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ARTICULOS
i1
FISICA
El problema del radio del proton
Dos experimentos infieren valores muy distintos para
el tamano de uno de los constituyventes mndamentales
de la materia, éQué sueede? Por dun C. Bernauer
y Randolf Poll

MELHICIHA
Una forma indirecta de domar el cincer
Al oprimir los vasos sangnincos, los tumaores
impiden que los agentes antitumorales Heguen

i las eélulas neoplasicas. La apertura de estos
canduetos permitivia restanvar ¢l poder de los
firmacos. Por Redesh K. Jain

HOTAMICA
Controel molecular de la polinizacién

De los distintos tipos de polen que recibe una planta,
ceomo elige esta el mas apropiado para reproducirse?
Por Aviel Goldraij

MISTORIADE LA CIEMELA

La investigacién soviética durante

la Guerra Fria

La ciencia soviética de posgucrra se vio subordinada
a los objetivos militares, En 1957, el impacto social
provocade por el lanzamicento del Spaitnile marea

la transicion hacia fines civiles y cambid en todo

el mundo la manera de enlender la investigacion.
Por Aleaei B. Kojeeniloo

a4

INVESTIGACION

CIENCIA

Abril 2014

Jiimers 451

NELKOCIENCIA

Ayuda para los nifios con autismo

Il trastorno carece de cura, pero algunos de los
Lratamientos actuales producen beneficios duraderos.
Por Nicholas Lange y Christopher J. MeDougle

TECHICA
La vulnerabilidad de los drones

Puede que prontoe escuadrillas de agronaves no tripu-
ladas surquen los cielos con fines civiles. Sin embargo,
varios [allos de seguridad permiten secuestrarlas con
téenicas simples. Por Kyle Wesson y Todd Humphieys

DINAMICA DE FLUIDOS
Cuerdas liguidas

Se enrollan, oscilan, se plicgan v serpentean. La miel
v otros fluidos viscosos atn sorprenden a los (isicos,
Por Neil M. Rite, Mehdi Habibi y Daniel Bonn

SALUD PUBLICA

Riesgos de la inhalacion de diselventes
orgdanicos

Sea prolongada o puntual, la exposicion a ciertas
sustancias volililes resulla perjudicial para
nuestra salud. Por Philtp J. Bushnell

ROBOTICH
Caomo construir un robot pulpo

Inteligente, fuerte y MNexible, el pulpo estd inspirandao
el desarrollo de una nueva clase de robots blandos,
con mualtiples articulaciones v todo tipo de destrezas.
Por Katherine Harmon Courage

Abril 2004, InvestigacionyCiencines 1
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Hace cuatro afios, un experimento midio el radio del protén con
una precisicn mucho mayor que la lograda hasta entonces por otas
técnicas. Sin ninguna razdn aparente, los resultados armjaron un valor
considerablementa menor gue el abtenido por todos los experimen-
tos anteriones, Mucvas mediciones han confimmado la persistencia de
una chiscrepancia que la electrodindmica cudntica no parece poder
explicar, ¢Hay meeva fisica detrids? lustrecion de Tavis Colum,

INVESTIGACION

Y CIENCIA

SECCIONES
Cartas de los lectores

Apuntes

Un pequedo engranaje de la evolucion. Materiales elee-
tronicos que financian guerras. ZAmar o comer? Cam-
bivs rdpidos en las bacterias intestinales. Célula solar
por partida doble. Vias sonoras de sentico anico. éAfecta
el colesterol a los tumores de mama?

Agenda

Panorama

iCuidado con las metafloras! Por Eleonore Pauwels
Glicodendrimeros frente a los virus. Por Javier Rojo
China, refugio de las emisiones de Espana. Por Luis
Antonio Lipez, Guuadalupe Arvee y Jovge Envigue Zafirilla
Secuenciacion de células individuales. Por Kelly Rae Chi

De cerca
Cartografiar los bosques. Por.José Luis Burreivo Tomé

Historia de la ciencia
iCalla y caleula! Por Dawid Kaiser

Fore cientifico
Riesgos de la nueva bibliometria. Por Eritio Delgado
Lipez-Chzar

Juegos matenxiticos
Dardos y conjuntos infinitos. Por Alejandro Pérez
Carballo

Curiosidades de la fisica
Péndulos, relojes v el efecto mariposa. Por Novbert Treitz

Libros

Epistemolagia. Por Luis Alonsoe

Biografia de Dyson. Por Enrigue Arvarez Vazquez
Dimorfismo sexual. Por Luis Alonso

Hace...
50, 100 ¥ 150 anos.

EN PORTADA
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ARTICULOS L0
30 La vida bajo una lente

111 Los microscopios transforman ¢l modo en que vemos
: ) v entendemos la vida en nuestro planeta.

16 El rey de los animales g
Por Ferris Jabr

Hubo un tiempo en que Africa albergaba una variedad
de grandes carnivoros muy superior a la actual. La
competencia con los humanos por las presas pudo 1/
haber provocado su declive. Por Lars Werdelin 36 Una solucién integral al carbono
&Y si explotaramos los yacimientos de salmuera rica
en metano v su energia se emplease para secuestrar

) Muﬁdos con dos soles carbono? Por Steven L. Bryant

Ya se han deseubierto varios planetas en tormao
a sistemas estelares binarios, Se trata de mundos

extrafios v maravillosos, muy diferentes de cualguiera 70 El l':“'g“ camine N .
de los planetas del sistema solar, Por William £ Welsh hacia la comprension del cincer
y Lavrance R. Doyle La biologia de esta enfermedad esti resultando ser nis

compleia de lo que se pensaba. Por George Jolinson

.- » eERADE LOS MACRODATOS 74 Metabiologia: los origenes
de la creatividad biologica
46 Una sociedad dirigida por datos Un modelo mateméatico seneillo en el que resulta posible
Por Alea «Samndy» Pentland demostrar los principios que rigen la teoria darwinista
de la evolucian. Por Gregory Chaitin, Virginia Chaitin

52 Nuevas concepciones de la privacidad  Felipe S, Abrahio

Por Jaron Lanier

X 80 Efectos cudnticos en Ia evolucién hiologica
60 Estd Google cambiando

Por Miguel Angel Martin-Delgado s

nuesira mente? 2

Por Daniel M. Wegner y Adrian F. Ward T — '%J

64 Memorias del future 82 Moléculas especulares g
Por Luca Perniola En la naturaleza los aminodeidos levogiros constituyen 'f

la resla. Sin embargo, cada vez se descubren mids :

S

excepeiones. Por Saral Feeris

2 INVESTIGACION ¥ CIENCIA, enero 2014
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SECCIDONES
4 Cartas de los lectores

Apuntes

Una bacleria traicionera. Soportar el golpe.

La peliaguda [isica del fatbol. fssus coleoptraius.
Beber de la fria corriente cHsmica. La coordinacion
en los bancos de peces. Lscoge lu veneno.

9 Agenda

10 Panorama
Nucleos con forma de pera, Por C. /. (Kim) Lister
y Jonathan Butterworth
Conclusiones del congreso sobre vacunas contra
el VIH. Por José M. Guatell
Medir la vitalidad de los rios.
Por Arturo Elosegi y Jesas Pozo

43 Toro cientifico
cCindadanos transparentoes?
Por Carlos Maria Romeo Casabona

44 Tilosofia de la ciencia
Los conceptos cientificos.
Por José Diez

86 Curiosidades de la fisica
Trampillas, voyos v billares.
Por Novbert Treitz

90 Juegos matemiticos
Limitaciones expresivas.
Por Alejandro Pérez Carballo

93 Libros
Superconductividad: un primer siglo sorprendente.
Por Sebastian Vietra
Materia médica, Por Luis Alonso

96 Hace...
a0, 100 v 150 anos.

EN PORTADA

Enun mundo cada vez mas digitalizado, crece el nimero de perso-
nas que viven conectadas permanentemente a Intemet, dejando
tras cle si pistas de su actividad. £l gran volumen de datos perso-
nales acumulados permite abordar numerosos problemas sociales
¥ cientificos, pero también amenarza nuestra privacidac, Asimismo,
este diluvio de informacian requiene el diseno de nuevas memorias
digitales universales. llustracion de IyC (siluetas de Thinkstock),

Enero 2004, InvestigacionyCiencines 3
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ARTIiCULOS

IDEAS QUE CAMBIAN EL MUNDO

Diez innovaciones para un futuro mejor: nuevas tée-
nieas en ingenieria de materiales, caplura elicaz del
didxido de carbono, construccion ultraligera, robots
blandos, metamateriales, uso terapfutico de los micro-
bios intestinales, chips contra el espionaje en la nube,
control de firmacos, pantallas flexibles v antisépticos
contra la mortalidad neonatal. Par VI AA.

La proxima supernova en la via lictea

La explosion de una estrella masiva en nuestra galaxia
podria ser inminente. La deteccion de log neontrinos
emitidos durante la dellagracion permitira entender

mejor que nunca la fisica de las supernovas v la natura-

leza de estas particulas. Por Ray Jayawardhana

La batalla evolutiva aciistica

Los murciélagos v otros animales utilizan las ondas
sonoras como herramienta de caza, pero sus presas
han elaborado estratagemas paraeludir la deteccion.
Por William E. Conner

Origenes de la complejidad bioldgica

«De qué modo pueden los seres vivos erear estructuras
refinadas sin seleccion darwinista? Por Carl Zimmer
70 4Cudin perfecta es la forma de los animales?

Por lsaae Salazar Cindad y Miguel Marin-Riera

7

82

El drabe en la astronomia

Mis de doscientos nombres de estrellas, varios erate-
res lunares y Lres terminos astrondmicos empleados
atin hoy dan testimonio de los mil aios de relacion
entre Oceidente v 1a ciencia en el mundo musulman,
Por Paul Kunitzseh

Por qué el cerebro prefiere el papel

La popularidad de las labletas v los reproductores de
libros electronicos crece a la par que mejora su lecnolo-
i, Pero la lectura en papel sigue teniendo sus ventajas.
Por Ferris Jabr

DEPORTE Y SALUD

52 Adaptacién cardiaca al ejercicio fisico
Ll sistema cardiovascular experimenta cambios
adaptativos en respuesta al entrenamiento. Tden-
Lificarlos y distinguirlos de las enfermedades
cardiacas resulta de vital importancia a la hora
de practicar deporte. Por Marta Sitges y Josep
Brugada

60 Los beneficios del ejercicio
La aclividad fisica resulta heneficiosa para el
organismo por muchas razones mais alla de las
viejas conocidas. Por Shari 5. Bassuk, Timothy
8. Church y JoAnn E. Manson

Febrero 2004, InvestigacionyCieneines 1
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La manesa tradicional de disefiar nuevos materiales se ha basado
slempre en el método de ensayo y error. Desde haoe unos afos,
la posibilidad de simular en superordenadores las propiedades
cusnticas de la materia augura una revolucidn en la manem de
concebir y poner a prueha nuevos compuestos. Esta y otras nueve
propuestas conforman nuestio informe anual «ldeas que cambian
&l mundosw, llustracion de André Kutscherauer,

INVESTIGACION

CIENCIA

SECCIONES
Cartas de los lectores

Apuntes

Flectricidad solar a la carta. Un vergel en el desierto.
Las mejores piedras para el curling. Setas mégicas. Mar-
fil reducido a polvo. Ayunar para comer y no ser comido.
Micromiguinas en el coctel.

Agenda

Panorama

La historia evolutiva del pueblo asturiano, Por Belén
Lépez Martinez y Antonio Ferndndez Pavdinas

La versatilidad de los fullerenos. Por Mare Garcia
Borras, Stlvia Osuna y Miguel Sold

1L.os metamateriales se acercan al mercado, Por Lee
Billings

De cerca
Ciliados drticos, una explosion de vida. Por Mireia
Collado Pastor, Susana Agustf y Dolors Vagué

Historia de la ciencia
Diagramas en la arena. Por Jawme Sastre Juun

Foro cientifico
La teenologia que se leva. Por Philippe Kahn

Taller y laboratorio
Las artes del carbonero.
Por Mare Boada Ferrver

Juegos matemdaticos
Godel y 1a verdad axiomética.
Por Agustin Rayo

Libros
Boson de Higgs. Por Luis Alonso

Hace...
50, 100 v 150 anos.

EN PORTADA
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ANCHE KUTSCHERALER

8

VIDA ARTIFICIAL

14 Simulacion de una célula viva
. El primer modelo informéatico de un organismo
unicelular. Por Markus W. Covert

21 Predecir el comportamiento de una eélula
Por Maria Livch Senar

23 Crear vida de la nada
La vision modular de la biologia sintética olvida
que la vida es producto de la evolueion,
Por Robert L. Dovit

IL.a mente inconsciente

Impulsos y descos inconscientes impelen nuestro
pensamiento en formas que Frend no imaginaba.
Por John A, Burgh

Infecciones gque invaden el mar

Los patogenos de los animales terrestres estin
Negando al océano, donde amenazan a nutrias,
foeas, ballenas, corales ¥ olras especies marinas.
Por Christopher Solomon

El nacimiento de la escritura en Egipto
Los grabados rupestres, las vasijas pintadas o los sellos
del Egipto del enarto milenio documentan la existencia
de varios sistemas griaficos precursores de los jeroglifi-
cos. Por Guenolo Grafl
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66

76

40
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Una red global de computacién

para el LHC

IE) descubrimiento del bosdn de Higgs fue posible gra-
cias 4 una innovadora infraestructura de computacion
distribuida. Su extensién a otras disciplinas promete
revolucionar lu manera de hacer ciencia. Por José M.
Herndndez Calama y Gonzalo Mervino

El lento ascenso de las renovables

No hay ninguna razén para esperar una transicion
ripida hacia un modelo energético basado en alternati-
vas a los combustibles fasiles. Por Veeelay Smil

Wurtz y la hipétesis atémica

clista Ta materia constituida por dlomos?

Ao largo del siglo x1x, esta cuestion dividié a los
guimicos. En la vida de Charles-Adolphe Wurlz,
oeupd un lugar central. Por Natalie Pigeard-Micault

Muros de agua

Lo mismo que otros lendmenos cadticos, las corrientes
ocednicas suclen considerarse inherentemente imprede-
cibles, Noevas herramientas mateniticas permiten abor-
dar su intrincado comportamiento. Poe Dana Maclkenzie

El liser de rayos X definitivo

Un potente microscopio que permite estudiar proteinas,
reaceiones quimicas v estados exdlicos de Ta materia.
Por Naova Bervaly y Philip H. Bucksbauwm

Marzer 2004, InvestigacionyCiencies 1
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SECCIONES
3 Cartas de los lectores

4 Apuntes
La brigada de reparacion del cerebro. Planetas enanos
solitarios. Cristales liguidos. Cultivar pelo en una placa
de Petri. Zona vedada al vuelo. La humanidad de los
neandertales.

7 Agenda

Panorama

Hacia el primer exoplaneta con vida. Por Jonay I Gon-
zdlez Herndndez, Rafael Rebolo Lopez u Envic Palle
Ventanas inteligentes que modulan la luz solar.

Por Brian A. Korgel

MNuevo mecanismo de creacion de especies. Por Gregory
0.0 Hurst y Chris 1. Jiggins

50 De cerca
Nanomedicamentos contra el cincer. Por Marta Alonso,
M Vietoria Lozano, Rafael Lopez y M2 José Alonso

52 Filosofia de la ciencia
Ll universo ereativo de Popper. Por Josep Cored

54 Foro cientifico
Gestion desinformada. Por Blancae Jiménez Cisneros

55 Ciencia y gastronoemia
Cocina para celiacos. Por Pere Castells

88 Curiosidades de la fisica
Crujir de dedos. PorJean-Michel Courty
w Edouard Kierlik

90 Juegos matemilicos
Ll paraiso logaritmico perdido. Por Bartolo Lugue

92 Libros
Gardner. Por Luis Aloiso
Homo inmpredictibilis. Por Luis Alonso

96 Hace...
50, 100 y 150 anos.

EN PORTADA

La simulacion reclerte de la vida de una bacteria en un ordenador
ha constituido un avance revolucionario. Al incorporar la funcién de
cada gen y moléeula del mcroonganisme, el programs informatico
ha logrado recrear su ciclo biolégico completo, que inaliza con la
division celular, Tales medelos padrian cambiar la forma en que
estudiamos, entendemos v disefiamos los sistemas bioldgicos.
liestracion de Andre Kutscherayer

2 INVESTIGACION Y CIENCIA, marzo 2014
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ARTICULOS

El nuevo siglo del cerebro

Las nuevas téenicas de observaciom v control nenral
wllanan el camino para comprender la maguina mads
compleja del mundo.

Por Rafuel Yuste y George M. Chureh

Galaxias enanas en la red césmica

Las pequenas galaxias que orbitan alrededor de la Via
Lactea podran haber Hegado a través de las grandes
autopistas de maleria oscura que surcan el universo.
Por Nowm 1. Libeskind

Las rocas mas antiguas

Un grupo de gedlogos sostiene que ciertas rocas halla-
dlas al norte de Canada permitirian estudiar la infancia
de nuestro planeta y el ovigen de la vida, Otro equipo
de investigadores, sin embargo, no las considera tan
especiales. Por Carl Zimmer

El dificil trance del parto humano
La explicacion al uso sobre los obsticulos que plantea el
alumbramiento podria andar ervada. Por Paf Shipnan

Nunca digas nunca

Por qué no deberiamos asombrarnos ante supuestos
miligros ¥ olros sucesos extraordinarios: & menudo,

L ley de los grandes niuneros los hace easi inevitables.
Por Dawvid J. Hand

INVESTIGACION

CIENCIA

Mayo 2014, Ndmero 452

ENTOMOLOGIA

50 Elrefinado oido del saltamontes

Un caso de evolucion convergente con el oido
de los mamiferos. Por Fernando Montealegre-2

58 Reconocimiento facial en insectos

L.a habilidad para reconocer caras no es exclu-
siva de los mamileros. Por Blizabeth A, Tibbetts
y Addrian G Dyer

Terapia génica, segunda parte

Una década v media después de los tragicos fracasos
que Hevaron a un replanteamicnto de la téeniea, ¢
se halla cada dia mas cerca de la aplicacion elinici.
Por Ricki Lewis

{ift Un abanico de estrategias.,

Por Ramon Alemany

Sla

Raices musulmanas del Renacimiento
Segin estudios reeientes sobre la arguitectura de un
jardin cordobés del siglo x, la nueva imagen del hombre
gue surgio durante el Renacimiento podreia tener bases
isldmicas. Por Fetiv Arnold g Alberto Canto

APor qué las buenas ideas

bloguean otras mejores?

Al enfrentarnos a un problema, un sesgo cognitivo nos
empuja a centrarnos en las soluciones que va conoce-
mos. Por Merim Bilalic y Peter Meleod

My 2004, TnvestigacionyCiencines 1
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Las técnicas que se utiitzan para investigar el cersbro gon dema-
siado groseras o bign demasiads precisas para conceer en profun-
dicad &l modo en que la actividad de las neunonas da lugar a la
percepcion y al pensamienta La necesidad de desarollar mejores
métodos que registren o madifiquen los circuitos cerebrales se ha
eonvertido en una priondad eciente de la neurociencia. insgan
de Hry.‘irl Chiriatic.

INVESTIGACION

Y CIIENCIA

SECCIONES
Cartas de los lectores

Apunices

Un pantén de larvas, Marihuana contra las convulsio-
nes. Campo de dunas marciano. Volcanes pequenos, pero
poderosos. Las huellas de nuestros ancestros. El legado
postumo del Kepler.

Agenda

Panorama

Primera sefnal de ondas gravitacionales primigenias.
Por Ron Cowen

Nuevos mecanismos de control en la propagacion

de plasmones superficiales. Por Francisco José
Rodyiguez Fortufio

Ramon Margalef, el ecologo total. Por Joandoménce Ros
Aseenso en altitud de la vegetaeion de montana.

Por Jose Luis Benito Alonsa

Foro cientifico
Materiales eriticos. Por Saleem I Ali

De cerea
Micratomografias de invertebrados. Por Jaoier
Alba-Tereedor

IMilosofia de Ia ciencia
Los valores de Tas ciencias, Por Javier Echeverria
Ezponea

Taller y laboratorio
Materia eristalina. Por Muare Boadda

Juegos matematicos
Dimensiones platénicas. Por Bartolo Lugiue

Libros
Cognicion emocional. Epistemologia v astronomia.
Darwin renovado. Por Luis Alonso

Hace...
50, 100 ¥ 150 aiios.

EN PORTADA
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Contents
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DESARROLLO DE LA ACUICULTURA

6.Uso de recursos pesqueros silvesires para

acuicultura basada en la captura






Estas orientaciones técnicas han sido producidas para complementar el Cédigo de
Conducta para la Pesca Responsable de FAO (el Codigo). El Codigo y muchos acuerdos y
conferencias internacionales resaltan los benelicios y la necesidad de adoptar un enfaque

acosistémico a la pesca y un enfoque ecosistémico a la acuicultura a través de los principios
y conceptos ahi elaborados. El objetivo de estas orientaciones es el ayudar a los paises
a desarrollar la acuicultura, en particular aquella que involucra el uso significativo de los
recursos nalurales, de una manera sostenible que produce los mejores beneficios sociales
y econdmicos sin comprometer la base del recurso para las fuluras generaciones. La alta
dependencia de la acuicultura con base en la captura (ABCa) en los recursos silvestres y sus
implicaciones para las poblaciones silvestres ha sido mayormente reconocida en la Gltima
década. Estas orientaciones tratan los impactos actuales y potenciales de la colecta de
semilla silvestre de especies objetivo y no objetivo (pesca incidental) (incluyendo especies
amenazadas), en la biodiversidad, y en el ambiente y ecosistema marino. Las orientaciones
también consideran las practicas de cosecha y post coleccion, crecimiento, alimentacion y
reproduccion, lactores sociales y econdmicos, y consideraciones de gobernanza. También
identifican los principios y orientaciones de ABCa para buenas préacticas, y proveen muchos

estudio caso ilusiralivos de un diverso rango de especies y pesquerias.
3

FAD TECHMNICAL GUIDELINES FOR RESPONSIBLE FISHERIES
5 suppl. 6: Use of wild fishery resources for capture-based aquaculture
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EL ROL PROTAGONICO DE LAS PROTEINAS VEGETALES.

Debido a la escasez cada vez mis evidente de la harina y el
aceite de pescado a nivel mundial, los productores de ali-
meintos para salimones han tenido que MMCOTPorar NUevos
ingredientes en la férmula, que logren reemplazar y entre-
gar la mayor parte de los nutrientes que historicamente han
aportado estas materias primas de origen marino.

15

MARINE HARVEST ALISTA SU ENTRADA AL MERCADO DE
ALIMENTOS.

Como una forma de abaratar los costos frente al ftem ali-
mentacion, es que Marine Harvest decidia construir su propia
planta de alimento para peces en la localidad de Bjugn, No-
rucga, la que cubrird el 60% de las necesidades de alimen-
tacion de los salmones que cultiva la compania en ese pais.

18

"PODEMOS AYUDAR A EQUILIBRAR EL DESBALANCE ENTRE OMEGA
6 Y OMEGA 3".

La inclusion cada vez mas alta de ingredientes vegetales en
el alimento para peces ha conllevado a una mayor presencia
de Omega 6 que Omega 3 en la dieta, lo que implica riesgos
inflamatorios. Segiin el Dr. Tocher, esta situacion se puede
prevenir a traveés de la nutricion clinica.

ENTENDER AL MERCADO... AHI ESTA LA CLAVE.

En la presente entrega de nuestra seccion “Postales del Mer-
cado”, el Agregado Comercial de PraChile en Sao Paulo,
Osear Paez, realiza una revision de las acciones que han rea-
lizado en ese pais durante los ultimos anos, donde se incluye
la campana “Salmén de Chile”.
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INDICADORES PRODUCTIVOS.
Los principales indicadores praductivos de la industria salmo-
nicultora nacional: disponibilidad de ovas, siembra de smolts,
resultados de cosechas, mortalidad acumulada, conversion de
alimenta y productividad.

Editorial: Purificacidn de alimento para salmén
Columna: k.\eve baja en la produccién de alimento

Resefia local

El rol protagénico de las proteinas vegetales

Marine Harvest alista su entrada al mercado de alimentos
Douglas Tocher: "Podemos ayudar a equilibrar

el desbalance entre Omega 6 y Omega 3"

Postales del mercado
Entender al mercado... Ahi estd la clave

Aprendiendo Acuicultura
La Caligidosis, una parasitosis gue complica a la
salmonicultura chilena

Noticias desde salmonxpert.cl
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Alimento para peces proveniente de recursos naturales:
Gas natural, arboles y luz solar

Efectos positivos del uso del probiético Pediococcus
acidilactici en alevines de trucha arcoiris.

Nutricién Clinica en Salmones

La nutricién, una alternativa para mitigar el impacto del
estrés por temperatura y oxigeno en el desempefio de
los peces de cultivo

Beta-glucanos purificados como herramienta preventiva
en la acuicultura moderna

Impacto de los ingredientes vegetales sobre

el tracto digestivo

Indicadores productivos
Resultados Industria a Febrero 2014
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EDITORIAL
815  Keystone XL
Marcio McNutt

NEWS OF THE WEEK
822 A roundup of the week's top stories

NEWS & ANALYSIS

826  New Neutrino May Have Heated
Baby Universe

827  FDA Cansiders Trials of ‘Three-
Parent Embryos’

829  DNA Sequencers Still Waiting for
the Nanopore Revelution

8330  Antarctic Scientists Continue to Reel
Froem Shutdown

831  Atlantic Current Can Shut Down for
Centuries, Disrupting Climate
== Science Express Report by

E. V. Goladsen et al,

223  Rival Detectors Prepare to Take
Snapshots of Distant Worlds

NEWS FOCUS

234  Eavesdropping on Ecosystems
= Science Podcast

LETTERS
838  Taking a Bite Out of Biodiversity
B. Maghovina and K. J. Feeley

#38  Curtailing Chimpanzee Exploitation
C A Litchfield

839 A Defense of Eastern European Science

A. Rotter and C. Gostintar
839  CORRECTIONS AND CLARIFICATIONS

BOOKS ET AL.
840  Oxygen
D. £ Canfield, reviewed by W. W, Fischer

841  On the Frontier of Science
L. Ceccarelli, reviewed by C. L Newell

POLICY FORUM

842  Averting Lemur Extinctions amid
Madagascar's Political Crisis
C Schwitzer el al

PERSPECTIVES

844  From Past to Future Warming
G, Hegerl and P, Sttt

845  Fibers Do the Twist
J. Yuan and P. Poulin
== Report p. 868

&46  Charting the Islands of Memory
H. T. Blair

== Reports pp. 891 and 896

248 Reach Qut and Touch Someone
£ Rerth
== Research Article p, 852

#49  Unraveling a Flavivirus Enigma
P-Y. Shi

> Report p. 881

850  Remote Control by Steric Effects
M. Tobisy and N. Chatoni

== Research Article p, 853

CONTENTS continued ==

page 841

ON THE WEB THIS WEEK

>> Science Podcast

This week's show features a segment on the

science of seundscapes and a raundup of

shorts from our daily news site.

>> Find More Online

Check out the latest in a series of Perspectives

on Challenges in Climate Science at
www.sciencemag.org/extra/climate.

COVER

Composite image from a molecular animation of how endocytic
clathrin-coated vesicles ~100 nanometers in diameter form,
Clathrin is the principal melecular scaffold for many cellular
membrane trafficking processes. The Gordon Research Conference
on Lysosomes and Endocytosis will be held 15 to 20 June 2014
in Andover, New Hampshire. See page 902 for the conference
schedule and preliminary programs.

Image: Janet lwasa (University of Utah) and Tom Kirchhausen
(Harvard Medical School)
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RESEARCH ARTICLES 875  The Robustness and Evolvability of
852  Cytoneme-Mediated Contact-Dependent Transcription Factor Binding Sites
Transport of the Drosophila f: L Pﬂ"_"“';_a"df Faﬁ;l:ﬂ o el
g 2 ; ranscription factor binding sites form
Ee,::}?:tnat?plegnc Signaling Protein connected networks.
Transfer of signaling proteins along long 87 Structural Insights into Ubiquinone
filopodia is required for proper development Biosynthesis in Membranes
in the fruit fly. W. Cheng and W, Li
Research Article Summary; for full text: An integral membrane enzyme active site
http:/rdx.doi,org/10.1126/5cience. 1244624 opens laterally to the lipid bitayer to facilitate
=5 Perspective p. 848 catalysis inside the membrane,
853 Rhodium-Catalyzed Intermolecular 881  Flavivirus NS1 Structures Reveal Surfaces
ik ahe C-H Silylation of Arenes with High for Associations with Membranes and the
Steric Regiocontrol Immune System
C. Cheng and J. £, Hartwig D.L Akeyetal. ; } ,
A catalyst that adds silyl groups to specific The structure of a viral protein provides a basis
sites on aryl rings could streamline synthesis for understanding its function and could quide
of pharmaceutical intermediates. HaLtIe dcuglopmnm.
== Perspective p. 850 == Perspective p. 849
857  Dendritic Inhibition in the Hippocampus &85  Growth F?d_””‘ Engineered for
Supports Fear Learning super-Affinity to the Extracellular
M. Lovett-Barron et al. Matrix Enhance Tissue Healing
Cholinergic activation of somatostatin-positive M. M. Martino et al.. .
hippacampal CAL interneurons promotes A strategy o engineer lissues uses
fear-contaxt associations. substantially lower growth factor levels
without compromising tissue viability.
REPORTS 888  Action Monitering and Medial Frontal
B64  Discovery of a Three-Dimensional Cortex: Leading Role of Supplementary
Topological Dirac Semimetal, Na,Bi Motor Area
Z K. Liw et al. . Bomini et al.
Angle-resolved pholoemission spectroscopy Detection of a core brain region for
is used to detect bulk Dirac cones in a three- performance monitoring and error detection
dimensional analog of graphene. in humans is shown.
848 Artificial Muscles from Fishing Line 891 | Grid-Layout and Theta-Modulation of
and Sewing Thread Layer 2 Pyramidal Neurons in Medial
C. S Haines ot al Entorhinal Cortex
page 864 Polymer fibers can be transformed into 5. Ray et al.
highly efficient antificial muscles through Looking at the entarhinal cortex in tangential
the application of extreme twist. sections reveals calbindin-immunopositive
> Perspective p. 845 neurans arranged in a hexagonal grid.
873 “Nonswellable” Hydrogel Without 896 | Island Cells Control Temporal Association

Mechanical Hysteresis

H. Kamata et al,

Addition of a thermoresponsive component to
a hydrogel counters its tendency to swell and
improves its mechanical properties.

SCIENCE (155N 0026-8075) b puldished weekly on Friday, except the last week in December, by the American Aicociation for the Advancement of Science,

Memory

I. Kitamura et al.

A distinct set of excitatory neurons in the
entorhinal cortex projects directly to specific
interneurons in the hippocampus.

== Perspective p. 844
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717  India Poised to Join Hunt for
Gravitational Waves

718 New NSF Report Shows Where
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719 Science Behind Plan to Ease Wolf
Protection Is Flawed, Panel Says

720 After More Than 50 Years, a Dispute
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725  Strength in Numbers?
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729 Global Warming and Winter Weather
M Wanﬂ{g etal.
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E. Shneiderman

Innovation Goes Global
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SCLENCE
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5. 5. Richardson, reviewed by A. M'charek

732 Nature’s Trust
M. C. Wood, reviewed by R. Steinzor
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733 Methane Leaks from North American
Natural Gas Systems
A, R. Brandt et al.

PERSPECTIVES
736 Self-Organizing Somites
5. Kondo

== Report p, 791

737 A Drier Future?
& Sherwood and Q. Fu
739  Capturing Surface Pracesses
C. Nickiin
>> Report p. 758
740 Graphene Oxide Membranes for lonic
and Molecular Sieving
B. Mi
> Report p. /52
742  Robots Acting Locally and
Building Globally
. Karb
> Report p. 754, Science Podcost
743 Protein Folding, Interrupted
K. A. Sharp
=2 Report p. 795
744  Genetic Resolutions of
Brain Convolutions
B. G. Rash and F. Rakic
== Report p. 764

CONTENTS continued >>

ON THE WEB THIS WEEK

>> Science Podcast

Listen to stories on termite-inspired robots,
cells with many, many genomes, and a
roundup of stories from our daily news site,

>> Find More Online

Check out the latest in a series of Perspectives
on Challenges in Climate Science at
www.sciencemag.org/extra/climate.

COVER

A multirobot construction system inspired by mound-building
termites. Independent climbing robots with onboard sensors
automatically build user-specified structures out of specialized
brick-sized building material. The robots are limited to local
sensing and coordinate their activity indirectly by manipulating
their shared environment and reacting to what they encounter.
See pages 742 and 754, as well as supplementary movies online
at www.sciencemag.org/content/343/6172/754/suppl/DCIL.

Photo: Eliza Grinnell, Harvard School of Engincering

and Applied Sciences
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RESEARCH ARTICLES

ToddLler: An Embryonic Signal That Promotes
Cell Movement via Apelin Receptors

A, Pauli et al.

A conserved signal is identified that activates
G protein=coupled receptors te promote
zebrafish gastrulation.

FResearch Article Summary; for full text:
hitp://dy.doi.org/10,1126/science. 12486 36

A Genetic Atlas of Human Admixture History
G. Hellenthal et al.

Evidence of human migrations over the past
4000 years is identified in existing genomes.

REPORTS

Precise and Ultrafast Molecular Sieving
Through Graphene Oxide Membranes

R. K. Joshi et al,

Graphene oxide membranes allow only very
small hydrated molecules and ions Lo pass
with an accelerated Lrapsport rate,

=% Perspective p. 740

Designing Collective Behavior in a
Termite-Inspired Robot Construction Team
. Werfel et al.

Robots programmed with simple construction
rutes can work independently but collectively
to build a complex structure,

== Perspective p. 742; Science Podeast

High-Energy Surface X-ray Diffraction for
Fast Surface Structure Determination

1. Gustafson et al,

High-energy x-rays incident at grazing angles
allow for rapid collection of surface
diffraction beams.

== Perspective p. 739

The New Madrid Seismic Zone:

Not Dead Yet

M. T Page and §. E. Hough

Statistical modeling of aftershock occurrences
shows that the central United States is still
active, despite low active deformation rates.

Evolutionarily Dynamic Alternative Splicing
of GPR56 Regulates Regional Cerebral
Cortical Patterning

8. Bae et al.

Development of surface folds of the human
brain is controlled in sections.

== Perspective p. 744

Origin and Spread of de Novo Genes in
Drosaphila melanagaster Populations

L. Zhaa et al.

Novel genes derived from ancestral
noncotding sequences are polymorphic among
fruit fly strains,
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Crude Oil Impairs Cardiac
Excitation-Contraction Coupling in Fish

F. Brette et al,

Crude ail from the Daepwater Horizon spill is
cardiotoxic to tuna species that spawn in the
Gulf of Mexico,

Massively Parallel Single-Cell RNA-Seq for
Marker-Free Decomposition of Tissues into
Cell Types

D. A Jaftin et al.

Sequencing of RNA from thousands of
individual immune cells allows unbiased
identification of cellular subtypes,

Leaf Shape Evolution Through Duplication,
Regulatory Diversification, and Loss of a
Homeobox Gene

D. Viad et al.

The avalutionary trajectory leading to crucifer
leaf shape in Cardamine hirsuta plants is
elucidated.

A Viral RNA Structural Element Alters Host
Recognition of Nonself RNA

1 L. Hyde et al.

Alphaviruses use secondary structoral
elements in their genomic RNA to aveid host
detection.

A Common Cellular Basis for Muscle
Regeneration in Arthropods and Vertebrates
N. Konstantinides and M. Averof

Crustacean limb regeneration relies on
committed progenitor cells including
satellite-like muscle precursors.

Somites Without a Clock

A 5. Digs et al.

The formation of hody segments in vertehrate
embryos involves local cell interactions
independent of cyclic gene expression.

> Perspective p, 736

An Antifreeze Protein Folds with an
Interior Network of More Than 400
Semi-Clathrate Waters

T Sun et al.

The crystal structure of an antifreeze protein
shows a polypentagonal network of water in
the protein core.

>> Perspective p. 743
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EDITORIAL BOOKS ET AL.

1177 Time for New Schizophrenia Rx 1201 Girls Coming to Tech!
Steven E. Hyman A 5. Bix, reviewed by M. Klawe
> News story p. 1190 1202 Celestial Sleuth
D. W. Olson, reviewed by E. L. Altschuler
NEWS OF THE WEEK
1182  Aroundup of the week's top stories POLICY FORUM

1203 The Parable of Google Flu:

NEWS & ANALYSIS Traps in Big Data Analysis

1185 Ukraine's Science Reformers 0. Lazer et al.
Seize the Moment == Science Podeast
1186 The Future Is Flat in White House's
2015 Spending Request PERSPECTIVES
Budget Lows, Highs, and Dreams 1206 Simplicity amid Complexity
1188 Cancer Genes Help HIV Persist, 1. Held
Complicating Cure Efforts 1207 Internal mRNA Methylation
: 1189 How Earth Can Cool Without Finally Finds Functions
§ Plunging Into a Deep Freeze T. W. Nitsen
A\ i : == Science Fxpress Report by K. Maher 1208 Stirring the Simmering
pages 1177 & 1190 and C. B Chamberlain "“Designer Baby"” Pot
T H. Murray
NEWS FOCUS 1210 Where Do Batteries End
1190 Talking Back to Madness and Supercapacitors Begin?
>> Editorial p. 1177 P. Simon et al.
1194  Water's Tough Skin 1212 Getting Rid of a Persistent
>z Video Troublemaker to Cure Hepatitis
A. Shlomai and C. M. Rice
LETTERS == Research Article p. 1221
1199 Conserving Carnivores: 1213 Society, Where None Intrudes
Mare than Numbers H. C. 1. Godfray
KA. Alexander and C. E. Sanderson == Report p. 1240

Conserving Carnivores:
Politics in Play
G. Chapron and J. V. Ldpez-Bao

Obscuring Gender Bias with “Choice”

page 1206 A. L. Conner et al, f:

Response ON THE WEB THIS WEEK

8. L. Benderl,
¥ >> Science Podcast

On this week's show: avoiding big data traps
and a roundup of shorts from our daily news site.

=>> Find More Online

Check out Science Express, the weekly
podcast, videos, daily news, our research
journals, and Science Careers at
www.sclencemag.org.

\
COVER DEPARTMENTS
Surface tension supports a water strider. At small scales, the 1175 This Week in Science
influence of surface tension can exceed that of gravity, affecting 1178 Editors’ Choice
everything from how small animals urinate to how water ferns 1180 Seience Staff
stay buoyant and how pathogens spread from a sneeze or cough. 1270 New Products
Science explores the small world of surface tension in a News 1271 Science Careers

Focus on page 1194.
Photo: © Hideta Nagai‘National Geegraphic Society/Corbis
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1215

1216

1221

Structures of Cas9 Endonucleases Reveal
RNA-Mediated Confarmational Activation
M. Jinek et al.

Binding of a guide RNA triggers structural
changes in a set of DNA-cleaving enzymes.
Research Article Summary; for full text:
hitp:ddy. dol.org/10.1126/5cience. 1247997

Ligand-Controlled Clsp®)-H Arylation

and Olefination in Synthesis of Unnatural
Chiral o-Amino Acids

] Heetal.

Two different ligands can be used in
succession to tune the reactivity of a
palladium catalyst.

Specific and Nonhepatotoxic Degradation
of Nuclear Hepatitis B Virus cccDNA

I Lucifora et al.

Cytokine induction renders viral DNA
vulnerable and eliminates infection.

== Perspective p. 1212

REPORTS

1228

1232

)

i

1237

1240

Free-Standing Single-Atom-Thick Iron
Membranes Suspended in Graphene Pores
J. Zhao et al.

The paies in a graphene membrane stabilize the
formation of two-dimensional fron sheets.

Main-Group Compounds Selectively
Oxidize Mixtures of Methane, Ethane,
and Propane to Alcohol Esters

B. G. Hashiguchi et al.

Lead and thallium salts are surprisingly
selective and efficient oxidants of the
constituents of natural gas.

Changes in Seismic Anisotropy Shed Light on
the Nature of the Gutenberg Discontinuity

C. Beghein et al.

The Gutenberg discontinuity is distinct from

the lithosphere-asthenosphere boundary.

Lethal Interactions Between Parasites
and Prey Increase Niche Diversity in a
Tropical Community

M. A. Condon et al.

Incorrect fly-host choice in parasitoid wasps
creates multidimensional niches, generating
high levels of hidden diversity,

== Perspective p. 1213

1244

1249

1253

1256

1260

1264

Structure of Human RNase L Reveals

the Basis for Regulated RNA Decay in

the IFN Response

¥. Han et al.

The crystal structure of an interferon-induced
ribonuclease shows how it selects and shreds
its RNA targets.

Selective Methylation of Histone H3 Variant
H3.1 Regulates Heterochromatin Replication
Y. Jacab et al.

The specificity of a histone methyltransferase
for a histone variant maintains heterochromatin
through cell division.

Vertebrate Limb Bud Formation Is Initiated
by Localized Epithelial-to-Mesenchymal
Transition

1. Gros and C. J. Tabin

Cell state change, rather than differential
proliferation, initiates limb formation

during development.

The stum Gene Is Essential for Mechanical
Sensing in Proprioceptive Neurons

B, 5. Desai et al.

The stumble gene in flies is required in
neurons that sense joint angles.

Complement Is Activated by 1gG Hexamers
Assembled at the Cell Surface

C. /. Diebolder et al.

Hexameric platforms of antibodies on the cell
surface trigger the complement cascade,

DIk1 Promotes a Fast Motor Neuran
Biophysical Signature Required for Peak
Force Execution

D. Miifler et al.

The fast versus clow profile of motor neurons is
contralled by expression of a membrane protein.

pages 1212 & 1221

page 1237
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229 Reproducibility
Marcia McNutt

NEWS OF THE WEEK
234 Aroundup of the week's top stories

NEWS & ANALYSIS

236  Guinea Worm Eradication at Risk
in South Sudanese War

237 Final 2014 Budget Helps
Science Agencies Rebound

236 Ammonia Pollution From Farming
May Exact Hefty Health Costs

239 Parasilic Puppeteers Begin
to Yield Their Secrets

240 Star-Crossing Planets Literally
Strut Their Stuff

NEWS FOCUS

241 Gut Instinct
> Science Podcast; Slideshow

244  The Second Act

LETTERS
248  Biodiversity: Broaden the Search
A Hochkirch

Biodiversity: Ecuador Deters
Protection Efforts

BOOKS ET AL.

250  Does Science Need a Global Language?
5. L. Montgomery, reviewed by Y. Peled

251  Authors’ Words

POLICY FORUM

252  Straining Emergency Rooms by
Expanding Health Insurance

R. Fismean

PERSPECTIVES

254 Smells Like Queen Since the Cretaceous
M. Chapuisat

== Report p. 287

255 Probing the Electron
K. R. Brown
== Rl’pplf p 269
256  How Thalidomide Works Against Cancer
A. K. Stewart
== Reparts pp. 301 and 305
258 A Clear Path for Polymer Crystallization
N. 5. Goroff
== Report p. 272
259  Many Paths to the Origin of Life
J. Gollihar et al.

260  Ribose—An Internal Threat to DNA
K. W Coldecon

262  Retrospective: Frederick Sanger
(1918-2013)

K. Vega\ilia §. Breaner i
4
Targeting Deforestation PSS Kk,
8. Dius CONTENTS continued >»
Urban Forests on the Front Line
C A Nock et al
Response 4
I. L. Boyd et al. ON THE WEB THIS WEEK
>> Science Podcast
Listen to stories on what we can learn from
the gut bacteria of modern hunter-gatherers,
testing the weathering speed limit, and more.
>> Find More Online
Check out Science Express, our podcast,
videas, daily news, our research journals, and
Science Careers at www.sciencemag.org.
Science » '
COVER DEPARTMENTS
Artist's conception of the charge distribution associated with 228 This Week in Science
P virtual parnclesh surrounding an e_rlectror_:. Spin precession 230 Editors’ Choice
measurements in molecular thorium oxide show that any 232 Science Staff
deviation from perfect roundness (as depicted here, greatly 231 New Products
exaggerated) must be smaller than one part in a quadrillion. 235 Scigrce Carears

This finding strongly constrains proposed extensions to the
Standard Model of particle physics. See pages 255 and 269.

Image: Gary Pikovsky
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RESEARCH ARTICLE

263

Medicaid Increases Emergency-Department
Use: Evidence from Oregon's Health
Insurance Experiment

5. L. Taubman et al.

Expanding health coverage of low-income
adults can result in increased usage of
hospital emergency departments.

REPORTS

269

272

277

281

284

287

Order of Magnitude Smaller Limit on the
Electric Dipole Moment of the Electron
The ACME Collaboration et al.

Spin precession measurements in the polar
molecule thorium monoxide indicate a nearly
spherical charge distribution of an electron.
> Parspective p. 255

Single-Crystal Linear Polymers Through
Visible Light-Triggered Topochemical
Quantitative Polymerization

L. Dou et al.

Conjugated dye molecules can be polymerized
through a tepochemical reaction te produce
exceptionally long, ordered chains.

> Perspective p, 258

Nonenzymatic Sugar Production from
Biomass Using Biomass-Derived
yValerolactone

1. 5. Luterbacher et al.

A solvent sourced from hinmass may offer
a cost-effective means of breaking down
cellulose for bicfuels production.

Mcimiqﬁcale Variability and Control of
II-V Nanowire Growth Kinetics

Y.-C. Chow et al,

Fluctuations and defects in 11V nanowire
growth can be avoided by growing at a low
Wil ratio.

Temporal Constraints on
Hydrate-Controlled Methane Seepage

off Svalbard

C. Berndt et al.

Seasonal gas hydrate destabilization has been
releasing methane from marine sediments
near Svalbard for at least 3000 years.

Conserved Class of Queen Pheromones
Stops Social Insect Workers from
Reproducing

A. Van Oystaeyen et al.

Social insect queens use an ancient,
evolutionarily conserved class of pheromones
to prevent worker reproduction.

== Perspective p. 254
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CONTENTS I

290  Identification of a Plant Receptor for
Extracellular ATP

. Choi et al.

An Arabidopsis lectin receptor kinase, DORN1,
is the plant receptor for extracellular

adenosine triphosphate.

Btk29A Promotes Wnt4 Signaling in the
Niche to Terminate Germ Cell Proliferation
in Drosaphila

N. Homada-Kawaguchi et al.

Phospherylation of fi-catenin in somatic niche
cells of the fly ovary stops germ cell division
and prevents tumorigenesis.

Changes in rRNA Transcription Influence
Proliferation and Cell Fate Within a Stem
Cell Lineage

(2 Zhang et al.

The RNA polymerase | regulatory complex
promotes dynamic regulation of ribosomal
RMA synthesis within the Drosophila germline.

Lenalidomide Causes Selective
Degradation of IKZF1 and IKZF3
in Multiple Myeloma Cells

J. Krinke et al.

The Myeloma Drug Lenalidomide Promotes
the Cereblon-Dependent Destruction of
Ikaros Proteins

G Luetal

A drug with potent activity in multiple
myeloma patients acts by inducing degradatinn
of two specific transcription factors.

== Perspective p. 256

Direct in Vivo RNAi Screen Unveils Myosin
Ila as a Tumor Suppressor of Squamous
Cell Carcinomas

D. Schramek et al.

Myh9 requlates p53 activation and is reduced
in certain carcinomas associated with poor
survival.

Vaccine Activation of the Nutrient Sensor
GCN2 in Dendritic Cells Enhances Antigen
Presentation

R. Ravindran et al.

The success of the yellow fever vaccine is
linked to the amino acid starvation pathway,
which promotes adaptive immunity.

294

298

pages 258 & 272
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Leszek Borysiewicz and Nicola Buckley

NEWS OF THE WEEK
954 A roundup of the week's top stories

NEWS & ANALYSIS

956  Science Misused to Justify Ugandan
Antigay Law

757  New Review Slams Fusion
Project’s Management

958  Twitter Offers Entire Data Pool,
but Some Wary of Diving In

959  E.U. Privacy Protection Bill Would Hamper

Research, Scientists Warn

960 New Look at Ancient Mineral Could Scrap
a Test for Early Oxygen

NEWS FOCUS

961 Welcome to Beringia
>= Perspective p. 979

964  Can Down Syndrome Be Treated?
= Science Podcast

LETTERS

968 | Raw Data:

Access to Inaccuracy

A C | W Janssens

Raw Data:: |

Research and Health Care Goals Differ
W, J. Dondorp et al.

Respanse

I E. Lunshof et al

969  CORRECTIONS AND CLARIFICATIONS
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Ant Chemical Warfare
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COVER
A portrait of a tawny crazy ant worker (Nylanderia fulva). Tawny
crazy ants, native to central South America, are invading the
southeastern United States and, in some places, displacing the
current dominant South American ant invader, red imported fire
ants (Selenopsis invicta). A notable ability to detoxify the venom
of imparted fire ants apparently underlies the success of tawny
crazy ants. See pages 974 and 1014.

Photo: ©Alex Wild/alexanderwild.com

BOOKS ET AL.
970  The New Science of Cities
M. Batty, reviewed by M. Szell

971 Pests in the City
0. D. giehler, reviewed by F. R. Davis

POLICY FORUM

972 A Better Route to Tech Standards
). Lerner and J. Tirole

PERSPECTIVES

974 Meet the New Boss,
Same as the Old Boss
M. Kaspari and M. D. Weiser
== Report p. 1014
975 The Surface Mobility of Glasses
F Chen et al.
== Report p. 994
976  The Tropical Pacific Ocean—
Back in the Driver's Seat?
A. Clement and P DiNezio
978  The Neural Code That Makes Us Human
¥, Grodzinsky and f, Nelken
== Report p. 1004
979  Out of Beringia?
1. E Hoffecker et al.
== News story p, 961
981  How Shape Affects Microtubule and
Nanoparticle Assembly
M. J. Stevens
982  Signaling Shifts in Allergy Responses
M. Daéran
== Report p. 1021

REVIEW
985  Solar Synthesis: Prospects in Visible
Light Photocatalysis
D. M. Schultz and T. P Yaon
Review Sumnary: for full text:
Irttpeddn. dot.org/10. 1128/ 5cfence. 12391 76

CONTENTS continued »>

pages 961 & 979

ON THE WEB THIS WEEK

>> Science Podcast

This week's show features a segment on recent
research into treatments for Down syndrome and
a roundup of shorts from our daily news site,

>> Find More Online

Check out the latest in a series of Perspectives
on Challenges in Climate Science at
www.sciencemag.org/extra/climate.
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247  This Week in Science
950  Editors’ Choice

952  Science Staff

984  AAAS News & Notes
1029 New Products
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CONTENTS

RESEARCH ARTICLES

984  ESCRT Machinery Is Required for Plasma
Membrane Repair
A ). limenez et al.
ESCRT proteins repair small wounds in
the plasma membrane by shearing of(
damaged portions.
Research Article Summary; for full text:
http#fdx.dol.org/10.1126/5cience. 1247136

Lost in Transition: Start-Up of Glycolysis
Yields Subpopulations of Nongrowing Cells
J. H. van Heerden et al.

One source of nongenetic variation in

yeast can be traced to distinct steady-state
levels of glycolysis.

Research Article Summory; for full text:
hittpHdy.dol.org/10.1126/5cience. 1245114

287

REPORTS

988  Global Anisotropies in TeV Cosmic Rays
Related to the Sun's Local Galactic
Environment from IBEX
N. A. Schwadron et al.

Local interstellar conditions play a role in
ordering very-high-energy casmic rays in
the Sun's immediate environment.

Nanoporous BiVO, Photoanodes with Dual-
Layer Oxygen Evolution Catalysts

for Solar Water Splitting

I W. Kim and K.-5, Chai

A high-surface-area morpholegy of bismuth
vanadate enhances the proportion of
photagenerated holes that can oxidize waler,

A Direct Quantitative Measure of Surface
Mobility in a Glassy Polymer

Y. Chai et al.

A step geometry is used to probe the behavior
of a glassy polymer above and below its glass
transition temperature.

> Perspective p. 975

Rapid Thinning of Pine Island Glacier
in the Early Holocene

). 5 Johnson et al.

Pine lsland Glacier in Antarctica thinned
rapidly, as it is doing now, at least once
hefore in the past 8000 years.
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990

994
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Promoter-Bound Trinucleotide Repeat
mMRNA Drives Epigenetic Silencing in
Fragile X Syndrome

D. Colak et al.

An abnormal activation of gene silencing
underlies fragile X syndrome.

Phonetic Feature Encoding in Human
Superior Temporal Gyrus

N. Mesgarani et al.

The human auditory cortex encodes what speech
sounds like.

> Perspechive p. 378

Detection of a Recurrent DNAJB1-PRKACA
Chimeric Transcript in Fibrolamellar
Hepatocellular Carcinoma

J. N. Honeyman et al,

A rare form of liver cancer affecting young
adults expresses a chimeric kinase that may
contribute to pathogenesis,

Chemical Warfare Among Invaders:

A Detoxification Interaction Facilitates
an Ant Invasion

E. G. LeBrun et al.

After fire ants invade, they can be invaded
in turn by tawny crazy ants.

== Perspective p. 974

Resurrecting Surviving Neandertal Lineages
from Modern Human Genomes

B. Vernot and ). M. Akey

Ancestral Neandertal sequences within extant
humans reveal that positive and purifying
selection has occurred.

Molecular Editing of Cellular Responses by
the High-Affinity Receptor for IgE

R. Suzuki et al.

One receptor uses different signals to achieve
different outcomes.

== Perspective p. 982

Cell Surface ABP1-TMK Auxin-Sensing
Complex Activates ROP GTPase Signaling
T Xu et al.

An alternate signaling route for the plant
hormone auxin goes directly inside from
the cell surface.
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484 Sea Turtle Funding Dries Up
B Plotkin and |. Bernardo
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0. ] Hemel and L. L. Quellette

The Changing Role of Medieval Women
R. E. Blanten

486  CORRECTIONS AND CLARIFICATIONS
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A circulator for sound, The arrows represent acoustic signals
flowing through the device (diameter: 20 centimeters), which
circulates sound in a nonreciprocal fashion: Signals can flow from
left to top, from top to right, and from right to left, but not in the
opposite directions. This creates one-way communication channels
for sound, allowing listeners to hear but not be heard in return.
See pages 495 and 516.

Image: Erik Zumalt, Cockrell School of Engineering, The University of
Texas at Austin
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Cansciousness and the Brain
S. Dehaene, reviewed by C. Koch
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Chemical Warfare in the Battle of the Sexes
D E L. Promislow and M. Kaeberlein

== Reports pp. 536, 541, and 544

When Electrons Leave Holes in Organic
Solar Cells

J.-L. Bredas
== Report p. 512

Methane on the Rise—Again

E. G. Nisbet et al.

Selecting the Direction of Sound
Transmission

5 A. Cummer

== Report p. 516

Pathogen Specialization

G. Coaker

== Report p. 552

A Unified Process for Neurological Disease
A. B. Singleton

== Research Article p. 506

Delayed Gratification—Waiting
ta Terminate Stem Cell Identity
X. Zhang

== Research Article p. 505
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»> Science Podcast
Listen to stories on the quantum eryptography
arms race, salt-starved ecosystems, and more.

== Find More Online

Check out the latest in a series of Perspectives
on Challenges in Climate Science at
www.sciencemag.org/extra/climate.
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REVIEW

504

Development-Inspired Repragramming of
the Mammalian Central Nervous System
R Amamaoto and F. Arlotta

Review Summary; for full text:

ittp:ddy. dof org/10. 1126/ cience. 1239882

RESEARCH ARTICLES

505

506

Timing Mechanism Dependent on Cell
Division Is Invoked by Polycomb Eviction
in Plant Stem Cells

8. Sun et al.

A regulatory cireuit controlling plant flowering
genes leads the way to reconstruction of a
time-delay control system.

Research Article Sommoary; for foll text:
hitp:idx.dof oraf10, 11265cience, 1248559

== Perspective p. 498

Exome Sequencing Links Corticospinal
Motor Neuron Disease to Common
Neurodegenerative Disorders

G. Novaring et al.

Analysis of hereditary spastic paraplegia
genes fdentifies mutants invelved in human
neurodegenerative disease.

»>> Perspective p. 497

REPORTS

52

519

522

Ultrafast Long-Range Charge Separation
in Organic Semiconductor Photovoltaic
Diodes

5. Gélinas et al.

Ultrafdse spectroscopy shows electrons and
holes separating faster than simple diffusion
would imply in organic photovoltaics.

== Parspective p. 492

Sound Isolation and Giant Linear
Nonreciprocity in a Compact Acoustic
Circulator

R. Fleury et al.

Directional fluid flow is used to control and
‘|sr|l.11|' the I‘I!I:Il:ﬂgrlrillll of sound.

== Perspective p. 495

Unlocking the Potential of
Cation-Disordered Oxides for
Rechargeable Lithium Batteries

J. Lee el al.

Cation-disordered compounds achieve

high lithium {Li) storage capacity, with scope
for |Iif_j'I"r.':I|t'H_|5r dlf:lsil:.' Li h.-rll:g[!,r I-lvftrnrJ'M.

Low Core-Mantle Boundary Temperature
Inferred from the Solidus of Pyrolite

R. Momuira et al.

High-pressure experiments suggest that
Earth’s mantle melts at lower temperatures
than previously predicted,
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533

547

A Mechanosensory Pathway

to the Drosophila Circadian Clock

A, Simoni et al.

Flies use a mechanosensary organ to sense a
low-frequency vibration and reset the brain's
binlogical clock.

Marine Tubeworm Metamorphosis Induced
by Arrays of Bacterial Phage Tail-Like
Structures

N. ). Shikuma et al.

Benthic marine larval development

is triggered by a bacterially expressed
structure of phage origin.

Reversal of Female Infertility by Chik2
Ablation Reveals the Oocyte DNA Damage
Checkpoint Pathway

E. Bolcun-Filas et al.

Elucidation of a system that monitors DNA
damage in both meiotic and resting oocyles
in mice is shown.

Mating Induces Shrinking and Death in
Caenorhabditis Mothers

C. Shiand C. T. Murphy

sperm and seminal Huid cause Caenorhabditis
mathers to die shortly after they produce
offspring.

Males Shorten the Life Span of C. elegans
Hermaphrodites via Secreted Compounds
T. J. Moures et al.

Male nematodes produce a soluble signal
that shortens the life span of worms of the
opposite sex.

Drosophila Life Span and Physiology

Are Modulated by Sexual Perception and
Reward

C M. Gendron etal.
Female pheromones are bad for male flies.

=2 Perspective p. 491

Savanna Vegetation-Fire-Climate
Relationships Differ Among Continents

C. £ R. Lefimann et al

Evolution cannot be overlooked when aiming
to predict the potential global impacts on
savanna dynanvics in a warming world.

Effector Specialization in a Lineage of the
Irish Potato Famine Pathogen

5. Dong el al,

A potate pathogen has changed one of its
protease inhibitors that targets its new host
plant protease,

> Perspec tive [N 496
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579  Meeting Global Challenges
Phillip A. Sharp and Alan 1. Leshner
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582 A roundup of the week’s top stories

NEWS & ANALYSIS

586  Top Choice for French Post
Drops Out in Industry Flap

587  Heat Wave Forecasts Debut
in Scorching Australia

588  Southern Hemisphere Storms Pulsate
to a 25-Day Beat, New Papers Show
== Report p. 641

589 A Former Surgeon General Lends
His Support to E-Cigarettes

590  China Builds Mammoth Detector
to Probe Mysteries of Neutrino Mass

591  As Lionfish Invade, Divers Defend
Threatened Ecosystems
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Making Every Scienfist a Research Funder
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599 2013 International Science & Engineering
Visualization Challenge
For reléded online content, go to
htto:scim.ogivischollZo13
== Slideshow

Science

20
YiISUAL TION
CHALLENGE
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COVER

Water swirls in a vortex above two millimeter-sized coral polyps
(pink and purple) in “Invisible Coral Flows,” which won first place in
the photography category of the 2013 Science/NSF International
Science & Engineering Visualization Challenge. The vortex, driven by
the polyps® wafting cilia, helps the coral draw in nutrients. and sweep
away waste products. The winning entries are featured in a special
section starting on page 599 and at http://scim.agfvischall2013,

Photo: Vicente I. Fernandez, Orr H. Shapiro, Melissa 5. Garren,
Assaf Vardi, Roman Stocker/Massachusetts Institute of Technology

LETTERS

611 Airline Policies: Sickening Results?
B. Rothschild
China's Ivory Market:
The Elephant in the Room
5. Huang and Q. Weng

Maritime Biosecurity Adrift
P, E. Hulme

Science for Sale: Inflated
Collaboration Claims

M. Wang

Response
M. Hvistendahl

612  CORRECTIONS AND CLARIFICATIONS

BOOKS ET AL

613 Life Out of Sequence
H. Stevens, reviewed by M. Fartun

614 Medical llluminations
H. Wainer, reviewed by B. Shneiderman

POLICY FORUM

615  Scientific Diversity Interventions
C. A Moss-Racusin el al,

PERSPECTIVES

617  Limits of Soil Production?
A M. Heimsath
»> Report p. 637

618 Next Season’s Hurricanes
. A Vecchy and G. Wiltarim

620  Could Autism Be Treated Prenatally?
AW Zimmerman and 8. . Connors
== Report p. 675

621 Envisioning the Bioconversion
of Methane to Liquid Fuels
R. I. Conrado and R. Gonzalez

623  There Can Be Only One
1. 0. Kovach and R, S. Lamb
== Report p. 645

624  Cells Listen to Their Inner Voice
A J. Lee and L. You
== Research Article p. 628

626  Retrospective: Janet Rowley (1925-2013)
M. Greaves
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628

Secreting and Sensing the Same Molecule
Allows Cells to Achieve Versatile Social
Behaviors

H. Youk and W. A. Lim

The etiquette of yeast cells that secrete
signals that influence themselves and their
neighbors is explored.

Research Article Summary; for full text:
http:iidy. doforg/10.1126/ clence. 1242782

== Perspective p, 624
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629

631

634

641

645

Classification of Interacting Electronic
Topological Insulators in Three Dimensions
C. Wang et al.

Six symmetry-protected topological phases
that have no counterpart in noninteracting
systems are identified.

1D-1D Coulomb Drag Signature

of a Luttinger Liquid

0. Laroche et al.

An upturn in the temperature dependence
of the drag resistance of two closely-spaced

eonducting wires is observad,

Elastic Instability of a Crystal Growing

on a Curved Surface

G. Meng et al,

Constant-background Gaussian curvature
alters crystal grawth and favors the formation
of anisotropic, ribbon-like domains.

Rapid Soil Production and Weathering
in the Southern Alps, New Zealand

I.]. Larsep et al.

Fast weathering rates in the New Zealand
Alps point to a strong influence of tectonic
processes on global climate,

=>> Perspective p. 617

Periodic Variability in the Large-Scale
Southern Hemisphere Atmospheric
Circulation

0. W ]. Thompson and E. A. Barnes
Large=-scale atmospheric circulatian

in the Southern Hemisphere oscillates
on a time scale of roughly 20 to 30 days.

> News stary p. 588

A Promiscuous Intermediate Underlies

the Evolution of LEAFY DNA Binding
Specificity

C. Sayou et al.

Comparative and structural studies reveal how
an essential plant transcription factor evelved
different specificities.

== Perspective p. 623
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649 PCP and Septins Compartmentalize
Cortical Actomyosin to Direct Collective
Cell Movement

A. Shinda and |. 8. Wallingford

A mechanism is revealed for orchestrated call
movement during gastrulation in Xenopus.

Distribution of ESCRT Machinery at HIV
Assembly Sites Reveals Virus Scaffolding
of ESCRT Subunits

S B. Van Engelenburg ot al.

ESCRI-11l proteins scaffold within assembling
HIV particles to mediate viral membrane
abscission,

A Structurally Distinct Human
Mycoplasma Protein that Generically
Blocks Antigen-Antibody Union

R. K. Grover et al.

High-affinity binding of Protein M to a very
broad range of human antibodies may find
widespread immunochemical applications.

653

656

pages 623 & 445

Interchromosomal Communication
Coordinates Intrinsically Stochastic
Expression Between Alleles

R. ). Jehnston Jr. and C. Desplan

A stochastic, cell-autonomous decision to

661

express a particular transcription factor is
nevertheless coordinated.

Loose Coupling Between Ca® Channels
and Release Sensors at a Plastic
Hippocampal Synapse

N, P. Wylete and P. Jonas

The mossy fiber to the CA3 synapse operates
via loose calciom microdomains established
by local calcium huffering.

665

670  Lecal Impermeant Anions Establish the
Neuronal Chloride Concentration

1. Glykys et al.

Imaging of a fluorescent chloride indicator
reveals a role for impermeant anions in
setting intraneuronal chloride fevels,

Oxytocin-Mediated GABA Inhibition
During Delivery Attenuates Autism
Pathogenesis in Rodent Offspring

R. Tyzio et al.

Maternal administration of bumetanide
befare delivery reduces the autistic phenotype
in rodent models of autism,

== Perspective p. 620, Science Podcast
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