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Preface

In today’'s world, scientific discoveries, technological inventions and human social
advancement are inseparable. Scientific and technological influence has penetrated all as-
pects of social development, whereas sustainable development of human society requires
support and drive from science and technology. Therefore, it is of great importance to
disseminate the cutting edge development of science and technology to the public so as to
let them acquire a sound understanding. Meanwhile, as science gets increasingly global-
ized, it is also of critical importance to strengthen exchanges and collaborations between
and among scientific communities for the improvement of the quality of scientific re-
search,

The Chinese Academy of Sciences (CAS) and the American Association for the Ad-
vancement of Science (AAAS) are both institutions dedicated to advancing the quality of
science and promoting applications of scientific achievements to society. Given the com-
mon missions and respective strengths of our two institutions, we have agreed that it
would be greatly beneficial for CAS and AAAS to undertake joint activities. For our
first initiative, we determined to publish a selection of papers from Science translated in-
to Chinese.

This compilation focuses on offering valuable progresses and insights into innova-
tion of scientists in several fields of science from the last decade. We hope that young
Chinese investigators, postgraduate students and anyone else with a keen interest in sci-
ence will find the book an inspiration and stimulus for creative thinking.

Given the importance of this initiative, special care was invested in the development
of this publication. AAAS and CAS each established a high-level expert committee
chaired by the organizations’ top leaders. The AAAS expert committee recommended
Science’s distinguished Senior Editorial Board to nominate nearly 200 of the most influ-
ential Science papers of the past decade in a range of fields, including: cell and molecular
biology, biochemistry and medicine; chemistry and materials science; ecological, envi-
ronmental and planetary sciences; physics and engineering, and social and economic sci-
ences. From this wealth of groundbreaking research, the AAAS expert committee se-
lected 31 papers.

The CAS expert committee finalized the recommended list after fully considering
that it was sufficiently diverse and representative for the Chinese scientific community.

CAS invited scholars who have excellent academic achievements and good English
skills to translate the selected papers. Chinese members of the Joint Editing Committee
and other relevant experts undertook a final review and approval of the translated pa-
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pers. China Science Press is responsible for the editing, publication, and distribution of
this volume, which received final approval from the Chairs of the CAS and AAAS expert
committees before its official release,

We would like to thank all the authors and translators of the papers, and everyone
else who have contributed to this joint effort. Without their support, this landmark
joint venture between AAAS and CAS would not have been possible.

Lu Yongxiang Alan Leshner
President of CAS Chair of AAAS committee
Chair of CAS committee CEO and Executive Publisher of Science
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EIERMAR. EBRURIBEE (constables) HBZATHIETTER, AKIEB SN
. BFE. REULRYSEL (ood sharing) 4T AEREE — B EEMNASIERE R, Tt
ERlEEHSR¥NE, TRESRERAST WAL ST, SFENEERHE (scale)
EARRE—1N ik, XERARER, F—, LIeREBEEHEMIL (kin selection) i H B
W, BRMELIIE A FEIME M 2R R e i AH T 3 058 R B BT e B R BUBE A P i At = 55
T, EAVERMEAFE PR XIRIF (self-regarding preferences) MIHLTEHiik,
EREMFESEIARY, FEXRBAD, FEREMREAIMESL; R, A THEERN
AT H B MR 5 Eat (prosociality) WidE BFAZE TILMAT AR E—E, KFEHA
By FnEMEE TAERS, BIEAIEERZMIIAF (nonkin), IRGEEFCL
S5 THABEMEZ B LENESRAED, BALHEETEREEBERSHREZ A ERS
FHAMEE PR, SREERE-BNE, THALRAECRIELT:
OFEBAESIHELE; OENEERAEPRHAT,; OEFLEARANR (anony-
mous) FIEIET, REBANE=FRTEINER., XELREZCETREZHREN
S RAGIETI Y, XsERAREFEEN, FAARRAETNFERERE
KA LS RS LEENE. R, R —HRAMbE R ER IR,
XS JU PR EAE KR R AT . BRITAHRERERARROER RRAENTUK
JERHFIREESR A Tkt &2 NS, SEN, MITETENESIA ALK KN
(species) MIHFE. RATWBEIABIZS, FHT 87 15 MERHR RS hHITRHSE R
Werk, B R RER L AT R, TR, BURMFIC £ (e, BB
15 Mt A — A FrB MR . SRMMT REEWFR PRI, ROTAEF
HATHPRERT ELHL, MU, BB KA ZINEEH 2 R AT
IR Z B, RAEHIN EEMBAR S PR EENY.

B T HIWTE A E ST LA, HIE B BT SRMAT A 2B EAIE X R A
BRANEN., BRAER BB NEN, IR RAEN R LA &R
R A SRR AN, XERY, EEBRAEINFERFNSE
MR — R = R EER LS HRE . Bk, ERAETIERX ALK —
AT EBMBNER, BURTEREFERKZIMNTHAIY, WBRRTEME NS
YEPERLTE SHLE Z I EK 2R .

FEASCH, RITKBE—RINZHERAETNZHERORG LR (field experi-
ment), HTIGRBEFHEETHREEEZENTHEESER, HKERIEFEH
8, T, XEREBKRKLREEHABFFEFRIT, FbRRIREENA S CRIEN
% (canonical model) FEATHRMETY . RATHBRER S B =FETWREIWATH
My, EBAKAEF (human production) RZRES B ; BEXRRLE 1762 B F it
709, TR 15 MEAHERZERBE P RMEEA, BRTES—E
WP (HRERTHIFR h AT R 8, BREBREFEZMNEL EX A ST M
HEA TR 2, XAHRGEM—FILE [HELIXFFMBCA (Supporting
Online Material (SOM) Text)] M., RAEFER LEMNTERBRENIHEL. R
SRR RLEFTA B RBHAD, R T Fu—BUENETER, HlXEE RS
FTFHENMEREDL, AFF—SERBEATHREN “@THRK (excessive generos-
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XK A D M 2B K F TR R T3, WRE RS THY T KX THR
207y, HOR, B AEE (back translation) MJrss, RATETA R MIA
HR BB Y HIE S HRETHAT. =, BT, B IEERR I R SRk &
RIS UK 5F LR AR ELIR. FN, MLESEHYEREHBA, —2R3)
BT, I BFSEIHR T I8, DABRORETA Rk &1 A8 38 5 b A U7 X A T T LA TE 15
[ex] 225 2 /0 A 7 52 A DA AT

HATIGE A HER AN AR E R PHBULEAN. F 1RETESNERBERLY
B, 8. BRINE. SFEM, URSIEBHBERX, ENSEXERPErE
HE, BITORERRE (Emory) KEMFAUKEHRE (Missourd) K% HIE¥E4E
R A AT A . A AR A AT S RATHIRLE R B AR & A #FT LB
BT LM EERSA, RESAFARERNSERT S TETITRARN BirfEREE
BA TR, EERFEEEN (GiEEnBEasD, FFERMNRERRE, &
XSS T R REE RN LTS, FAHBS5HAT 25 FHT, ]
IR BERBIRAE ABPR 2T, ik, i TRIOIFEERBARE RBE D HZIF
HRaBERENER, RITERBMH RO TIEEE AR,

R1 EATERBEHKR

Brix bl Rik. =¥ EF:378: 5 240 & 2] B
Accra i E3 11 b5 il THEHE &R
Gusii W EHREW. KEXH B 8 IR BEBHE. THHs &F
Hadza W HBREW KEJRE-pRi EoiEid Wi
Isanga ff W HRBEE, BT Bl Rk, TH%H3) ERE
Maragoli W BRELE JIE K B9 °F-J5 BEBHE, IRFE EF
Samburu EW BRE RT B R R U AP
Emory #/E W HEAS A RAR. E 225 HHEER
Missouri bW EETHBRTSSH KER Tl SR B
Sanquianga MEN BT, RPFREE AR 7N #lr (B, B, 5 ER
Shuar MEN JERER. EEHE P BRAR HZ ERE
Tsimane HEN BHET., LEHH B HRM R Z-ghiE AU
Dolgan/Nganasan Wl RFHBHEIF. FHANE B -k RS Y5 5h FEE
Au KHEM BEATHFLAL, ERER PFRLENK -5 BB
Sursurunga KEW ERAEHILAE., FERE EHERE S Rz EE
Yasawa KM ¥R, FEES LA AT REBR RE5% L SESE

. UL OCRWER SRR E, B HERST 7%, i, BETAEEREBRMREIBKM (Glash-
and-burn) H9AEy . T B EAE RO AR SBOBORAETE . “RAE” RARGE AT SR (R W3 9 1 B 5 SRR AR
it T HEK .

ENER

AT RAET WM BB R T — RN EE— PP ELELFN
B, YEREEEETZ AR B ENERL T, WRRE TR R ZE LR L
RIER GHbi1BE L FTEENAAFHMWEEMS). B 1 8HE T RINEfEERE
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Witk SRR, X — AN BRI R E REHAT =, R A 0% % 50 %K H, H
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