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YA T AR 7ZHA N SEH

THE

RERHARILG & (AAAS) DR XTITH TH 5 Scienceld, BITIAH 1364231
2550, B Aiie L Th oW a5 B oOmN5EE ) —FLTWET, ki Th s
Science Signaling. Science Translational Medicine &&HIZ, TEELFHEI A a4
HIEELTET,

[ A 2V AGEC T - HAR A FE# 1132007 SEICAITI S, AREDBHEE9FT
T o Sllid Science IZHFE N 72 55 O HAR NI LBHFFED M A Science
AT DEHEHE 7 10 HHOFLE 134k (Breakthrough of the Year) 2015 4F
IR H. WEOPDIEY 7 HARFERTIHBL TWE 3, M7 REEHICIE. DNAGE
HitliTdH A CRISPRDSRIZNFL 720 CRISPRIZEEZOBEAEZFIAL, DNA AR
SHOM B ORI Z MR E TELL V) W RBAN T, FRHIFHOMES P HHE
BUE R AHEATHET, Fon B LOOBRET MRS, A
Woaz—  RIA AV AL LR OPFEDRERB LT L7,

2015 4EIE R IR A B - R E BRI RIS B EE, 2 Ao R4
ARG T ) — NV E R ZEH T ALV RELRFZEITIHLIZETL 2 A4
. FERIGEEEE LT 1987 40D ) — VIR B « R 2B Thh AAIMR ) HE KA~
DAY HE 2—Z L T E o FIARRIZEAEF LA 220 BSIE K E <+
Fa—tyy TRRZEE R— 2N R RO ZEI B A TBONE T,
A I 2—Tld, WEZBIM B2 E TH A NZIDWT, Science IH#kG L
EELROMRE, EFEHROET HIFSE RGBT TOISIIEL, Hiig
BANDAE— IR 2 THFEMWEL7,

AREEI RPN IR DI, END A — /8 —H A T2 ZNA A7 —VIZEAT S
. KROHERORHFRE )24 - AEOHFICDEHShTE T, HM%R
2N B2 DA TR B Science DFHEH 2L HAF D5 | EHEXBIL TV E
T o RiEZHARDORH A B O30 BRI CO 72720 5282 &L TBVE T,

WIS, RREDHIECH 720, TEACOH, THIW7272E T L7ZHARANBFZEHE O
BRI OIDBALIL EIFE9. LT ZRRHT eI L2 E - N4
MRA AL BRIIREH Z AL BT

20164E3 H
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2015 Breakthrough of the Year

DNAVIWiH iy b2

— BT 72 L7z CRISPR
Making the cut

John Travis

20074, HBHI—FNIEAEAS HALOMR A5 P
DIANABRE ) B E WO L 722 &A% iRE
D725720 MO THREINZDIE20124F, F20134EC
P75 — R AT A S, L CTHEE, BIEITK
ST BT 720 7/ AT CRISPR(Z) A% —)
i SRR 5T EY BRI ETE D, AW
FHTIT TR RO N LIJEREN, Science 2015
Break-through of the Year (25813172,

CRISPRIZZNFTIZ2 B, 20124E&£ 2013 41, Break-
through of the Year D774 FUAMNIHEIINIZAN, Wih
DD ) AREHAMN E DI LB HFTH o7z, L
L. SARIERICHAT RSP T B, FESL VRS
ERFHIETHMOBEDFET R /R, FFETRE
2DODHHNL, ERRLEIHEAC L LB L BERTES
FFEOBIZTRIA T JRRIRL7=28, BXU, #1DT
LIMEDNA Z AN IICHEE L7228 TH Do TNHIEHID
TAYRIA 2 fiipL TR SET ISR L2 wIho
R#RL, BHEABOE R D D8 720 L MNEDBISE (AN
BHREPIEEED?S AT L2 EEANEDOIRZ T HIE
THEEEINZ) I, S ARMESIZEBEYIvMNIBLw TR
FOBAET-H 2B DA B T 5 3 A 282D
Trolze ZOHIVIAEELZDE, CrORET JIT-
FIMMRIC T2 INA T, REEETZBIET L E,
FISR T 280, BB DH72ICBEREF O TE
TR CTH %o DT, HLHMIEAT BT =8
FEHIZE 5725, [TELd o/l &I, TRETEW
LEIDIEMHIZ572 ],

Tld, CRISPRIZMMEAMANE) DH? BFAHTTHEHY
ITRVI =RV T —BEMHIN L T A F—F 37

s
NIRRT AT " W e L e 8 W A Vi T il 3 T il 4o T

CRISPR?MDDNAREREICLY), SFSERBEFHEBAEME (SR
TBZENAIREIC o7
ILLUSTRATION: DAVIDE BONAZZI/@SALZMANART

B TALEN D, #INL7-DNA BLHIZ IERECSZE T 5o
FCICEAEDS, SSEFIHL, R HE LR
B E L CT\Wb. LA L. CRISPRIZE T . CZAM
PG MolzDT, Vo7 TN =RV T =¥ D%
FeB L7227 K (Y IWVRLA 27 4) D Dana Carroll ®
SREMEDLL, CRISPRIZ[EETI—T T4 7ORE
{b1%D75L2I, =2a—T—h—DRHi 5 Tld, £
REEE THLAY T+ —FRFEOSTT IV, )7+
V=7M) D Hank Greely 75, CRISPR % T 1 7+ —NI2fl
ZATWh, TH7+—Nid, L THRAOHBE TR
P, BGEDHE T, BEEADY, TLMEERSTFITAT
Bolzlzd, FAN LT DL ol [ DT BT
WP TH CRISPRZ4T9) S L I3 T fE75, | L 36D
DI, N—3=F KD George Church TH 5, Church
WFZE2E 13, CRISPR A3t Mo AL MK A2 #) 23 L 4R
T AL R DWTEE TH A,

FCI2, IFEFIRK Addgene 1. 950,000 FED 75 AIN
(NS BRIRDNA) 2 AL T b, TNHDTFTAIN
i&. CRISPR D22 D IEARN R B, J5E D DNA LS
% BN E A& RN B4 A FRNA & DNA Y%
F. T bbXsL7—EGEF X Casd LTI LI
7—¥) % a—F7 5% ATWAh. [ CRISPRIZPCR
DENHRDFET o WOBBEHAIHIIAS>TVEL T HO L)
2o [EN)THN =T KE (/N—=21L—) @ Jemnifer Doudna
13590 Doudnafiff 727 V—"71%, Emmanuelle Charpentier
(BUE= I AT T 2 7 &R M ETIE T, XV Y)Y
W=7 7L T, CRISPR S DNA FZ 1% 55 5L i Y
TELZEEWDTHIE L,

COILFETEIE. MWD G L 7oA VA GEETESE
WY RCDT WSROI NIz A= ADEAR
FI HMMET, WEORGIHRT VA VA ER T
P23, il DNA O30 7% AR N R EFN T b2 ez
WolF72072, ZOEH | clustered regularly interspaced
short palindromic repeats ]S CRISPR D% i DHI K T3
%o TANADW R AIEGA TN 7L THVLILA,
MR, ZNSDW A5, &L/ VADNA %
L7229 [HARRNAJZERL, X7V T —EIZX) TV A
BIETRUNE . SOANZZLH W SN EET I,
Doudna& Charpentier (&, D7) —7E3HIZ, CRISPR
%5 Y) O DNA M HEIISH T 52 EIZ R EHEAT,

FDH, IREZIIDHEN TV oTze TDOVEDH, 74
T EHAT O IE I E AL ) A7 D HBIRFSE[ CRISPR %
FIALZ BT RIAT ] TH Do 2003 FEI2A YTV -
ALy - AR OMECAYFH Austin Burt H3E 2 72
DF. Pt R0 B LSO EMEITHE A —T
X[ FIC 7 IDNA ZLAVMC, L WBEO#ET
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2WINT 528 THD, 295 5E, TOREE THITZ
FHEN TV EINL T A0 H0, B4 208125
LT D0 HAEIZ AT, KEDF —2ASCRISPR
ZFIIZFOHMISHL, O TFEE RESGHEZ 728
ZIND 7z,

KIEF— 213 [ mutagenic chain reaction (225828 AR
PEDEFH L) L VIR RIRZIF OB DT % VT,
IR THTTWAEYayYVar TR IRz, 97% 0
R THUTRILAE TR EERRHZENTEZ SHITHD
TN =TI TRIZTFRIA TZANLL, BFE=
OWOHEFIE, =77 K RORPEIRE HET 2
BT % EOEMIILDz BlEE, Burtbid, 5
VT m A B O A G728 T, F—of R %
L7z MRS 2B T2 W TERTZ 208
RS HIENTEDE, BN ED LS % R HE K
DI EDFEAREEI) AT DN T, BAE KA H
SHIoTWD, F72, BIZFFIA T2 ReF AL
BREDHKAEE LT 52D TELDOH, EHICMOE)
WA TEO IR, BIZIET A 295% 5 | Sk 239 K
R TEDLDH, IOV THHERAIE LTV 5,

MOWFEE T, ZOHMEZFHL TELHLHLhE T
QAR R AT IR 2 VNS NT W5, FiREL D
Y=k, BREOIA VAR RO 7y, WA
LEWICIN 2O/, e TH D, IVEFHLT AN
~b TULVF 7)) =D —Fw, EWBREHIHEL 7R
TIRELFHIB I H Bo VD TTEEIC ST, F1
DFEFEILZE T EIZ Y, WAL DNA DFRE
FIZCRISPRZFEAT T HIENTTES, TNE T, BB
T BH K DNAZ X Bl 255 8 Ch o720

F725 755, FHEESIE. DNA YK e HI XL 72 dead
(FYR) |8 Cas9 ZAEHL 4 52 & T, CRISPR DYJWIHME

it h DR

#IL LD DODEFIRER BEIIHEFR L 725 Y — V& 38
STz, CasOlZaFEA$ 41U, CRISPRIZZ:72H
WD H 5 IEfER %R TR b0 WD DHFSE
TN—T1E BlZIE SESFELHENE T2 7Y R Cas9 2
EAELIEIID, IZFETORETFDOFY - 7%
DERZ T HIER, ML NIV AR I T 2 R0
BEIZL7z0 ARAEERESN /= EERDO VLD TIL, CRISPR D
FeBRED— NTHHTa—N5E* (r o7y Y, <%
Fa—tv VM) DFeng Zhang DF N5 F —L705, AT
= HEBEOT S R T2 FHET 5720,
#20,000 O REHTC NEIE T 25— v e L, Mg R
WCBWTHEIEZFZOEDTOF LT,

CRISPR OEWE SIS, FEIIEFES71E0 0 TH
o BERIFZEE SIX, FER Mo IR U TRz~ —
AL LR § A72012, CRISPR 23 TIZFIH
L22& %, CRISPRIL, B DNEirE e MBS 5L
W, HIRL 2o T2 2 HIGSE 50 b Lk
Vo BT MTET L MOV ASAEL Y E Lk
IZREEL 5.2 B[RRI O WTELD AL IZBN DA
ARIE, HDLWGEF — 20, 77 - 7/ MIHAET A 623
Y—DLha 4 )VADNA % — T RICKREL Twb, F
720 BB Iv b Tl DLALSP B R Z D> TR RN
RO RA M Z ., e MERHI R 28T 561
X EMRIZBU B8R T-RE OB1EIC CRISPR YA 2
THrEVIiEmh L Ashiz,

PG DI, IROINIF-TD, TIUTERIFETIdLW 72
590 bLFHFEEDBIAFHIEZ S 5% 5, CRISPRAS
SRENTTFRT S, Lo bMNBEETWRET IVMIBW
T+ Charpentier i CRISPR DIF K% [ AUV % (mind-
blowing) 172 5720 20BN, RANELYIL, b
bna NI, B CRISPR OHIHFUIEA TV A,

Science™ .7 %A MNDF; [ 53 10 BHH O Breakthrough
of the Year 774 FYAMIHE L 720
AR VA= Y=

1. ZER 35%

2. CRISPR 20%

3. KA RER N DY 2R 15%

4. TKRF - T7F 7 10%

5. ([0 D EBROFBBNE/ 1o 6%

WEARICH | S ARED, Fid3M vy — oy el T4
N FHFDFFIHTEL 720 —F .\ Breakthrough 7-—2
bigkam L CHENSERIRL 720 VAR AL T, HEO
FhRE Science A8 7 DRGEHHE RS LTV 7z, 11
Ha £ 72 X HERE D FL AT/ AR AEHATIC B

T HANA2 DB S E A DT 2720, CRISPR
1ZH &2 =227 A New Horizons 24T
IR - BB LB R, 7HICATY T THRA
ICHGE SN 20 TH o722, 45 1 rkidE2fhrsh
Tz,

L#2>L. New Horizons DFFHEE A, twitter 2 IV TH
BHEHEY A — PRI T Al COWEREIZL B ER
EDDHI LI o720 BeHAERATHIBL 722 &, —#kwt
HHETIE, EERACRISPRZEIZ El>TWiz,
YARD TALTlE D FICE S TAREIIAELR RS
725720 Homo naledi (B SO 1X 55 7 01D,
x4y N (555 DNA BEAI 23 peg Sz o b
KIAER) 3 T2 o720 RAEDREIZ L7200
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NS RO RELR 14
A big year for small worlds
Eric Hand

SARIIIEER B D570, 2RO NASAIEEEICE ST
FANA (Bl allh) BELOPE I - T, NASA#HE
TR IRATCTREM 2SS 227 o720 20154 3 AIZid,
NASABRERE T — |5, IREWHOHFTHRADRE
THLHERE 7L ADFBPEIZ A7z, 201547 HIZ
1. NASA A% [ New Horizons |25, HA73—=~)LhD
HTIRKDO RO —DT, EEETHLEERIHIE
LGt 7z,

EERIHHINT, ZOREPHET 5, Atz
248 SEDOFEMILEATD 725 MBS R U X - T I
ERNEN T2 B LB HEAE RN SN 7235 O
FHeFtFB OB 72. RERETIEHW RGN WIE
BIUHEE Y ETI, EROBFORMIIHLHI)AZ
ROWHED S, AEBIVEHED /Ny — VS iEHS
720 TS HKINDIINZ, KtiDTI=7 ZADINLo
TRLDPLEERDIKDIFEZEHDENT DT EL, K
KD W% IS D% O ETREL TELEZ T
%0 22D HEIZIZTRV RSB Y. D2 S
IRERE L Tz [AKIR K 1L (cryovolcano) | Tdh -7z
T REPED B %o

HRE L AL REREXDO KL WIET, ek
NI STz ZDOETNIT AT 7D IHNTEL,
IR CE L2 Wil T\ b, HAHMERIL —
T —DOABHEL DI O ETIE, EBIOKELD
BOINESTEBY, KOEREDOINZ, 7 LA
FEPERE DO (outgassing) 1 24T > CWAZEATRIES
N7zo F=U2EoT, TOREYHEIITERICE>TH

BT BZTHEINTVWAIEDERSN, LA
AREE TR 2T B L - B E OB KK
#HTHD, BT KERIMEIBICB WAL
ZEDFHAEIMEN T 20154F 12 A, R=I3 iR ED
BB Id IRV BEE T TS, AL AR S
380km LA T D 725720

E3D/NREDEZ TBD, 2014MUCOEMHEN LA 4
IN—= NIV RKED 20190 T 77 =2 F T, New
Horizons X fiATH CTdh 5o New Horizons ix, ZDF
PTT—BOFEEHMATEAR T BT E R IIOR I R B
MBS F=3, B DL b 7zoTr VAR o4
LY ETH b,

BOILBROLREFRED EICKKDIL2DEZTNDZEERSD
ICULEEEEOREER

PHOTO: NASA/JOHNS HOPKINS UNIVERSITY APPLIED PHYSICS
LABORATORY/SOUTHWEST RESEARCH INSTITUTE

LA BT 1B
Reproducibility in psychology

John Bohannon

LARG DAL ST EEORAL LI DL R L, 20
BRI BUERNSR I S [ FH: 1 2080 e 9710w,
LU, [HEAIR] OWFFEE 7= B2, DHAAITRNERY
TEHMEOIREN AL T b,

DI BRE A 7d FETE BRI D55
WF7eb %<, 2011 4RI, AR R DRV Tk
BODEVHVBENEN L2 SNEZIT T DBIEEEDS
FHS DHS SO IEICREY L 72 mERFFEOH
BaRALELEDIC, WIRESNAIZEDE A NE T 572

DI - BFETNVEEANLI2OTH %,

2013 MR AANIFE RSN TR, Bl WINEZH
720 I3FOFEBEDI L 1014Ty ) I FVIFZEE L
RERFEO NIz UL LIEE, BUEE kL, iAo
100 £4 3\ BFZEE DY R A O L FRA SRR 27 2 D
WCHBEBRE T/ 25, Bl LRERE o7, B
BMFFEDK) 353D | TH BN TR CE R 72723 T
dy R OFE L ORI, HHEBRON I
NI ZEBA BRI ERE D HE B,

CORFIZOB LT LR G, LHPEDITEHITHE
AP R L CHHFERZRLNE L7 8 HIZScience ikl
BIMSNLR—MEIUL, DHEFH 2705705 3 K%
MEEITIBIRS N7 HFFE 100 PRI DWW CRIBR I TR B9
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Bpa AT o7z BRI lll, FHRMESHERSN 2078
39% DHRTIH -7z, LALAE, BHIEBRTOLAHE
bOTHIFIATbN 225, DA RO EE S
E SO RERFBERORREZNV—T4 AT
XL HHR LI

725 MBOFE T I I K& B 529 5 4
AT, FHEBROPHADTHA AIDHDHEVR 5. T

BI85 O, R % §% (preregistration)
EIFIEN D FNIHE N FEERZ AT N K TED Tk
MR SR LTz TDHIZT, EDIHRHERTH
BHE, FEBRIREMETNT 2 M L7z R T4 7 kG
ROBREREL, AN T4 T HAEREFEERE TI0BLLE
WoleZE &P TH L, RBIOTUMIVUINER
X RO RIZAMEEDDIZEA LT 2 T b
E72AH9,

VNG BRI T RO
Lymphatic vessels: The brain's well-hidden secret

Hanae Armitage

MED Y AT 2% T AT ARETHR LIF 7L BTz
fRH ST 5T S EOFE I, IRFT B KB H
N2 XD o720 INFTRI-OREE L, V%
(RN D ZBEW O PERRE SoiE Mo k4 B 5 IRE
H IS CTITE LIRS TVBEEZTWZDS T
WERFE AP S, V2 SRDRICE TR 2SS TWAHIEDS
SN 572,

2 AL DL BR A7) T ORI SA T - < Ah—=1%,
WD RO ER /3 EFL L) P/ ERFLESN TV EHE
FEIBL 720 o FRRIZIIITHHIN D5, 54, ¥ 7R
FEPC BT 2 R O E & o TO IR S I,

RUFICHF LS N - —Hiv o THIAZ Ko 44 B8 Lk
L7z I HDIRE DS THINEZ BN TWALLL, 2N A
= —H—E. COBDIRE DT IAD) 7 3RAPBH
TWbIEw Rz, ZNLLE, MiRENTE TV A2
Lo T, EMHICHDFERRDIRE DA TVHZEATRIES
nTwns,

BAVE TR ) IO LA, T EES
NTWZONRE R, WEREWMOMELEHDOHY 12
DWW, W8RG 2 TNAWHENED S 50 BHFEE SIS,
BRI E O A CSERSTSRIE R DB Y . RO ES
SrEIFUINEESN TV EE Z Tz ZOWHINZRD%
ANDFEIL —BLAUIFH R —I12L-T, TN < —
Wy ZRETEALIE., B & O MRATREAB LY
PR IAEVE IR O BRFRITH 72 % WASBT 2 W kS
Bo LU, WHEEDHIEE D [ 4T, #izigians:
AT =7 DIEARREE LR IRLDOAEITH L] L,

IRIIIFv
A vaccine against Ebola
Martin Enserink

IR OFATERINERIE - 77 F V2SS 5720, Hi
BIOTRNBIEDF v R—= U HRENT2A5, ZNF CHIfE
AERIIRE T A I EE M LI LN o7z Ll
SHOERBEICBOTRINEZEZ D REMEDOH L0
A0, 2015 NI 700 1 F 7 DA IT O R
HOIZES> TSN RT T F 7 (FIUTE I TH S
ZEDBHISI, WEEDTAT O BHo7z 12 RSk AL
ZIZEo TR EN) 25, HREREI (WHO) 380
Fo7TORHRERBRIZBNT, FILENTHAHIEDSEHE
a7z,

C OB, WATAH LI THORBEIN /720,
FHOPOAEL T, U7 F > (ZARFKESY 737 EHS

FEVWEDINTZMEORETANVA) OREIBSh
LU REMEER R KRICE O, V7775 o Hikg 2
WTHRET SNz COMIT A ZZR L7z, 7H31HIZ The
Lancet v IA4 YU INZGm LT AV DT
FE75% 225100 % DFS RN A DO LATRENTZ,
TG0« AIAT A AL IS TR SN, $H)—2D
BT 2 F N3 GERDFZETREBEN, FEB DA
JEL. BREATREN D572,

WM ESE LT (EMA) 22 EDOBHI S Z 05, ZoT7F>
WIRBEIGDT2OIIE, SO T =70 0EE D, L
2L, TARTIF2~3EBXITHRLTBY, EX%KRE
A ld, ROLEFFEARNIL, EBRII T Bigfi)s
RSN D W R D B S0 DI TR, 1577
VHDIEBIN ZFEERILRWINTT DI DE
e Ay (W

ZOMDOINEY 7 OHAFERD Y 27 A NTRAL TWET OT, FOTELIZE 0, http:/sciencemag.jp/breakthrough/2015
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Report Transcribed enhancers lead waves of coordinated transcription in transitioning mammalian cells

Japanese Scientists in Science 2015 |
BALSEMRA 51791 T R EHRERRIR e 5— HTFRoby—8lmsr/3721=00 2=9b—-5— Erik Arner
YA LV AZEICRST-HANIEH LT FHES - BESAREETOI54 7as5 67 rs— IR BRI

ECEECE CH, /T4 ORI BIT AT E R =33y T AT TL Y A s 24
2015 Breakthrou gh ) f THE YOI -+ vvervreemmee et 2 Experimental ground-state combination differences of CH;'

Exmmwames =amza LA H—

LM Stiripentol 72271255 LDH LEII TADAZLE S D o 25

Report

Targeting LDH enzymes with a stiripentol analog to treat epilepsy

LI XRCC4 & XLF D350 CTdhbPAXX I
I Ku g LA AL T DNA ARSI OBIEE T S o 14

PAXX, a paralog of XRCC4 and XLF, interacts with Ku to promote DNA double-strand break repair

Research Associate, Department of Biochemistry, University of Cambridge ﬂ%ﬂ ;.Ili-é 3A27HS /f “/v\/ﬁv%?‘mac:ﬁ U'Z) ;‘ﬁ% EIEEI 'ﬂj ................................................................................................ 26
Report

BILASASR EEESEATEN chmRitenrs eae £ Fl
BILASEASEE ERELERAMEH rhmBemrs wapy ZH &

Crystallization in Ising quantum magnets

= — T e N ay Kk 3 SE =g
1523 H% ﬁix ]\I/Z —a—u /b;jb”’% 26S7 U7‘7 J L\O)ﬁj %%;&F)ﬁ?ﬁ'ﬁ """"""""""""""""""" 15 Max-Planck-Institut fur Quantenoptik (3R B21LZ2M%ERR BIRMMREMR 42— BFSHL1FIVZIMBI= v 2Z9N) -5 —) *Fﬂﬁ lT:t
eport

A molecular census of 26S proteasomes in intact neurons

Postdoctoral fellow, Department of Molecular Structural Biology, Max Planck Institute of Biochemistry *E EEI %Z 4A17B5 Akﬁ@{fﬁici rﬁob/ﬁ\\( \J &7]_3?&}‘?‘/.‘/%2%@1% E'f’ﬁ)ﬂ %ﬁbfi&'ﬂ:b(%f: """"" 27

Report

Oxytocin-gaze positive loop and the coevolution of human-dog bonds
A HESS BCEHEN HeasRrs e 38K 25E
BREHASESS SRSHE BENEREER KIE HIR

ICPEEE /A REIEA Y AR Ak - KEZHERFE AR OIEEHIRE 28

A rational strategy for the realization of chain-growth supramolecular polymerization Report

PhD Student, Department of Molecular Structural Biology, Max Planck Institute of Biochemistry

(38 Postdoctoral Associate, Synthetic Neurobiology Group, MIT Media Lab) /%E} ?‘/ﬂ

TIEER 205 179~ — O T A% T 42 70 D FEARMEIE e 16

Report

. Nonequilibrium clumped isotope signals in microbial methane
IPLEFRZCRR RIS RIEM Tt 2— BISY TR 2— ARV — T ARFEEERIMEE = % k%

RRASAEE TERMEH LS TSR B8R 2 o r

RRALAER TERPRF (LPEATLER BT BCEHEFN ARMEHERE L 59— Bl s—F CEEE ez T ae— L UM XRREIER W2 A A= U 29
Review

Associate Professor of Geochemistry, Department of Earth, Atmospheric, and Planetary Sciences, Massachusetts Institute of Technology / J \E% E:F

BRIV TN Z—KEEER R I IN—T G —TFL 75— *E H $E Beyond crystallography: Diffractive imaging using coherent x-ray light sources

BIETER Mot HEBamres— we—8 Al B

ZIEEI K TG OB ST ABUKFEMTARELZEDD i 30

Report

Tl LR TR TR R DR CRERITIE S oo 17

wmArAyn T2Rmes A 2=
SRR ARMMHETE e 4— B KD

Subnanoscale hydrophobic modulation of salt bridges in aqueous media
193 A ane s s =l
ERAFASR THERARH tranTran ny FIE B

CIXECI -5 > DRI F AL R ~ bR R D B A R o 18 mrexen Tesunn pseTynaann B 8

Report TRAPASE TERMER L2esTHER 208 BLBER ARmttsfre s— s s—& (HEH £=

Origin of dramatic oxygen solute strengthening effect in titanium

AABTFHMEBIRERE BFAERTEME L 5— M - HETEF (V2 BRMRTEZRR —7 RRaEs 208 =1_ 5A1ES CRISPR-Cmr %E/El\,ﬁg@;l%i%ai RNA ;]@ E/\Jo)ﬂ—f:/f/a;yyo)ﬁji%lfﬁ 1575‘C:TZ) ......... 31
Report

Structures of the CRISPR-Cmr complex reveal mode of RNA target positioning

IEREEEI G A E AR L EH B WO 7 G AR A T IEL e 19 )
7'; . KA y i A i _715"”’ i—ﬁf 5 TR MUBEENFTES £EHES P8 Bt
P Light-induced superconductivity using a photoactive electric double layer
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Impact of microstructure on local carrier lifetime in perovskite solar cells Coherent coupling between a ferromagnetic magnon and a superconducting qubit
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Mutations in a translation initiation factor identify the target of a memory-enhancing compound
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Rational synthesis of organic thin films with exceptional long-range structural integrity
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Sperm calcineurin inhibition prevents mouse fertility with implications for male contraceptive
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Evidence for a gapped spin-liquid ground state in a kagome Heisenberg antiferromagnet
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*S. Ramirez et al., Science 341, 387-391 (2013).
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PAXX, a paralog of XRCC4 and XLF, interacts with Ku to promote DNA double-
strand break repair
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A molecular census of 26S proteasomes In intact neurons
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Origin of dramatic oxygen solute strengthening effect in titanium
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Light-induced superconductivity using a photoactive electric double layer
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Nonequilibrium clumped isotope signals in microbial methane Beyond crystallography: Diffractive imaging using coherent x-ray light sources

/J\E% ESF Shuhei Ono

Associate Professor of Geochemistry, Department of Earth, Atmospheric, and Planetary Sciences,
Massachusetts Institute of Technology

E“I :"é‘& Tetsuya Ishikawa
LR MR EMRE L 42— t 24—
Jianwei Miao' lan K. Robinson®® Margaret M. Murnane*

' Department of Physics and Astronomy and California NanoSystems Institute, University of California, Los Angeles
2 London Center for Nanotechnology, University College London

% Research Complex at Harwell, Harwell Campus

* JLA, University of Colorado, and National Institute of Standards and Technology (NIST), Boulder

David T. Wang'? Danielle S. Gruen'®* Barbara Sherwood Lollar’ Kai-Uwe Hinrichs* Lucy C. Stewart®

James F. Holden® Alexander N. Hristov® John W. Pohlman’ Penny L. Morrill® Martin Kénneke*
Kyle B. Delwiche® Eoghan P. Reeves' Chelsea N. Sutcliffe® Daniel J. Ritter’® Jeffrey S. Seewald?
Jennifer C. Mclntosh'® Harold F. Hemond® Michael D. Kubo'" Dawn Cardace'® Tori M. Hoehler"

' Department of Earth, Atmospheric and Planetary Sciences, Massachusetts Institute of Technology

2 Marine Chemistry and Geochemistry Department, Woods Hole Oceanographic Institution

° Department of Earth Sciences, University of Toronto

“ MARUM Center for Marine Environmental Sciences and Department of Geosciences, University of Bremen

° Department of Microbiology, University of Massachusetts
® Department of Animal Science, Pennsylvania State University

" U.S. Geological Survey (USGS), Woods Hole Coastal and Marine Science Center

® Department of Earth Sciences, Memorial University of Newfoundland

¢ Department of Civil and Environmental Engineering, Massachusetts Institute of Technology

'° Department of Hydrology and Water Resources, University of Arizona
" NASA Ames Research Center
'2 Department of Geosciences, University of Rhode Island

E-mail : sono@mit.edu

U R L : https://ono.mit.edu

Contact | FR7El#h : E25-641, 77 Massachusetts Avenue, Cambridge, MA 02139-4307, USA

TAEPEIRD X 5 2 77 A D I 7551 AL AR LE

A7 VI A(CHY & AU REERTHHEFFC, EELIERRELD 2 ThH
bo AZ VNIFITFE IR O FEOHmOMAYNI I 2B 0, H I THBEY O 2
TIRIZESTTEDDD, F720E, FrALBRDLA TR IS TTELLD D H 50
WER FIZH A5 OREERABZ L, BIRBTEB L0 HERIRIZ (LR e ->T
WEHETH D, AY VO REDFTERITERINZ12(7C) THHDS &
BOHER1305HECC) B EEN b 720 AFEOERIZ1I(CH) THAHH, L
DEE20KEZECHEEID) B3 b, Thb, "CE2D 0BG IEMHISHE TS
Zhid, AF U DLh DR FEKRFZEOREEFRDLOIEIL D, 4 MOBFFETIL,
L= —RARIBIE IS L. "CE D)% & S {EN L4557 (PCHaD)
ZIEREICE L7z ZHUTED, AT DAL G ORIEZ SOIZIEMEICRE T 52
EHHREIC o7z ZL T BENTHE /- E R R AR T 20 A %5 T,
AW RO A Z AT IR DY 7 F N RTINS Dol 2
DF T GH T BE T, SRETRIEDD DS D -7 % M A5 Oz
ST AIED T BEIC 50

Figure and Note

I ALH ZDEEIE
HLEDREFIAZAHADEB LY —AT
$H%2, MELEI31BIZ2005500L DA
ZUHZEHHETHEVWhNhE, SEIDIAET
1. ZhSDMEMRBBRED X2 » a4
BRI FHERT ZENBESHICE 5T
ZDITFIVEFEIZEIZLN), X2 HADFE
BEFTEED BRSNS,

Ono laboratory

ENRBDERFLTVET,

for stable isotope geochemistry at MIT

HA2DHARETIE. FI-LBRMAED FOREREDEAREZDRELFHLUHER
IEZICHFBICAERDICHRETOTWET, HIC. FIHEL—H—DICAICLY.
INETREELD D FERTET BIEPFIRRICANEL

MITR2XTHEHDIRKFETTY ., BUREOKHFHIAFAOEDSEAT
BRINTWEY, CALREZAICTXADIRDRSERLET BAPSLBRDHBE

B & : Shuhei Ono, David Wang, and Danielle Gruen (from right) and
tunable infrared laser direct absorption spectroscopy instrument at MIT.

28 | Japanese Scientists in Science

E-mail : ishikawa@spring8.or.jp
Contact | FR7EH : 679-5148 KEEZREMARBTIEAR 1-1-1
U R L : http://rsc.riken.jp

Tt —L UM XA RRICL 7B L Bl s - ik

T—L UM X RO MBI LD, IR R T LNV ERET
ARXA=T 07T HIENWREI > TE 2o FHEIIRANS G SPring-8%
ML TEDLI A A=V 2 7 EO T ER T M L EBIZ, #HRTHIH
L7 B0 X M COHME T-L—H—, SACLA OHE% FEL, 201245
SILALERICHL TE72, T —L Y MXFRTOBELL. BELAN O B
D7 =) TERTHZONDLHE Y Z G- 2 505 MR TRAANTEHOW 2 72
BRELEREE D A D FLERE N D0 XA, WO DO EFEMEIMLIN LY
Ay WL EEE A S WAL AE A D &3 AT REE 0, HGELI LA
ARED, THHMT =) TEFU LS THERN O BITEE S A% KD D
DN, =LY MIiA A=Y 0 7T b, ZOIFEIFFEIIITEH T2
XMROW BT TR SRIEZ FHOLIEHAMRETHY, IR F ST/
A—MVEREICEE T B0 Lnd Xk i G AT £ I3 520, BB ER D
SR A L EE L\ 720, BIICZAL T 250 F R EOBIEGITHEL T b, il
TIEIE—LUMXHUIMNZ T Te—L I METHR, b—TF— R R i kX
AL T A ZELED SN TV A, SACLA Tl X UVAIRDST = A MbE
FEHIHNZLEFIHL T, AETVRIRECTOMNBLO &R REBIZ AT
VA QAV

500 nm

COe—LIRXIRICEBEFTAA—T LT D
B DISHEBG

mLe, - INERFHRRO=ATEERE
B, MLV &), INEk(RE).
B (A'). IFICRUTERSE). MME
(HKEFB)DREINTVS,

RIKEN SPring-8 Center

e 2 —REMERFEEABCAREFROBERRAICHY), BAVHFRICEDIKX
RIS HEE SPring-8 EXIRBHE FL — ¥ — X SACLADEE LI NSICEHET 5
MERRET>THY), XIFFEHEOBIRF A THREES | BMEAMD—DT
To INHDOMERIE. ARMEIEASEBEXARMERE L 2—£BUT. ASHDAEED
HEMAICHINBEEDHIC, BREEXRFRPSOLFIAShTVET,

Japanese Scientists in Science

29



. = Science 1 May 2015: Vol. 348 no. 6234 pp. 555-559
SClence 5A18% Report DOI: 10.1126/science.aaa7532

K COEEFOmIZ
9 ABUKKMTRECEDS

Subnanoscale hydrophobic modulation of salt bridges in aqueous media
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Structures of the CRISPR-Cmr complex reveal mode of RNA target positioning

*ﬁ?ﬁ Hﬁ% Akeo Shinkai
BLFMERT EILIEBEENFRRE RTHREE

David W. Taylor'® Yifan Zhu® Raymond H.J. Staals® Jack E. Kornfeld'
John van der Oost® Eva Nogales'®*® Jennifer A. Doudna"**%”

" Howard Hughes Medical Institute, University of California, Berkeley

? California Institute for Quantitative Biosciences, University of California, Berkeley

3 Laboratory of Microbiology, Department of Agrotechnology and Food Sciences, Wageningen University
* Department of Molecular and Cell Biology, University of California, Berkeley

5 Life Sciences Division, Lawrence Berkeley National Laboratory

® Department of Chemistry, University of California, Berkeley

" Physical Biosciences Division, Lawrence Berkeley National Laboratory

E-mail : akeo.shinkai@riken.jp
FRTEH : 230-0045 fiEi#s R X KILET 1-7-22

I O GIE S AT LD AH = ANIZHD

CRISPR-Cas Y AT ML DM B AHF O FIE S AT L ThH Do ZIUTHIHIAR AL TEX/Z2DNA R RNA Z50# 3 %
VAT AT, KR DNA RS TH S CRISPRE, ZOEFEIZT—RENT WS Casy /X7 HENSER SN TS,
CRISPR-Cas OFEFERBUSM 570 B0 8 BEUWF B Thermus thermophilus ML MY % FliH o CRISPR-Cas
STV ADT, —DOMBEICBIT DT RIES AT 22 KRR T 2720 DT OETIVEY TH S, AHH
235135 CRISPR-Cas VAT LAD—2DTH5Cmr A KIZ6 D Cmr #>7$2 % (Cmrl ~ 6) £ CRISPR HisE D45
T RNA (crRNA) 22O SN THEY, — AR RNA % 6 L EICYIWT$ 50 Z O % I3 272D AR AR DT
PR 3 AR TR T SIS L CIRIT L 720 2085, RNA MR EZ 2 45510 Cmrd %7 L=y bS53 - O F gL
ZIEHEIRICAZE L THY, 22U, crRNA S RNA 2S5 A RNA 2VEEN VT2 (K1), 2L T, 420D
Cmrd HEDZEH L7z p-~TE RS 6 IS ZAREERN A IS 7 — AL —ar LT A7DIZZE DI O AR ]
MFEFTBY, EEEIIE Cmrd DFEPERIEASAE L Tz (K2)o O A TR RNA 2SI s b8 % 2 5 s,

Figure and Note

2:Cmr4 ERNADIEEER

BFIEWEEEEIC LHEED
EFINELTEIDDHD, Cmrd
FA3ED B- N T E A (thumb)
PZARHRNAICA > 2—HL—
23> LT3, EEEICIdEMER
E0HBI—THEE RE) L
BLTLS,

1 R RNAD TR & L7z Cr 8 & R DILIAEE

DIERE4.4A DEFIEMEEBE, CmriE A FILIRIBROBEEL THY).
FREBICEADFOCMrAEI R FDCMISHREL TWB, ZIUISZA
$HRNA[CrRNA : {RH) RNAI A B ZfF 01T 3,

CRISPRICH&-/HES

2005 FtH, FIESEFHRRADGEERFEMEL CWBIE T/ LA LDOFWE
RAEERS (%12 hh* CRISPR EHBR) IEBL = DH & -h 1 TCRISPR-Cas
DREREIBDHEL =, HrEE CRISPROMBE KL =TT H, 2007 &£, Zh
PHBEOEERES AT LTHBIIENFIRAIN TLIR, AREDREDIE—KIC
SR DRIERLEL S, SATIE. ZOYXTFLND—DTH3Casdh*
BALEMTHATREL Y/ LREDHDEN Y —ILEL THIFER Y, /—
NIVEEREBINBETELNEL

B X : CRISPROZEAHAICHESh, KERATDE->»HIHA -7~ CRISPR
meeting 2010 NDEHNA> /N —

Japanese Scientists in Science

31



. = Science 1 May 2015: Vol. 348 no. 6234 pp. 589-594
SClence 5A18% REpOI’t DOI: 10.1126/science.aaa7017

I F 2 B T A
I A R B\ T BT o 7= B2 FE o

Regulatory T cells generated early in life play a distinct role in maintaining self-
tolerance
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Creating and probing electron whispering-gallery modes in graphene
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Migrating tremor off southern Kyushu as evidence for slow slip of a shallow
subduction interface
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Structure and function of the global ocean microbiome
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Atomic-scale origins of slowness in the cyanobacterial circadian clock
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Exploring deep microbial life in coal-bearing sediment down to ~2.5 km below the
ocean floor
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Epitaxial growth of a monolayer WSe,-MoS, lateral p-n junction with an atomically
sharp interface
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Convergent evolution of strigolactone perception enabled host detection in parasitic
plants
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Glycerophospholipid regulation of modality-specific sensory axon guidance in the

spinal cord
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The inner centromere-shugoshin network prevents chromosomal instability
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Transmission of innate immune signaling by packaging of cGAMP in viral particles
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Visualization of cellulose synthases in Arabidopsis secondary cell walls
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