so far considered @ posshle effecr of socd agividss an
publicarion ourpur. One of the most fraquent mcial activities in the workd & drinking dahal. In Eurape, mos
aeohal & consumed as bear and, hassd on well known negadee effeds of alohol consumprion on ognigve

perfrmance, | pradiced nsgarive comrdarions herwesn hesr consumprion and several messwes of scendfic
peckormance. Ldng a swvey from the Crech Republic, thar has rthe highest per capia besr comsumpdan rae in
e warld, | show that increasing per capita beer consumprion & awochiad with kwer numbers of papers,

mul crations, and ciadans per paper {a surragare measure af paper quality). In addition I found the same
predicrad mends in com parisan of Twa separare geagraphic ares wirthin the Crech Bepublic thar are do known o
diffr in heer consumprion ravss. These carreladons are consistent with the posdhiliy thar leisure vime social
activities might influence the quality and quantiy of sciemific wodk and may be porential sowces of publication and

dimrian hiaes.

Publication success {i.e. the number and ciation rate of
sdentific papers) & a widely wsed summgate merk in
assemments of the acasdemic performance ar all levels
from individual scientists to national reviews (Casey and
Blackbaern 2004, leimu and Kodcheva 2005). Baoth
publication and citation succes were previoushy shown o
be influenced by variery of factors, inchuding sratistical
[nonjsignificance of resls, oumber of co-authars, kst
mme of co-authom, natonaliy amnd scendfic fiekl of
enquiry (Maller and Jennions 2002, Tregenza 20602, Leimu
and Korcheva 2005, Wong and Kokko 2005). Hawever, to
my knowledge no sy has to date investigated evternal
factors less tightly connected to the publication process
imelf, eg. social amd recreational activities (. Fig. 2 in
Lartie et al. 2007).

e of the most commaon social activities in the warld
is aloohol consumpton — esimated 2 billion people
waldwides consume alecholic beverages™ (Warkl Health
Orrganizarion 2004, p. 1} In Burope, this is mastly in the
form of beer drinking {Workl Health Organizaton 2004,
Table 4). I chose to tesi the effect of alochd consumption
an scentific performance because this hypothess leads o
unequivecal predictions. This is because it is well known
that akoholic drinks negatvdy affect human cognitve
capabilities that are critical for any physical and mental
performance not o speak of such a demanding activity as
producing a high quality science. Specfically, akoholic
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bevenge, incuding beer, impair “memary, ahstracing,
problem-saving, percepnual analysis and synthesis, sped
of irformation processing, and eficiency™ (Parsons 19904,
P 9541 Thus, human cognitive performance during and
afier drinking & decreased a1 least in the shor term and
st of beer drinking extend beyond the mere time spent
with this scrivity. This does not specifically hold for other
recreational  activides. Mormeover, potential effecz on
scientific productivity of other such activities, eg. moun-
rain dimbing or picking mushrooms (Reskaft e al. 2004),
are undesr and hard to predict. Purther, akohal con-
sumptin i pasitively asociated with depresive symptoms
(Palfa et al 2007} amd depression, with sympromaiic s
of mativation, advemely affecs work productivity (Stewart
e al. 2003 Maorawer, cooperativensss is critical for
suceesshul performance in scence (Leimu and Koricheva
X05) and akohol was shown to significantdy decrease
wperativenes within groups  (Hopthrow et al. 2007).
Aleohal drinking abio leads o work alienation (Greenberg
and Grunberg  1995). Thus, both shortterm  dires
[physiclogical) and long-term  indirect (pspchologicall
efects of aleshol use are well known to decrease mental
and working pedformance in general. Here 1 predicr the
smame negative effcs B scentific performance in pari-
aular, The Ceach Republic, with traditionally the highes
mnsumption of beer per capira in the waorkd {1569 litres
per yean Kirin Research Instnne of Donking and
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Reliability of flipper-banded penguins as indicators

of climate change

Clatre Sarmne*** Céline Le Bohee™-", Josl M. Durant’, Vincent A. Vihlan
ik O Stenseth™™ & Yvon Le Mahao

Youmg- Hyang Park®, Migel G. Yooo

In 2007, the Intergovernmental Panel on Climate Change high-
lighted an urgent meed by assess the responses of marine ecosystems
1o climate change'. Because they lie in a high-latitwde region, the
Southem Ocean ecosvsl ems are exped ed W be strongly allected by
global warming Using top predstors of this highly productive
ooean® [such as penguins) as integrative indicatos may help us
asseds Lhe impacts of dimate change on marine ecosyslems™, Yel
mast available information on penguin population Jdymami
based om the controversial use of Dipper banding. Although some
reports have fowmd the effects of Hipper bamds 1o be del eteriows™,
sne short-term (one-vear) studies have concluded oth enwise® ",
resulting in the comntimeat ion of ext ensive ban ding schemes and the
wee o alata sets thus collected o predict climate impact on nat wral
populatio 4. Here we show that banding of free -ranging king
penguing | Aptenodytes patagonicus) impairs both survival and
rep maluction, ultimately affeding population growth rate. Over
the cowrse of a 10-vear longitudina ] study, bamded birds prodoced
3% fewer chicks amd had a survival rate 16% lower than non-
bandled birds, demonstrating a massive ng-term impact of band-
ing and thus refuting the sssumplion that birds will ulilimately
ilapt to being banded™ "™, Inleed, banded birds still arrived later
for breeding at the study site and had longer foraging trips even
alber 1 veare, O ne ol owr major Gndings is Uhat resp onses ol ipper
bamled penguins Lo climate vadability (that i e in sea s
facelemperature and in the Southern Oscillation index) differ from
those of non-banded birds, We show that only long-lerm investi-
gations may allow an evaluation of the impct of dipper bands amd
that every major life-history trait can be alfected, calling in Lo ques-
tion the banding schemes still going on. In addition, our under
standing of the effects of dimate change on marine ecosystems
based on lipper-band data should be reconsidered.

‘The effects af dimate forcing on primary a nd seamndary production
of the shartawstral food wels may he integrated at higher levels' =%, and
thus amplifiad in wop-level predutorns such as seabinds. This hasled toa
stromg interest in studying Antarctic and sub-Antarctic op prafaton
{especially penguins, which are major consumers of the Sothem
Chran emsystem) as sensifive indicatorns of environmental changes™.
‘Tor uncberdand how variability in marine reoures affecs ther demao
graphy over the fmesale of yam, simultansus investigations of
variation in breeding suees and survival are necesary and require
krng-term individual monitaring at the popultion sale

Mast of our present knowledge on the population dynamics of
penguins is based on large Mipper-banding schemes. The key advant-
age is that bends can be identified from a distance, avaiding rea plure
stress for the birds_ In the 1970, however, bands were ohserved, both
in woas and in the wild, to injure Hipper tissues severehy®, especially
during the moult Although many ressarch progrimmes consequenthy
ahan dovned banding as a precaution in the late 19808, massive banding

Michel Gauthier-Clere®, Davld Beaune'

schemes still antinued (see references in refl 51 Yet, as penguins
pawer their swimming exdusively with their flippers, there has hes
an increasing oomcern a bowt the hy drody nami ¢ drag effect that may be
induced by Hipper lands (ke example 2 24% increase in the energy
crmtal swimming in captive Adelie penguins®). The question was then
whether penguins may compenste for such dfecs™" and whether
the impact of flipper bands would be Bmited in time. Al though it had
ey st swimed that the effect of Dipper bands kisted for a year at most'
juntil the bird got used to the land), the quesion remained to be
addresed in the long terme In this aatext, malivm-temm studies
revealed lower brealing sucess and survival in Adélie penguins®
and a reduced breeding succes in king penguins”. However, thae
pionssring fndings did notresult in the cemation of ongoing banding
schemes. Whether or not flipper bands havea deleterious impactin the
long tenn is, nonstheless, 2 crucial iswe, for “it raises practical and
Lrgerethical questions about costs and benefits of proeedurnes in fidd
studies™ . In addition to posmibly harming penguin populations
alrendy under threat {such as penguins rehabilitated afier o spills
see references in rel 7), the potentially negative effeds of banding
andemographic parameters may introducea bas, which in tirnmight
jeopardios any atiempt to ute dat fram banded bnds & asses the
impact of dimate' on population dynamics and to predict the future

Table 1 | Observed differences between lile-history traits of banded
and nan-banded king penguine
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Genetic history of an archaic hominin
group from Denisova Cave in Siberia

David Relch'*, Richard E. Greer** Martin Kircher"®, Johannes Krase™  Nick Patterson®®, Erie V. Durand®®, Bence Viola™,
Adrian W. Briggs', Uds Sterzel”?, Philip L. F. Jnhnson’ Tomdslaw Marlclc‘ Jeffrey M. Good”, Tomas Marques - Bonet'™",

Can Allan'®, Clacmal Pt ‘lwnpan Mallick'*, Hong Li*, Matthias Meyer®, Evan k. Elchler', Mark Stoneking’,

Michaal Richards™", Salra Lalxma Michasl V. ‘lh'l.u)lwv“, Amatoll P, Derevianks™, Jean-laoques Hublin®, Janet Kelko!,
Montgomery Slatkin® & Svante Piiiibo

Using N A extracted from a finger bone found in Denisova Cave insouthern Siberia, we have sequenced the genome ofan
archaic hominin to about 1.9-fold coverage. This individual is from a group that shares a conmon origin with
Meanderthak. This population was not imvolved inthe putative gene flow from Neanderthals into Furasians; however,
the datasuggest that it contributed 4- 6% ofits genetic material to the genomesof present-dayMelanesians. We designate
this hominin population ‘Denkovans' and suggest that it may have been widespread in Asia during the Late Pleistocene
epoch. A tooth found mDenhnm(hwcmgamﬂmhmﬂalmmehjgﬂj similartothat of the finger bone. Thistooth

shares no derived morphological featur es with Neanderthals or o

further indicating that Denisovans

have an evolrtionary history distinct from Neanderthak and modern humans,

Less than 200,000 years aga, anatomically modern humans (that is,
humans with skeletons similar to those of present-day humans)
appeated in Africa. At that fime, aswell 2 later when madern humans
appeared in Futasia, other "ardhaid hominins were already present in
Eursia In E lwestem Asia, hominins defin el as Meanderthals
on the hasis of their sheletal merphology lived from at keast 230,000
yearsags before dissppearin g fom the fossil reand about 30,000 years
agat In castern Asia, o oomensus exists about which growgs were
present. For example, in China, some have emphasized morpholagical
affinities between Meanderthak and the s pecimenaf Maha®, ar hetween
mehnn‘dbn—ymumdu Dali shll®. However, athers classify these
spedmens as ‘early Homo sapies™. In addition, until at least 17000
years ag, Hum,l'hrmnms, 2 shart-statured hominin that seems to
represent an eatly divergence from the lnage kading to present-day
hammans™ waspresenton the idand of Floresin Indonesia a nd pessilshy
elsewhere.

DINA sequences retrieved fom hominin remains affer anapproach
complementary o marphology for understanding hominin relation-
ships. For Meandertha b, the nuclear genomewas recently determinal
oy abaut 1 3-fold coverage® This revealed that Nennderthal DNA
sequences and thameal present-day Inmans share comman ancesors
on average about 500,000 years ago and that the population split of
Neanderthal and modemn human anestors occurrad 270,000
440,000 years ago. It also showed that Neanderihals shared more
genetic variants with present-day humans in Bunsia than with pre-
sent-day humans in sub-Saharn Africs, indicating that gene ow
from Meanderthal into the ancestors of non-Africans ocourred to
an extent that 1-4% of the genomes of pople outide Africa are
derived from Meanderthal . Tn addifion, ten purtial and sz comple

mitochandrial (mDMA sequences have besn determined from
Meanderthals™'” This bas shown that all Neanderthals studied so
far sluua caminan mUMNA sncssor an the order of 100,000 yeans
aga'’, and in tum, share 2 comman sncestor with the ntDNAs of
prresentschy humans about 500,000 years agol® %1 {as expected, this i
alder than the Neanderthal madern human populition split time of
270,000-440,000 years agn estimated from the nuckear genome®). One
af these mtDNA sequences has alsa shown that haminins carrying
it XN AS typical of Meanderthals were present as B east as the Aliai
Mountaing in southern Siheria'

In 2008, the distal manual phalnx ofa juvenile haminin was exca-
vated at Dhenisova Cave ‘This site is lacated in the Allai Mountains in
southemn Siberia, and is o reference site for the Middle to Upper
Palasdlithic of the region where systematic excanvafions over the past
25 years have uncovered cultural layers i ndicating that human scou-
pation at the site started wup to 280,000 years ag ’3 ‘The phalanx was
Tonend in bryer 11, which has bomdatmlwsﬂ.ﬂm 10 30,000 years aga
‘This layer antains microblades and body omaments of palished
stane typical of the Upper Palaedlithic industry” generally thought
e e asmaciated with modern humans, but also stone taols that are
mare chameteristic of the earlier Middle Palaedlithic, such as side-
scrapers and Levallods blanls®-5.

Recenily, we used a DNA caphure approach' in ambination with
high- throughput seqquencing toddenmine acomplete miDNA genome
framn fhe Denisiva phalans. Surprisingly, this mtDONA diverged fram
the common i to madern human and Meanderthal
1t DN As about ane million years agn! ¥ that is, about twice as far back
in time as the divergence hetween Neanderthal and modem human
mitlINAs. However, m¥NA s maternally inherited as a n'n.g]c it
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The complete mitochondrial DNA genome of an
unknown hominin from southern Siberia

Johannes Krause', Qiaomei Fu®, Jeffrey M. Good®, Bence Viola™, Michael V. Shunkov®, Anatoli P. Derevianko®

& Svante Patibo’

With the exception of Neanderthals, from which DNA sequences
of numerouws imbividuals have now been determined’, the mumber
andl genetic relativnships of other hominin lineages are largely
unknown, Here we report a complete mitochomdrial {mt) DNA
sequence retrieved from a bomne excavated in 2008 in Denisova
Cave in the Alai Mountains in southern Siberia. It represents a
hitherto unknown ty pe of hominin mtDMA that shares a commaon
ancestor with anstomically modern human amd Meamderthal
miDNAs about 1.0 million years ago. This indicates that it derives
from a hominin migration out of Africa distingt from that of the
ancestors of Neanderthals and of modern humans The stra-
tigraphy of the cave where the bone was found suggests that the
Dhenisova hominin livedclose in time and space with Neandert hals
as well @ with modern humans*

The fimt hominin growp to kave Afrca was Homo erectus about
Lamillion yeams (Myr) age®. Archaeological as well a5 genetic data
imchicate that at beast two groupsof hominins kefi Afnca after this event:
first, the ancestors of the Neanderthale betwesn 500,000 and 300,000
years agn (500 and 300 kyr agn, respeaively), preumably Homo
heidelrergensts or Homo rhodesiensis™; and, seond, anatomically
madern humans abaut S0kgT age'™'. Despite recent advances m
the rétrieval of ancient DMNA from Neanderthals and eardy modem
humans'*%, DNA sequenes have not ben recoveread from ather
Flastocens homining suwch as K. eremus, H. hedelberpenss or
Homo drteceser'™. A majer reason R this i that exceptional circume
stances arereaquirad for DMA to survive over long time penods. DNA
degra dation incra ses with temperature and gail conditions such as
acidity', anud mnat early hominin fesdls come from equatornial and
tropical regions in Africa and Furasia, where conditions for DNA
sistvival dre therdon pooc This, dthough dimet dacinding of
H. erectus might have survdived until less than 100kyr age m
Indomesia®, Jusu.n_'h]ndg. that endogen ous DNA will berdrieved fom
these b i However, archasological evidence suggests that
archaic homining such as M. erectus, H hadefbrergenss and
Meanderthale also lived at higher lititudes where the potential for
DMMHA preservation is better. Ome such region is the Altad Mowmntaing
in southern Siberia® where hominin ocapation may go badk to marne
tham 125 kyr agn (for example, the Karama site)'®

Fossils complets esnough for momphological dlassification do not
exist from most sites in the Altal Rather, small pieces of human
sheletomns such asteeth andbane fragments are generally recovered™'®.
In 2008, the distal manual phalan of the fifth digit of 2 homdnin was
excavatal in Denisova Cave (51°40'N; BO6R'E) in the Ahai
Mountaing, Russia. Epasodic hominin oo pation has ben docu-
mented at this site for at beast 125 kyr™ and the phalan: was found
in a stratum (layer 11) dated to 45-30 kyr ago where an assemblage

containing both Upper and Middle Pabeolithic dements has been
reparted (see Supplemen tary Indbrmation).

We extracted DMA from 30 mg of bone powder and comvented it
imter am Hhorina sequencing library wsing DNA adaptors that camry
proged-sped fic bancades. We next used a recently published protocol
Torr tar geted sequendct rearieval called primer extennon capture (PEC)
o malate mEDNA fagments from the entive mitechondmal genome.
‘The isolated fragments wer e sequendasd from bothends on the Ml wmina
Gty platiorm, using 76 cycles for each read Fragments were inchuded
in further a nalyses if their forward and reverse reads overlapped by at
Deeast 11 bt e ppairs | byp) a el thuseould be merged into smgles spuences.
This remaves all Fagments aver ~ 134 by from analysis, but reduces
ernors at the3' ends of Hhomina resds whereeror rates are highest 45
We generated 1,178,300 merged sequences, of which 93,349 (79%)
abignal to the revised Cambridge Referance Sequence (f0RS) ™ using
am iterative mapping astembler, MIA' This alignment program is
jrtcularly sutable for aligning ancient INA sequences hecause it
takoest dnter acarimt the fregquernt seqence emors associated with base
damnage in ancient DN A sejuence ™ = Owing tothe hrary amplifics-
ticm steps invoheed inthe primer exteng on capture procelurs, multiple
apies of each onginal INA molecule may be sequencel. Thas, frag-
et with identical start and end coondinates were merged to single
seqquences where at each potition the has e withthe highest quality score
was imeal. A iotal of 30443 sudh distinet sepuences were then used to
ameemible 2 mtA sequence’ . The final assembled mtDNA sequence
was identical imrespective of whether the reference mDNA sequence
imed for the assernbly was modemn human or Mandenthal Coverage
o the mtDNA was high (mean = 156-fold, lowest 2-fold, highest
an2-fokl; Supplementary Fig. 1).

Sl Pty gt w8 ] b it et thi ol sty efithes
mitIMNA saquence determinal. First, we made a second DMA extract
from the Denisova phalanx and détermined 9 908 miDMA fagments
by shotgun sequendng on the Mumina platirm. From the neads we
astemnbled a complete mDMA sequence that was identical to the one
retrieved with the PEC appraa dh { Supplementary Inbirmation ). This
shows that the mtDNA sequence retrieved it reproducible and not
dependent an the particular primers used for PEC. Semnd, we wsed
276 sequence positions where the Dendsova hominin mIMA is dif-
ferent from 2= 99% of present-da y human mtT¥MNAS to assess whether
the mtDMA recovered with PEC comes from a single individual
Among the 15008 fagments that overlip these 276 positions,
14,961 carry the bases of the Dendsova hominm mtDNA This suggests
that 92.7% (95% confidence interval 99699 8%) of all mtDNA
fragments in the bone come from a single individual Thind, we used
three physical faturesofthe IMNA fragments sequenced togauge their
extent amd patterns of degradation: (1) the average length of the
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Postdoc Vipul Bhrigu destroyed a

experiments to get ahead. It took a hidden camera to expose

a little- known, malicious side of scie

EY BREHDAH MAHER

s sentencing day at Washtenaw County Courthouse, a drab stouc-
‘tiwre of stained grey stone and tinted glass a few blo cks from the main
campis of the Unbversity of dichigan in Ann Arbor Judge Elzabeth

Pallard Hines has doled out probation and fines for drunk and dsor-
derty conduct, shoplifting and other mundanecrimes on this warm Juby
mornlng But one cases, number 10-0596, 18 still waiting. Wipul Bhrigua,
a former postdoc at the university's Comprehensbee Cancer Center,
wears a dark-blhie three-buttoned sutt and a pinched expression as he
cupshils pregrant wifes band in both ofhis. When Polland Hines calls
Bhrig's case to order, she has sterm words for hims: *T was inclined to
send you tojall when I came out here this morning”

Bhirigy, over the courss of seversl months at Michigan, had meticu-
loutshy and systemat icalby sab otaged the work of Heather Ames, s gradis-
e au.de:tmh.‘u]a.b by tampering with her enpertments and pots oning
her cellcutture media. Captured on hidden camera, Bhrigu cordessed
to untversity police In Aprl and pleaded gty to malicious destnaction
of persanal property, a msdemeanour that apparamtly usua lhy imaobves
cars: In the spaces formake and model on the police report, the aresting

REPORTS

o Audy epigenetics in 2ging and behavior.

& ewsndal mascts amts lve i populous
cokmizs in which up o millkms af m
ivichisls chel e the spraductive rake

ta one or fow queens, while nomreproductive
warkes carry out all ks requiral fir cokmy
maintenance (). These mutuslly exchiive mos
pheikigies and behaviars arise From 2 dngle ge
nome and ave typically dictried not by genetic
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Genomic Comparison of the Ants
Camponotus floridanus and
Hampegnathos saltator

Raberta Banasio, ™ Guojfie Zhang,* ' Chaoyang Ve Mavdeep 5. Mutti,** Xisodang Fang ™
Han Qn* Greg Donahue Pengeheng Yang " Qiye Li," Cai Li" Pei ZThang,” Zhiyang Huang’
Shelley L Berger,'t Danny Reinberg,™®t Jun Wang ™"t Jirgen Lisbig®t

The organ ieed soceties of ants indlude shoa-lived worker castes displaying specialized behaviar

and maorghatogy and long-thed queens dedicsted to reproduction. We sequenced and compared

the genames ol two socially divergent ant species: Componatus floridanys and Harpegnathas sallalor.
Bath genomes contzined high amounts of CpG, despite fhe presence of DNA methylation, whidh in
nan-Hymenapiera comelates with CpG depletion. Com parisan of gene espression in different castes
identilied up-mgulston ol telomerase and siduin desoetyiases in bonger-Tved W salalor mpmd uilives,
exstespecific exprssion of micraRNAs and SWY D hisione methyhiransesses, and diffsential regul 2ian
ol genes implicated in newranal function and dhemical communication. Our findings prowide dues an
ithe mobeoul ar differences between castes in these two ants 2nd enizblish 2 new experimen izl model

differences, ut by snvinmremtal fictom(2). The
fimt rtilieed (chpkc) epps lud by 2 Gnmder
queen develap o workert, but as fhe calomy
enlamges, some iplaid emboy o take o different
devekmrentl pruth 4 heomme virgn queens, which
leawve the neid, made, and estahlish new cokmis.
As cakimies madwre, queens anstion fram a
baoad hehavioral repeninize fhat allows them io
fimage, excavate e, md sear offigring, o e
restricted fn epp-layving and fotal dependence am
werkes:. Cusens also Hve up do 100 times Jonger
{than wosders and 500 timres: lemper fhan males (73

Wee cxmnparal the gemmmes af the ants Cam-
ponatus foridans md Hopemathas salr,
hecaue of conirmts in their hehaviaral fledhih
ty, auife spacial tation, and sodal argantaton.
O oridanus Hves in loge argentoed cokmiss,
in which anly the queen lays festilied eggs;
when the queen dies, 50 dos e calamy (7). Hon
repraductive individuals helong %o two separds
castes, makr and mimer wodkes, which exhibit
differences m merphakiggy and behavior estah.
lighed churing develogmment mrely an envirom
mental greunds. In oontrast, the f salosr social

wem B oy, Bombnx maorg
A, gamblae, Anpheles
gambige.

(=3}

Pgogenstic free hased H. sapisns  -—
on maximum leelihood H. safaior —-—-— -
anases of 2 X

alignment o 5ingle-copy C. fioridanus  --—--—-—--—--
prateins lleft), and artha- A mellifera —--—-———
logy relabonships in mul- 3 3

tiple noecs g, using N virpenniy  -—--—--——-- —
Homo sogens soulgraup. e ]
Thescate bar indicates 0.1 T eastanaum

subrstibrtion persite. T, aos- Lepldopier B. mord

donaum, Tedolben caskne- MomOOD 4 ampiss

L melanogasier --

system and divigon of lshor are mone hasal:
dimorphion hetween quesns and warkers 13
limritedd, anel when the queen dies she is repluced
Ty worrkers that hecome fimctimal queens, called
et )

These two ant species diller i cfher specs
a5 well. [ flaidames are scovenpens, lirmape
dimrmnally and mochrmally, and ley pheromone
il dhat mrerk padhs do fed smross. M saltaor
wardkens prey «m small sthapods m & solitry
and diurnal fshion. . forddwmus exhibis high
feariicriality, sincmy nestmde recogmition, and elsh
arate sk specialimation. In comtrsmit, AL saltaor
dhispleys Jow ferritodality, loses nestmate recog
nitim in the lshomiory, and has only basc tsk
specializion.

The lllwerina Crencnrse Anal yrer platiorm was
wied o seruence pememic lilmries G O o
dare snd A saleagor; obtximmg mose dhan 100
vkl coverage. Dirall genemmic smembibes ranched
scafiivkl M5S0 gtoe af ~600 kb bl 1) &feugh
for O fwidanus meed pencome wide malyses
s=posied here were comducied on an earlier vergon
{3}, with scalliild NSO siee of 444 ki (tehie 51).
Asemhly reubsd moonly small s md bope
NS stre, which asaral us hat o genamic
Eatwes, partcularly peme meod oks, were qredicied
with mescmahle acowracy We verified the sisam
Tilies by serquencing 9 (7 _floridems | and 10 (7
sl mmekmity selacted foearid mserts (aver.
ape stee, 37 kh) fiable 52 Addiomally, we se
quencal -S000 sxprasal sapence tws Fon ach
ant and magped them o the ssembled scalloks;
e han 95% muicher] the swemhlies fahle 53

The . flridonus and M sloror sscemhlies
cmver meme than 907 af the genames, which we
etimute & 280 and 330 Mb in gz, sspectively
(fig %1 el tatile 54 The H salsvor ssembily
cmmang 45% G0, stmilar to Drosephila mel-
and Nasonia vitripemads (42%),
foridams genome 15 AVT dch,
with & G Frequency of 34%, smilar fo Apis
melljem (33%0) (5) (ahle 4} Ommions tat
i DNA mehyldim for gene nepulation Byp
scally display & depil dhiem o f Cpi dinveleatides in
their genome {fable 55 ); however, Cpdl dinuclen
tidess a3 orvememesental in heth ant gencmes

ra-speciic

enoptera oMhalngues
o

o Paichy orirologues

B orhong s

m 111 crtholnguse

T T T T
5,000 10,000 15,000 20,000
& of genes
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poants, butwas not seen at earlier tme points ar
in the twounexpesed camtn] birds. This mey be
indbicative of antigen or viral expesre o an
ahastive mischon.

These chda ghonw thad fhe TG-15 chidens did
et elficiently ransmit mbscton fo hixls hused
with themn, but fhe specific mechamam wmder
hying his effiect is nat koown, Pal ymezse decay
sy chiupt regrbication by direct binding to paky

memse or incdirectly by miluencing the level af

expremim af the recendly disonveral, mitative
regulstory amall vieal RNA molecules (74, 15)
{which may ala have 2 rale in mnate mmemarm ty).
Although deny 5 mppresial polymemse actv
diy in cell culhre, this did not frandde imo a
cuantitstive reducton in virs shedding Fom in
fected hireks (Fig. 2 {not have we fomnd amny elfact
m ave & in bl odl culhere). Pabamesse
ENA miemchons my be mvoahed m the vims
ackging pricess, i aller prsage hirough TG
D5 chick embayo Abohlesds m cell culbure, we
hevenet Ermd any effect an the genomeplaque
fommiing: unit ratio of the ving ta suppart the e

poihesis that the decoy mduced the fommedion of

defisctive virms panbcles. The standerd imirs
venems pathogenicity index af e vinm shed
fremn eme af' the TG-DS chickens (44457, dpi = 2)
i determined aflera smgle pasage inamiryas
usted] hems’ g anl finod 0 he mmabierer] , mebica
ing fhat pusage Srough TO-DS chidkens does
naot apidly select fir & stabile genetic change hat
rechices the vimulence af the sher vins.

O posl was 2 proalol pdnciple demani s
tem fhei genetic medificatiom can e used o
grevent avian milienz mscton m chidoens.

The TS hircks enchihiter] & maarked ahsence af’

emward immsmisdon of miscbon, even 0w
ratected (namtram genic) chickens howsed i ob
rect cemiact with them. This propesty could have
& ke irmpact <m suscapdhility and propegmton
af mfechon at the Pock leve and sugparts the
comoept of genetic meadification for comimlling
ATV infactiom i peu by, Cur strategy ol sub
stanfis]l podentis] hensfits over vaocination. Al
thaugh comventikmal ATV vacomes < achieve
sAmin-specific clinical resistance & primary chal
lenge, sted be fmammity § not achieved (3} Such

vaccinatkm cam allow the crypiic circulatim af

wvims i flocks, facdlismg antigenic drill and
poamy & ok to wvaocinated hixls amd homanms
that come mio comiact with fthem. In comirast,
emward trananisdon md cronlation at the flock
leve are abfent in fhe TGOS chideens. The
decay 5 RMA corespancs toan alsahutely come
servedl sequence fhat i cisential ko the seg
lstion of viral fnsoripdon, seplicsion, and
packepmy of all subtypes of milvewas A vims,
olfering pansubiype A protection, whereas
vacination affers no prtecton apamst wm
matched viral strsing. Unlike proposed mico

RNA hased srategies (4, 5), the develapmment af

remitent ving & mrmacally unbkely, rajurmg

rrardims in fhe polymersie and the primer al

all might genomme semrents dmullmausly, 2 sa
itically highly mqrabatile event.
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The amtral of avian infleenz by gemetic
madification brings abviows healh henefis o
comsmumens md pmducers, = well as wel fire and
prochuctivity henefits b hebirds. Meverthelsis, it
is mnportand fo ssmes my genetic madification
Fovr poviertial hoaceercks . Fleme, thee touns geme encades
an oo demy RNA, exresal af seady
stude levels that are harely detectabie by om
vemitiomal methadk and unlikely fo prmsenta sk
o commens, hixls, or the wider emdmmment.
There are no apperent illeffects an uninfated
transgenic hixls, which are phenatypically ner
mal andl show no agnificant deviatikm fremm the
expecied Mendelian fequency or diffrences in
haich weights (fg 54 and tafle 52} The tuns
wene is nol expecied o alier suscentibility o
arfher pathagent, alheugh this has yet o be can
firme] . Transgenes can he mizslucal mio muliple
Brunder lines = chsorde frats withond aflecting
afher penetic propertes af e lines This will
Facilitde fhe pesmement mirochuchon ol novel dhsesie
resistmce fraits into the mas populatin of po
dluctiom hireks via comventiomal brascng techniques,
with litle frrpact em genetic diversity or valushle
pexluctiom tmits. O appmoach s techmically ap

plicable f0 afher chumsestic spocies fhat are hests af

influerwey A, such s prigs, dude, quil, and tureys.
Fusther deveomment af tmagenkc disease re
sistance in pouliry and other fom animals will
undnibisdly stimulie dehate ahout the apmbica
tiem of fhis technal oy in food froduction.
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Human Tears Contain a Chemosignal

Shani Gelstein,* Yaara Yeshurun,™ Liron Rozenkrantz,” Sagit Shushan,® Idan Frumin®

Yehudah Rath,* Naam Sabel’t

Emational tearing is & poorly understoad behaviar that & considered uniquely human. In mmee,
tears serve & a chemaosignal We therefore hypothesized that human tears may similarly serve 2
chemasignaling function. We found that merely sniffing negative-emotion—relaied odorless tears
abiined from women donors induced reductions in sexusl appeal afiributed by men to gidunes of
women's (s Moreover, 2ltes sailling sudh tears, men experiented reduced selFrated semizl
anousal, reduced physiological messures of aroussl, and reduced levels of testasterone. Finslly,
functional magnetic resonance imaging revesled that sniffing women’s tears selentively reduced
activity in brain subsirades of sexual anousal in men.

harles Dirwin suggesesd that expresave
Iehanars i tially served amab an-aslevant
Einctions, bebire evohving fo seve as
emertiom-signaks akme (1, 2} Thus, the hehavior
af e fiomal fearing, comsderal wiquel y fummn

"Demwment of Mewra alagy, Weamann Inaee of Soence,
Rehovat 36100, Isael “Deparmment of GaAfnolanmgolagy
and Head and Neck Sugery, Bt Wldon Medcal Cener,
Hokon 53100, Bl

“Thase suthon matbitd sy ly 5 s wrk

1o whom comegondence shoukd be addessed Emalk
noamsoel G Enannacil

ViOL 331

{3, 15 a parslox: Wherens tears clearly serve as
an amatimal signal (4), teas were nal 2xldal to
amy ematimally sslevant fimction. Despite pay
chalegical theades e the meanmg of tears (5, 8)
and hicikigical theodes descrbing s s an
achptatiom related to e eyeqmotedive nahms
{0t a mechantan for expelling tond e substmess
(7, fhe functional s gnificance of smofmal tears
remains undnarwn (5L

Tems me daps of liquid mochced by the
bacrimm ], socessony buorimal, and Mesthommian glmds,
which cmiein froksing, errymes, lpid, masho
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Vemalization-Mediated Epigenetic
Silencing by a Long Intronic

Noncoding RNA

Jae Bak Heo® and Sibum Sung™*

Vemalication & an emdronmenallinduced epigenetic swildh in which winter cold triggers
epigenetic silencing of foral repressors and ®ius provides competence to (lower in spring. In
Arabidopgis, winter gold triggers enrichment of tri-methylated histone H3 Lys®" 31 chromatin of the
floral represgon, FLOWERMWG LOCUS C WLC), and results in epigenstically stable repression of
FLC. This epigenstic change i medizted by an evolulionarily consenved repressive complex,

atyeamb

twe complex 2 (PRC2L. Here, we show that a lang intronic noncoding RMA

[

[termed COLD ASSISTED INTRONIC NONCODING RNA (COLDAIR] i required for the
wernalica bor-medizted epigenstic repression of FLC. COLDAIR physically 2ssociates with &
component of PRCZ and targets PRCZ to FLC. Owr resulis show thet COLDAIR is required for
estahlishing slable repressive chromatin 21 FLC firough ik interaction with PRCZ.

evelomnemal fdex of celk are deter

mime] by immate gemdic programs med
inferactikms with their envinemmenti. A

e envircromenial cue that plants semse fo mem
ther seascmal change 15 winder cakd, & exempb
fiedd by vemaltmbon (7} Vemalimton is ihe
mrocess by which certyin planis acquire compe
tenoe fo flwer mpkdly inspring by semsdm o
kemped expwenme fo winder cakd { 7). In A bidop sic,
the sahility of the vemalized stie remlts from
the stahle repessaon af a podent fonl regresor,
FLOWERNG LOCUS CFLCH 2 L A paokmgsd
expesuse do oald induoss a plant homeo domam
(PHIY) fnger—contaiming profein, VERMALL
ZATION INEENEITIVE 3 (VIN3} (3), and
VING heoomes assoaaal with an evoluixmanly
ormaerved repmessd ve comipilen, potyoomib repees
sive oomplex 2 (FRC2) (4, 5. FRCZ? medisdes
higone H3 Lys™ trimethylation (H3E 2Tmed)
threugh 15 com component, a hisiona methyl
tramsderase, Enhancer of Feste [Egz)] (2, ). Dus
my amxl afer vernaltratom, PRO2 accupancy at
FLC incremsies and oorelates wath an moreased
level 0f HEKZTme’ ad FILOC chamadin, which
recuizsd fior the sshle maintenance of FILC re
prezaon (2, 5, 7, &) In dmabidopss, there ane fhres
hommorkes of Bzl These mdude COUELY LEAF
(CLF), SWINGER EWHN ), and MEDEA, which
aze mvahved in several develknmental frograms m
Arabidapsis (8). Howeves, the malecular deter
mimants fior the mcreasied recrutment af PRC2
and subsecuent eshlihment of H3IK2ZTmes
emmiched represave chromatm at FILC by vermal
todiom are nodknown. We sdeniifed a bomg imimmie,
nemoling transcript that plays rale i the
vema lesom amerhated epigenstic dlencmg of FIUC
thremgh the recribment af PRCZ do FLC kous.
Herveral kmg numoocing BN As (ndi MAg) have
Iheen shaown o farpet epmesdye hisnemachbing

‘sacton of Maleoular Cell and Developmental Eakgy and
Imssaute far Celular and Malsodar Sology, e Unwerssy of
Tewxw of Sudn, TE 2BTL, USA

*To whom o o shaould be
shxung@maLuseacady

. E-maik
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activities s epigenstically silence transcripiim
thremigh amalecular imemctiom with sped i chro
mrartin dlommans (9, J0). Metahly, PROC2-mechated
silencing mchides the miemctom with such ndiMAs
{15, 12y A group af relsied antisense ncRMAs
{termed ODOLAIR) from FILC have heen pao
pesal to he mvalved n vernaliot on-mediated
FLCrepresdon | 13} However, the impartancaaf’
COOLATR in the vernalizdiom process has vetdo
hed We chenrily vp 1
that kymg ncdiNAs may play a rale in vemalos
txm-mediated speegiim of FLC, md we idents
Fiad acandichie ncRMNA om FLCthat i distmet
freon COOLAITR. and fhed we have des gnaded
OO ASSSTED INTROMIC RO ODDING
BNA DOULDAIR) (Fig. 1A and fig S1A) We
foamd COLDATR by uang a “Viling™ severses fran
soription pabymerse chain sacton (R T-PCR) ap
pvach with mere then, 100 peirs afal immdectde
primes to anver the entire FLC geniamic ssgkm
dlurmy the aumse af vermelizaton (Fg. 1AL Foan
this tlmg BT-PCR appmach, we abserved a oo
ttgmoms haich of REPCR produocts from the first
intron af FILC thet tensiendy appeer durimg the
oold enposure (Fig. 1, A and B)

Unlike COOLATR, COLDAIR 15 m the
semie direction relatve to FLO mREMA fmn
scrpiom (Fig. 1A md g 518 OOLDAIR
conteing a 5 cap structume (Hg. 3100, but we d
mat ahserve stgmilicant kevels of COLDAIR ina
palyadenylate[poh Aljrich fraction of RNA
(g 310, sugpesting hat COLDAIR i oot like
ly to be palyadenyldel. Thus, the 3" endk of
OO DATR were defermined by a tilng 5 rapid
amplification af cDMNA ends KFPCR appaoach
(fig Z1F). The apprmos made qe of OOLDATR &
1100 hases kong {fg. 51, A, F, and G}

The moreased level of OOLDAIR was ob
served emly dwrmg cald exposure with the
mandmmarn engresim at 2 days af cald, and
OOLDAIR levels reherned do the prevernaliad
level atber mame fhan 30 days of'cald (Fg. 18 and
Gig 52) This transient mcuction of COLDAIR
dwrmg ookl expesure 15 amler to e observed
for OOOLAIR (3] hawever, the inchicton of

WOL 3N

DODOLAIER peakeal & 10 days of cald expoinre,
eurhier than the OOLDAIR peaak (Fig. 1B)
Dektiom al the vermelimikm repmse e
ment (WEE) in the sl inom of FLC jmpairs
vermalvatiim-medisied FILC mpeesim wathout
oo the Poral sepressor finction of FLC
{ 14} The transcripinm st stie of DOLDATR 15
within the VRE mssgiom (Fig. 1A} Tor test whedher
the 5 regriem ol fhe VEE {sxducing ha OOLDAIR.
transcriber] mmppom) & sulficient fo mexhate cokl
mechihle rancrpion, we genental ramgenic
Imes in which hicilerase & driven by 109 hase
pairs (hpd ol the VRE 5 mgim (Fig. 103 We
ohserved siomg lnciferase expreaon afier 20
dhays al’ cold ireadment mmu laple @nsgeme ines
(Hg 1, Cand D}, comfirming the pesence of a
erypiic promoder in VRE. In addibon, lnaErase
enqression remainesd robuwd 2 long as plands wene
kept in cokl (Fg 1, © axd D) Endogemnmus
COLDATR was mducel by ~1 00 20 days afoald
(g 1, B md ). Howeves, afer 20 days, FLC
hecnes mpresed thomgh chromatm changes,
and s COLDATR pmomoder segims would be
oo maccesdhle fo the ransoripbon machmery.
Conastent with this miepastaion, OOLDATR
was engressmed well heyond 20 days of cald in
vinddike (vl Iermaliason 5 (wnd ) and ver
maleagon T (vnl) mubnts m which FLOC =
presdon by vermalizaton @6 mopaeed (g 555
A group al lemg BN AS 5 transcribed by
BMA palymersse V [EN APV} o gether with BN A
porhaner=ie IV (RNAPTV) o mechade the alenc
g ol comstubvely slenced o o drabidopss
(15, 16]) This clws of ndtNAs ako has a 5" cap
bt ladks a 3 paly A} tadl amalar do OOLDATR.
However, neither EMAPTV mor ENAPY apmeans
o he mvalval i the famopson of OOLDATR.
(g 54) Instencd wea observed that, althaugh the
errichonent af ENA palymesse 11 (RMAPID &b
minished at the FILO poamoder & plants were
eopiied o aokl, heendchment ol RNAPIL & the
COLDAIR prenmater reggon trandendly moreased
when expresam ol COLDATR. peaked at 20 days
al cald Fig. 1E ) Thos, i1 ke y thad RNAPTT
respumidhle fior fhe trmscripion of COLDATE.
The FR{Z complex, includmg Eix), imeracts
with nciNAs in vitro and @ vive (1T, 7} We
testarl for direct miemctioms between OOLDAIR.
and the pratein components of PRC2 [CURLY
LEAF{CLF) and EWINGER (SWHN}) [E{ b
Joggi|and VERMALIZATION 2 (WRNZ) Bu(x)l2
heamakg]§ recconhinant peodeins by wing n vitno
BN Ahinching ssans (Fig. 2, A and B, andfig. 85A)
Bath Ex) ook, CLF and 2WHN, bouned 1o
COLDA TR movit thaugh the CXC doomam (Rg.
2, A md O Hewever, recnhinant CLF padsin
aka bimad o mtsense OOLDAIR (fig. 58],
nonr-sedquence-spacitic b ng to @ ngle-snnded
mudmbdes (nchdmg BMNA) by Ez) has heen
reposted previousdy (18). To address the spec
Bcity of the inkeracim hetween OOLDATR and
mative CLF protein, we used mudesr exiracis
repazs] from GFP-CLFtapped  tramspenic
lines (where G & grem fhorescent pmotein)
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http://www.iontorrent.com/

lon Torrent seeks "smart"
Input on new gene machine

http://www.reuters.com/article/2010/12/14/
us-genes-lifetech-
idUSTRE6BD1KN20101214

lon Torrent technology uses a
massively parallel array of proprietary
semiconductor sensors to perform
direct real-time measurement of the
hydrogen ions produced during DNA
replication. A high-density array of wells
on the lon Semiconductor Chips
provides millions of individual reactors
while integrated fluidics allow reagents
to flow over the sensor array. This
unique combination of fluidics,
micromachining, and semiconductor
technology enables the direct
translation of genetic information (DNA)
to digital information (DNA sequence),
rapidly generating large quantities of
high quality data.



