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YA TV AGEICR ST HAR AN SEH

SR

KEFRHARIL 2 (AAAS) O AXTFIITY TH 5 Scienceld. 1880 4K EITHITI S, DL
K140 4EIZD Db LB R VIR EFF OB AMRED VLD L L TH LW 553 OFHAHFJE
Z)—FLTEE LTz T4 L DUikiETd 5 Science Signaling 38X Science Translational
Medicine, S 5122016412 Fr7z 12 BITIE 1L 7= Science Immunology & Science Roboticss
Science Advances& &b, ITAE TP A I W FRFIRC T+ —H AL 2030, FH O 727
P2 R<RH A AR EZ R E L T0ET,

ZO[H A Y ZFEITH 72 HAR A TEH 1132007 FAZBITI S, Science (SRS N7z HA
NIZEBIFEE RO EIFCWET, 55 TS50 DD Z. Science H35F
352019 SED I B P 72 10 DFFAIY 2R (Breakthrough of the Year) # HARGEFRTHIRL T
WET, 2019 4EDRDIEHT REMNEY 2T, TTv 7R — VOGO TRIL72L )
“Darkness made visible” (W] AL S N7z R OWFFEANEITNE L 720

7Ty R = VAL AME LB SN AR IS ST, 7T R —VOHEFE AT
EWITEZDBDOD, INFTEDOLREHDRALAZENTEXEFRHATLL, 4l BRZ & E
F =TT R=NDI 2 OR I BN 0 — A7y T HifgE R LT L 72 D%
B2 W R A5 4F- D Breakthrough & LT, #t&& Science \ZEITNF L7z ZOMITDH, S
BN HBURIIATENZ KD BTGB BI % Breakdowns & 576, BLIRZRWAIZEDSHE A
ENTVET,

GAETIAERKIDOTTT I NTT D AEA SRR AR SR 2 58 LI 7ED i/ &
NBEHTZRY, WM, s DB E T 2HAR A EF VL AN DL
INCRDEL 2o AN—DFHE G, ZRMAMBETOHIRGEL SHAIBRDDHIE T, LI
THANIATZ LR o722, VY TOM LS EIUIER BN R Do B3 D, AT —2,
FKLEFEOF—T—Fb, ZLOBIZEHE—HITA) LT TUCERIELL S EDoTEE T,

REEII RPN AR AL DT, EINDA—7 8= L 2N A7 — AT ST
F9 . RROHADEEFAEI) FA - AFEOBEFIZODNHL T 272K T, fERIZT &
Wi, Science DFEHIZEDH AT LE2ARBIML TE T, ZOVEDIEIIZPEEFOMEESINT
WEHEZ DB CERS2[ Ly TFAETE B E TN $2. AR O #5045
WOV CH M RIFENAEEZD PR TN T 5[ AT —HRE->TRAZ ? | Ot 3z 8
HEW2PEE L REERAARORH AR B O 720 BN TN 2733 A2 2 AL THEYET,

BRI ARROHIEC SN, LD, TN 722EELHAR A ZEE O BRI O LD
FHLHRL BT TS LT ZRRHTEREZBDEL 7222 %E - N AR SAE BRI IR
ZHL RITET,

20204E3 H
M —2A—[f]
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YA TV ZAGEICTRHS7ZHAR AR H 201912758 TC
INET ) —RIVE

2019 4R 1F IS ) — N LFEE ZH SN T L 72, HAED TN —XVEZHOHSH I
N%DShE, ZD7-ON[ BB FED S E R RANOESE | DSFHEIRDTE T, FRE&RT LI,
WhIEE X 25 BARIRS LERIT, R TEEH A, FPHEIEBELLETT 2N TRELTOHE
il B Al E B2 OB DIEED B B IN R TRVFE Ao TNETOZEEHEDL LD REDIR
BB EZ 724 THHHER, BIEOMLBRER B SISRENH LD TIdRnwIts
IRLTWET, bHAA AU EBHALVHCHFII RN T RICREL FRPE 2T LD
HIUTEZBDTE DS, MR L DB IR ONT, HEREWHZF OB T, liflEAE 2 S
N ETIEFH LB IIAFNET A

AR T D EEDRAL T BEEEbNE T AR RN FEZ HEl T R A D
TR A3 v, EWH B U D32 W XS T AR BRI Fe 2 ik fe 3
B2 MUARFRIED —ERITBE LN E V) BEDIL LSO TS o T, HFEINBIO B
THDHIEIZHE NI RN T A, FFEEMEL 2V 2 EAFay 7T IO IIEHEIE 72D,
HIREPHEINTN T B OITRERHE TS [ FROFBIEDSWFHZ T, GBI ARGE
ZATHZET, WO GHMZGRAES 2 — B L2728 TSR L e ioZ i, Sikatt
KAGFZBWTH, EZ RO, HINZHEL &), e E0blehTEp7ay 27—
APDNRFFFETEHEN)ZETY . ZONE HRZEH T EELEE T, 23t ohz
PDHEELTOEY bL. k2 EBICESb N, BEHE OfMifEA RN TWE%5, HARA
D) —=NNVEZEOME TR, [ZOEOGRHMEHDG KON TOLZEDHBEEL TEHRHNE
T o MAVERBIENOR R DIEGEN L THY, ZTOLEDISHHFEE L2 LB T,

], TERIBRE LTINS B HSADS, ISR hER> TR yMIAND YR R 7-LEIZ, /h
S/ = NWVEDHoTzbEL EIFTonE v L7z HEADEFEOHR T Hrok L7z BnZE D
FERRLTRZ, LOHD[ /NS —XVE JELTRYNSTES A THoTIELWERVE T,
ZABKATHIR, EoL NIFFERIaNE T NSRAED TR LTI LT, I
B PRIZEVC VL TONTIND T, ZELWIED DKW bLEE A b,

Science |, [FHFIRELZ U CTHESIZE BT 4 (advance science and serve society) | ZEZHIHE
L72R E R AR 2 (AAAS) D3FAE T i Jeim O Ftrab e U THEF AR S /K HE O 15 Hie it
BT TCVE T, REDTRE - N F RS B 2 5B O w0 A A Rt 3 %
Science 5\ FHZHA NFIZEH I ANEE§ 5 %2 THIN$THIET, ROMREHIE VIR HE
DM Z DL MFL T, 2ot [ TV AREICH -7z HAR AW e E ] ORI L
QA

IAE - A F R A
rEIwm A E IR BA
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E.lﬁﬂ.’.?':hf‘:ﬂﬁ?é Darkness made visible
KNZEDEEF— LD D SvIR—ILDERRICHIH THINLI,
Daniel Clery

TR —=IEIRBLFNAELEL TAT, BhlZiE KB fe
FLLHWRERDDDH HE R REZDS, YR
FENTOWTHZ RV ZOENDTHBOWRIC KT
WL, BT, 7997 R —VE D2 72 B
HENLENPICEST, TS99 "= VOHELEZNBZE
I TELHOD, INFTHEHER-F IV Gd ol £2A
A320194ED 4, B K LFHDERRF — 205 TI97
F=VD[5E 1L b 2T EN L0 — X7y T %5
K720 SOWRIZIE. 7T 7R =V OREAHRLERERD
FATr IR A TS 206725 JeDBREL THS>TW
bo COMGEIRE LT —20D—BTHDH, F55 D)
A A=A HAHTF/NTNKED Heino Falcke id, #1DT
R7zEETHRO M % R T0 5 ] IR E 280 IREY
I DOW§IZ Science 2019 Breakthrough of the Year 2
XNz,

RILHFFES>TIOM G, HICHZ Va0 KR
LCHHEICD 04T CE P20 IE L S 2 923E S
LHDTH D[ FRVURRELTOET &, KREA) 74
=T HSTTIVNEH DAY T+ —FKFD TR B
# Roger Blandford (33 %0 [ ZAZRICR B R IR D55
NBEHRAT, PRYBFL T ot BunEd ], F
FE, RAE T, ZOI)REEAHGE TELLIIRLFH
TEZIFEALTUEL T oize 797 R—)IWE T
DOREDSTIUEIEFITNSL, YRR e T 74
L Ld, 79y 7 k— gl ot TEKIC
WRELYE, TARE, HEDSIEHICHROWETHE
ST 720, BHINESHICHEEC 5,

LAL 20456, —3RYDOKILHFED, BERKRT Iy R—
NVOBR (DFNHELOMTHE) DU THREHImDO T A

12&oT 7997 R =BT HULTELD TIE BV EE
ZBINTotze ZDOHAFIESFE T LW R THVTED,
ZOHIEOINPL VI ENROEPIE. FHTOFLERD
Bl ARBERBYNT B EWTED, Hiffr DAL — %
Holz, MEARERT L (VLBD W) Hfiid, @<
BEN - BB OB LRGSR ON T =52l AaBDb
HHILT, IFANICREL RS AR HEB T 28,
WTHD, TOHMIZI->THR G OREZ LN A
EDSUTREIC o720 F7o, RS T VTG 7V
BFHMOMESIIL ST, BRERLFFIIVREESZ
SNDINT o720 COWRTHMEITV, HEEOH
W% CEL 2T CToffaex LU, 79y rk—
AN DBDTIZ R AH?

BEO BERAKGOBE TS LIBED T, L
BHBIALIZH L5 EII T REIEAD o KON ERIMOHL
IZH D KD 400 T DB RAFFOT Ty 7R — [T
FEA*(Sgr A®) JIE, FRICZOBEMTHY, HERASDHT
277 6,000 JEAEE V) IkD T BEEEIC B B0 Sgr A* I,
ZOHEIODYIZHFITDOREZNTHARBEIFFIT/NSL, K
EOWENIZINESLIIE DA X TH A7, VLBIDOHE
FUIHRERL . CORKEIRET 5T &% 57,

N A ERER O EE G T HREERTIC AT L
W OFAATIE, Sgr A* DIELIZH 2 E A A D FFEH
DR B SN o720 SSD @I 2 FHICH
ARBI S B A2 LIS II L7z AN LB
U THHRATTR7(M8T) DHLINIH AR E BT TV
R—=ITHb, M871Z, Sgr A* & A THERA S D Hik
32000150 H LD, DT Ty 7R =)V (M8T*) (T w=AH
10005 2L 2D T, HERD 2206 JWALIZIZFILKE
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SICRZ S O KRS HAGD Iz e% 2T, BN
BEEPERGL. BN RIA XU RIA XY - TL
2 a—7 (EHT) |A%EA L7z,

EHTIZZRNCT VA T—7 (i i) & DAY, T
Tl WRFD 200 AL EOBHE A 2N % $h[H
W70y 22 Chb, ZNTUV 27T, TELETE
D TELFZT w72 EAE O s 85 % IRG [) HE AT )
A3 %0 1ZEALDHEGETIL, EHT DAV IN—D BT —%
L— D7V VLB E 2 IR RT e VW o 7o iR A
(AL T, VLB L 22 EIC A2 T U e b
Vo EHTIZHEREASE N =01, 7o~ K PEH 73
WTWEHALMA) O 1356 2L &72 5720 ALMAIE
FUACEB O AP EIE S N2 66 D IXTRTT VT F
M5, FEFITRELINER BRI O TH b, EHT
F—213, FOHIZAST, BHOERAIL, KRE - BRI - HA
IS ERNVE RG22 DRI F 2 2 555 2155
7202, AED 2T RS 720 (D WA H T &
N7ZRIT, LHRCALMA DD HZE127%), EHT O REE
13105127572,

XTI 87 EVIRAIDHRNH BT Ty T R—IVEESZ 1= RN L EIR,
ZOEATHITSW =X F DRI E-TVS, EHT Collaboration/CC 4.0

2017 4F- 4 1. 10 e o BHRNLZ [T C 3 X T o #efji s
eolzo ALMADIIPITKRE]L AFTa, FY, AL,
FRICH AT ODRILEDMBDY, Sgr AxEMT+ITHL
TR D RIS RR 2 M0 B L 72, [ RIEICHENF
Lizle, KE~HFa—tyyMrr7Iy Db N—
IN—=F - A3V =T Y RIKY B 5 — PR O BHT 8ll7%
Hrf. Shep Doeleman Zi%. LA L. EHT F-—2AH %D
BEF (BLHIULIEDY) #MBE T, BLZF2EDDRHAZ
PRI L5,

RAVERENCH BT —5 1oy —THATL THEED T Th I,
KT — 2DSEREH O J7 BRI T — F O PR L LA 4T
) —JT MO F — 2D ZF DR R A MENMERL 720 FR
WZNAT AW 5 D% MET D726, WED I H kD
wBIATb I, F— 213 Sgr A*EM8T* DIEERIATL
TGO T2HS Sgr Ax DY TIEIB LA A S £ L2
LT 572 DICHEAIETR T TCLEIDO DD o TH LI,
M7+ & o720 FRZ M8T* B L DIHE X — 13-

720ELTHEY, —~HOMIZIZADDTHLNELL >
720 DWIZ20194ED 4, T — A IEMBT* D W f§%& AL
720 MDOBRITEIMONTZT Ty 7 R—NV DYV Iy ME,
HOFE O =2 — 2 THY _LiF S, KEE R
W OY 27 A MTH FiRd Sy a0 —RENZ BRI
720 GO REEDORMIZ, Astrophysical Journal Letters
IZ6 D LEL TSN,

7597 R—NVOBEHRIZEST, DARVIERLVT 720 {5§i%
ZFIUTEBLREBDO T D o7 HICRZDHIR72
ZETIHFROIEL S RFHIFRD SNz | &, Blandford IE
IRART WD, TIWIN—=b - TA LT aF 4 VPEINZOWTH
WL 7 — A R T, 79y 2 A=V ORITE e %
MICRBIETREFEEIN TS, ZOTED M7+ D
BIZEHST, R 10 % OHFPHCRED D HNT=D7E, Tk
D, HREFERIC TP AIET B—E D s 2 |
HBEIPER I NS b LR, 72205 EHT F— 2134
BOBNTIS—N=2hdDIET, T4V a4 O
A DI I HGE S LD D 5o

— Ao Bl A MRFIE S B DI IR DI Sgr A% O i
RPZEENTHBY, F—A1F2020 FIITZF O WMIIHILE 2
T2WEEZ Twh, Sgr A* DE P KEE, HiEkoWT
I3 M87* XD b IE 2 0 I IEMER T — 2 B HH N T 5,
[ (— AR PR B RGO 97 5) #IF OB 25727261200 g
5TLIY &, F—20—BTHLREN—VANIHDTY
VI RKEFED Feryal OzellZiB R TW 5, LA, 5F—4
X Sgr A* DEHREEIICL 2T X R D%, [ Ry —
WAZHEDS B BT, DESK LT B 720D DIkl de % LT
WHEZATY JEHLIEE ).

EHT Ti32020 FE 217D N5 RO FHNZ M T 110
Jiti i S HES 2 AEDTRY, TORDIUNIT) =0T UK
E7VVFINOH 1277 v TR, TV ADYRENTT
YTFFHLEIN TV D, EA, BINZESITHWERET
fibh, ThETD133UD50863INIHREFETH Do
SHITRR, F—23 MR 0BT T S 2 R4
Lz, ZU T AT FHZ2ECh BT, S fFiEE &
D—J@I LERnEE L TWD, Bl2I1E, AZTOHEE
D3FDIDOKREEIDT VT F %551, SHIZ20HD K
BT 590 R—VHSRAGHIPIC A %o

F72, THLHEBIC LT, BHT I I W15 5 [ By ] o
BFCHED B LR\, ZOBEIETIX, 7Ivrh—
AW EEW S ALEEDIZ, WA Yo e L CI3EH
L. 2OV M T RO R S TR S5 i 22 ]~
OB DRONDTEA) . ZHLTV =y M LA AL A
[ RAKMWBE D KE %3 | 724 Blandford XS0 2019 4ED
I Z DRI 7OV 27 DAY =N CTH T 7949
ATIIHNEE AP INZ 720

Japanese Scientists in Science

5



5*‘:‘/'7*&@3’35 Face to face with the Denisovans

Elizabeth Culotta

BLZA04ER] F AN OGO EHIZH 5 R T
(Baishiya Karst Cave) COL)DMEBAZF WAL F 5
FEERLIZ 2RO KEL KW TW /22O HF
TN D DD LN R 720 T, PRixzhz Bl oM
RIZFE L7z 2L, 3N MBI OB HICH
AL 7205, IV o7onifDOFROH, #HIZDbh bk
otze 5 AT, FZEF — 23ty v s g flio
LW FREE v, A% FHEEDT =V AD
DD THAHIERZEXIDI, T=VTNE AT VTN —
WAEZIZRIREH O STTERETT V7 &I AT
Wiz, S ENEHOMIE2, =T NO#EREHEAT
ZOWFRIL, 728 N—AD TR > THR
DES L% EIA T 2B R FEL 2 B0 R0 H 50

T VT NIZO 104 NBELOWIIEE - b2 E
B CTE72, 20104, N7 OF =V 7R ekl 7z
LARD/NEDEDFEREN, ZOFH S HL7-DNA
DOEHNETIRD LI, FEH-BIET =V T AZ[E
L7zo OENDB L HMME Nz ZDDNAZ, AT VT
W=V ANDBDEBBE NFDLDEL R > T2, T
=V NOIEINT, 7V TS B A D DNA O
WZhTRIFRS TS, DF), 7=V T ANEFIENDT
RIS AEL TWT, AT YTy =V AR B AFED
TR TV ZEATRBENT-D72, LA L. 20194EF T
BT RO D27 =y Aofba. BiF b o
A2 T, ZNSRETRTCTF=YIE» S L7
Dotz T=ZITAWEALNAIZS72D 0T T,
Wiz 7= B3N 5 AL LN TE LD o707,

16 TR O A BEWHA» S L7 T3S 5 51X DNA
A CE R o7z LL, HiEE I —1y SO 58
F—2E ERPICEEIIH LT v E
ZTEESMETAZEIIEYIL, ST =V T
DYEDAT—r e —H T HILEEEIED, DL
W6y ROomolz THENT =V T ADLDTHLIEN
TRIEE I, SBIZZ ORI S 72 AT LR THE R
BIRAT3 A D B KER KHAWZ FE> TV 22 edvhho7z
D7z,

9 R DIZEF — 2HF =V T FE DD L D ) 2t
LT HLWilgEFgar@EfL, 7=V I ADLY T x—7
BEEEWERL 72 WOHIGEETERTEILTEIEMT
EBAFWALEHE NS DNA DALY ZE B2 B L 720
ZLTCZORHZE, BMETHEbNIRERER R\ L
7o B A S BURA D IER PR e S e B flak L 72
T = R—=ALEE G b Tz,

ZFDRER, DNAXAF WAL 5 — 2 D32 DD D B AR
WARRD TWT RENED B B ED DD 5720 TRDIEE
M AU BTEEER, &M TR OAT VTV —
WAEETHIIBT W22 A5 8, WiFEF — 23 fs T
720 LU B33 AR AT 7 Vs — v ALDDH
ORENEDNEL, BB B b Eh Tz, WigeE7-
Hid, 150 BRI F =T NOWMSEE, #7212
ELEABEHO TG EHOLAbE/2E2 A, iH
EFEAI—F LT,

ERINEEFEALME quantum supremacy attained

Adrian Cho

10, BT avla—T1 7O EZ BTz — 2
L7\, Google D ERAEH =Bk, B FIva—F%
AL CHEEDI 2 — 5 TIERTRERZ L2 E L,
BEMEELTHSNE YA VA= ZFE L2 Tk
L7260 FANNT N—FI3Z O FIRICHFELZIBZ 7205, £
DRI RELDOLL LB SN, LAl ER
LA R CEARF AV =P TELDIE, T8
RO B BP9,

kDAL 2—=F DI DT, ZEDOEYMI0H 1 DWW
Ikl Ca—FGEEm) b3z EmTdhHsr, —F., &
FaAvCa—yhliH$ ADIEEFEYNFa—Evh) LI
IENBHDT, 0, 1DIENIZ0E 1 DT H 2RI EEL

TRRBERE DL DS TED, ZDTD, HDHMEDIRED A
FENEN, KEISRELED I F 22— z{abo
TR T MR REELTRIT5ILATES, £L T,
ME ST T L HoTHWIZITBIHLD V. IELVF
DHRDBINTLBEDE, ZDOY AT MIB RGO
i —BEICHRER T 5720, RN GRF I Ea—shvE
Hahiug, BlzE ko ar¥a—rI0bldshcs
WCTHEKL B2 WEMRETE S, TDn, B3y
Vo= b EDAL vy —FyheF a1 7aban %k
FTETLED

Google DWFFe# 7251, MR M7 A MU E T B
WA ERL722E T FEHNZRTIVE2—F DRI
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M CHEER R BEARLIE S ). 1o, BIRE 4
B /NS B TIESN 7253 D F 2 — By M IR 72
Fo 7T, HEMEHOE NS0 5 MTRATIN
BFELI FLT RYUPEEMICELVWE TIREY
W22 LHRL72D72, BXa—Cy e B3 53]
HIZOWTIE, A== a—F D32l —Tar T
REMAL 0 F2 -y DL WIEEIZIE. FHRO
MEsRZ S B 72O TR AR TiE L 72, Th
SOHLBDSbhPolZd, A—/8—avEa—¥h31 )]
D AHMEELETI 22— 32000 TEME L2 E
72, LWFFETF — 23 RTW 5,

LALZD#H T IBMOAFZER 72513, Google A4 Y
22 DEPEZHEL 72 L) D BRI 720 @Y% 7 )V

TY R LR IUL, A—3—ar¥a—FidbTh2H
THRUMEZ R ZEDTED, EWEOIETRL-OTH S,
HEWREEER RIS 57201203, BT avEa—213H
S5OF 21—y MO LT —%BIETERITIUL RS VWE
SVWEAEELBY, SREEZER SN TV ARV, 72,
BHEOF 22— M0 -0~ rhb, 1EHE
A7 =2y MGG xS 5 DI BRI OF 21—
CoNeER T A KO~ Y VRO A —IV Ty T
2720, HIEBE 7B FERIAD ECBEZETL T
bo B A 2—TA T ORI T Z R 72051
v, LLE)7%iud, bivbiud, waiF7-LL T
BELZLIFLAUIFEIDH DT eI TELDPbL
i,

MEMIIREKRFAERDS Microbes combat malnourishment

Elizabeth Pennisi

AR, E D O EREO FFRIGRIEA, +557% 538
BARZLI2ELTH, BeRNBICES TRE ALK
BIREDPSP T HZEDTETICV S, 10E R DOWIZED
K 1D ORI ATHAS 2275720 RFEIH D
& NS R TR WD 7, 20194E, 2D
W7 & I E BT — 23S, B 7228 NI o R
R4 RAAEAE T 5, I AN OB MIAEZ 5477
XVMDEFEDHED HINT20 ZOHTIAL NI/ R
B C RIS E IO 72720, BIEIREARED T
BHRTHEHH IDKBRBEL R R THRET SN Tnb,

FATIZRIC XU, MIEICE SR Dol BT RO
NI A W (B AR ) 3 FT AR R Db LT s
LITMA T, H IR ZE ORI O WA TH S
LEINT WD, F—AIFF T AL 22BN A W% 5
AT B 1ISTEOMBEIFE R Z YTz F/2, REEHO
WEPOBBL -2 R_RT I N e E DM~ —
H—bRE L7z, TD%. FEE FETTCICTICASE
Y SFSFIHAE DY, ADIETTA, RWTTY,
RIS IGRIE O /NBIBERT, ISHOMEAE D

SN BT,

FRIEBE L TEONDZED LWL RE Vo2 N
i AFELD ISHOMEOH ARSI LI L1FITE
AELRDo7z0 DL E, NI, KE, E—F Uit s
C )AL MEI R #E OB AL 720 BT O R R
BEASIE T L7 & B TIAV M EEN - TFED BT
3 EWREEOY—h—TdhaIFT 37 ER W
A3 2 Tz,

INSDOZALD KA LRI SORIHEE S Z5DH, FLT
W EY # OUGEEAZ O TR O FEF IO BT &0
2D, E VS BERNI RN L EZ 2 BT 720, &5
WL DFEBR B2 R ELTE M OB RN 2L
NTWB, SLZDEHFEDINT LD, FHIARTEE~ DR
WFEE LTI D ADSBFEE HIRL TV 2% kesk e H
ETHIMT LD DELIUL, [ 87 NI RZDD
ERB1EAH & KREA) A M A T REFEDOWFEEE Eric
Pamer (iR RXTW 5,

BEBEDFS—AVINTPEZDRE Ackillerimpact and its aftermath

Elizabeth Pennisi

6,600 J5 4ETT. FoKZR /N AT HIERIC ;22 L. BOKRGE
EEDMER LAY D T6% HHIRL 720 LA L, AW2s
WO, EDINILTHIKL . AERDBEDSVOHST
BIEL 72O WTEHIEIZD 2> T e hoiz, 4l

AFTADH Y Y EO ST TRINL 7R a7 &
KETHRRINZBERACOTENS, FRRFOBKEZ
DERDHZEOFMAD > TEIZ,
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2016 4F, EIRBSERFL 7 I 51 1# (I0DP : International
Ocean Discovery Program) (250 A58 — Ald, EAE
193FTA—MVDF I 2N —T « ZL—F—DHLEED
JABC D B RRO B EER R 72 BE, 2o
L—%—D KL ZHY RO KIE TIZH B, TD
PHNC LT, ANRE D EZE L 7-HITHERE L 72130 A =MV
ORI % Ete, 835 A— ML DI T AHRINE N2, 2019
o> TAT ORAFERAF RSN, HERISRI 72
ZEDIEIT S CTHBISN 2 BHEOUTAIIEAT
WO REEN, Z0O EEEHRIZES>THELZT 7Y OHERE
W7z, WA LAL, HERWE BE 172, i
ZEOHDKEDHEIZIL, SHITHZTI L KK TEL 2R
HEDOYE DS, BT STUIANEGAVAATE, ZDk
EMETBEEICEATAWHEIKEIHAIEL TN 2IET
7205, HERE O TITIRZE A E e D o722 0, D7D DT
L3 7856 L CTRB 6% D, HEko Sl 25 L% D
ALY Al =Y (Dl

WML T Fux— MV KE — A7 a5 I
DI LNFEIGTICIE, B2EA PN G- 2 73 7 5
EHRFLERSN T2, WIS 1B 2725w BI,
i Z2e55 | SR L 7- RIS BN LT KSR E R
Ak, AW L 2 MR o AL s L7z,
DALANZIIE D 2 LR ZEF N TV 5, 2812
o THLIH T AR AFRKEDAV I T AT TS T
Weniz,

—J kEaaSEINas—V7 57 20N O 5IB )
S ELZAER b A, WL EOHE G R hoF 0%
M, PN FHELLEICHEERRERL Twiz2 el
birotze Y ERTYMIEDOREE O E 2%k
XDV AEAIZREZ MR, K-PgBERBEE I,
W ZRARE 5720 1,000 FFEIIEY ORI FHIC
BloTHb o720 B 220 30 JTAERICIE 7V A7
FEASEEEE L, 70 JTAERICIZ~ AR 2SI BLL 720 540
D10 T4 CTIHFLED R0 KRESERO B /#1220,
< AR A HBLL 72 BRI S o B ASINE L 72,
ZLT, 70 T ERITIE 50kg 28 2 A I FLIED B L 720

F oY al—TOREITT O THRDO D72 LR EMHE
NBNEG BT ol T I 2 o D HibiThi, 71—
5 — O RER D3 T AERIIEME LR BEL Tz,
2018 SEICHE SNz ZIUTTHEIZL NS LIS AE—
R72H% BB L B HIEIZE A -7 2019 4RI 2
TR MR LM CERNEN 72 A SLHO DA 727280,
LD BRI DML DS BRI EATEZE DD T
ETBY, WKICHEETL2ERMO RS WL/ EZD
Nbe LZOEN72E T IUL, 100 T 4E BN 7z THER:
Y ORAEHIIF ST B S 5o

AM TRV ED AT 2 —F v FIR B O A
Vivi Vajdald, SOOI RMRAZEDS7220194E 13 K-Pg et
KEAITTED [ A—73—1 ¥ — |I1To7z, ERFFL TV,

EEMEARICHZIERAFEDIO—X7YITEHR A close-up of a far-out object

Paul Voosen

2018 4EF T B O FH M TN S/NS LKL 1
W ERHo7200M, BAE, 7HIA (Arrokoth) EIFHEIL
TV 5, 20194ED 1 H1H, NASADSSER V2 %L 7248
HFHg =2 —FR T4 A X1E[2014 MUY | D Z X% 5881
720 2014 MU69 1236 F 10 A —F LD RAKT, HERDS
Ry o A—TMVEENCTBY, EEPLED M)A
WBHA 2= ROV NI D B0 A 73—V T
INFETIMFED DO RAEDR O ->TBY, FHL72K
RIZEEFNLYEIE KRG 2O »HITEAEZILL T
WRWEEZ LN TWD, L L, INHD KRR REHR
HENSBIN SN /=283 o720

Za—=KFA AV RZE5T, 7THIRA (MUY DFi72721E
BFfo RING Y/ TNV F VO SHETI22 | % EHd
5) 5 20D IR RBRE PSR, TIUEZD/SVr—F
A | DX BRI CHAE LA L T0BI LS
M hotze B ZL— =B OKTEDLNTWET
O I AD ZIEERGME. TN IUKEE RO AR B
EL72H0THY, BEOKFUEOENEEL TTE2DO

ERbNL, ZOHFWHRIBL BECIER TN, KEZ
RS AR DS ED I LBDTHHPIIONWT, Pk
REEMTDIDTH L, OF), AR EFIIHKS
B LS>THRELZD T %L, KEoOREA EZICEE
LIZESTEDR VB HENWET[EDIF AW, £rF A—ML
KOPNAIEFEDIU 0Tz ZDH BIRREN AL
INEIRBFVETSTEITR), Lo THEBEL TFIA—
MY ROBRIZ o720 SOTAN) =3IV AR BN 18T,
TUIAAR WL o7 BN T& S, L 72BN
INATTEZONEDHLARY, GLIEAEL TEIINTIN
T2l %0 2DODRI A D W TR ZEAH &, FHED
FINCESTHEDIF AV, REILFAZ LD TH S,

BT REZEIFFE/BATES TS, COHEKA7TOa
ADBINFE T2 T N THIERISR B LK Z HD13 2020 45K
DFETHD, FNTH, DIy aridFRbYTIEL
Vo Za—FRFA AV ADF—MIHAE, EERIE RSN
TGRSR MST, PNSTETH EOEERSFTIERZ W
X957, WICHEEL § REHA 7S— NN RREEEL TV,
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[E%‘JDO“U VO | ZIBHBHEHMEDHER A ‘missing link’ microbe emerges

Elizabeth Pennisi

20194F, BEWFHE, ERAEMOREIH Y 250
RO CRER— B2 B AL 720 BEBADE, eb
2RO NCORW IR T HEMHOILETH D, 124
DO RATEER DGR HARDHIZET — 2L RO HEAE
D HRHZIS 72 AEM O FRICRIIL, < D BB
FBE 7 ARH R WL L7 COBCRIE, bhvbihg
EUEFMAEY DOFmMOMEIIE L TELDTH S,

ZoAEY7a X5 47— 7 A (Prometheoarchaeum
syntrophicum) MK-D1#RIZMIH & X HELIICE 72 R
%o TWAT—F7 (GHME) EMHEN B AW T, EESR
SN[ TAFNVET —=FT7 O —FETH %D, TANIVE
7 —=F 73 FEEOHEFEW R Z O MO RBREE ) SH4HS
NI=DNABTH LS TOARZ DN HSN TN,
{REZEIZ, TNHODNA BFIZIE, BT RIba sy
N7 VST NG B % D A AN O ALFEFET

ZDMF | EF-RBOWEN (A2 VE) EHRETEDLIICHBET
IC12FBORAERU .

Credit: Hiroyuki Imachi, Masaru K. Nobu and JAMSTEC

LEEZ LN TWIZBIETAVEEN Tz, DNARKH L
BRATICZ UL, TATNVET =5 TH LU Z Do
TR B AN AL L 72 BB B A L9 T
LD ERDIBEAARYZE T BE, EYDOR AL T
MR, BEAZAY. HW o3 S MR E dHl o 2
FUAR/ANL FARAEY TR OMERIK FIFshs
8o LPLIERAZL W En D, LD 7EH X
CHUTIEEEN CTH o720

BERAYOMGIER R T7 — 5T 2R ETEL N7
ZE T RO T — 23 &7/ ARG ZFAT L. 2O
MR B EY ORI T 2R TWAZLEERT 2L
WTETz, EHIZIESIE. SO MR A D 5O [ 2
MEEAEL, ROMFOIIREREBR T AL
L7z0 2OFERDPET—F 7303 N7 O E 4 B
CHAEL, E5ICERE S THYAAIZERFi% 3 Tl
(TNBOFE A OFEMIZ FLIRL 725 SCEFE R 7 — A4 7L L ThioRxiviZ
BRSNS, BEE Nature HSIBTENTVS,)

2019 IR RENIAMD T V=T LOTFETIE, BIOT A
HVRT —=FTEHODNA W HHEHICEL DI B
TDRESNT WD, T2, TANNVET—=FT7HORHIH
$ADNABHIEHD, 38A RFLDH 2 F AL AR AT
FFBLDTH o720 EHLOLDIRFOFREED ZOFEFIZIX
BRLTWLD, COBRPBE-DIIBLZ 30 MELHTO
ZETHY, HHTHILIIWNEETH S, SHRTATIVET —F
TIZOWTOMFED A, SHOITEEFETELINGNE, B
AR O 2O W T OSSR A A T A ] B
bH b, LIXZVRDHD, FIFIL M RICLYIIZEH X
B ERET, VARRHAR S0 TH S,

BIMSRIEREDE A& DREFIICERT NS UIDLEE

In a first, drug treats most cases of cystic fibrosis

Elizabeth Pennisi

10, 77 ZBIFED 5B ASF) L 723 A WA M= WF%E
FHIF 7o FERLERRAEE (CF) O KER- D REBI R
RO B DR IKBEINI=DT2, Trikafta EFHENS 3
HZ ML A AT BRI, COMiEBEDOYERIZH LD
HEORVHMIZTEROBELYET LI TEDH
72, ECFEHEDBIZI0% VB IDOERLFE-TE), &
DX BEITHL T TrikaftaZ il A28 T, 17
PHCTHDCFE B AN RER B MR BICEZ B IEHTTE
bD7Z, Trikaftald, CF O KB 5 FELTCFTRAN W E
SNTED 30 4EITD72 B FEDHERIE LD TH 5o

CFEFRET DI, FEDNERBDOI L E A %223
E—ZH RN A TH 5. BEEO WA R 4t
HAUZBWTH40 11X TH %o Trikaftald, Vertex
Pharmaceutical fE2SCFTR 7 > 73712 HNTW DD
FERE R IEE R E L CBRZEL 720 CR iR #RSEZ TTICL T
TELN TV S, IZLDIELN /2 Kalydeco i3, KETHBE
ZA4%DBEICASNDG551DEMHIE N B A2 R
ELIHRTE, TOEREFOBE T, Mo CFTR KA
DGEEFBRCCFTR 7 2787 HG DT 7 — M 2R E
HTET, WALWA A V2l T LD TER VY, ZOKEE,
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B2 BT BREE OB A AL 5o Kalydeco ldZ D%
T HAEHI L LT 2012 FFITARFAE N 720 IRIZ Vertex
I3, CFTRICEF LI 7272 A2RELZ LTI~
DVZ V=13 BLESND HI D2 L F508del D 2B 2 L
T 53Ex Kalydeco EMlAGbETz LOLARDH, 2D2
FHOIEH A D7 53 Symdeko I FFE N2 E DR
R dpoiz,

ZLCCOHRBEME DR FEA W E T 5720123 FHOEH
ZMAAHZETHIESNIz2DA Trikafta ThH b, ZD3HID
MEEPORDIEEL, DRdld 1 T¥—DF508del £ 5%
5O CFEE O CFTR 2SI EE T 202, ZD
A+ F IV EROSE 5. ZOSRITERABICB VT

G % 10~ 15% IS 2, S5IZCFD A PHET B
347z,

EDLHW DA CIHHFEZ BT RED L) MEIT 3
BEZITELEZH T, BITEC ORFREE 125 o
BEERGITRBINTWED, ZRIVEEHOT-ED
IZOWTERERDTE T b 52 Trikafta DS E %
LRWIRDD 10% D BT, EDIHNTH L W IHHSE
R APDEREEL TRSN TV A,

BAEDOS R TIEH D05 FER 30T EVLL EE VI BES
SHFEETTEE LT IUE 57\ TdH A Trikafta D
FAMASE R PT T T,

DVICRATINRSEEZEADFE

Kai Kupferschmidt

19764, 2T RFLME (DRC, BFRHI YA — LA
E) OB SR A VADHBLL 720 Y774
D280 N3tk L L7222, SO NV AT BIRETE R
ZORBIIHFENHBT 2DORTH o725, ZOHEH
W EEZ D572, ZNLLR. 2oV RILEBED
JINZH %A, FeeblebT AR EGYE TH LRI LA
L& TIHIN T WD, 72252019 4E, ZDEYSEIIATHED
TR DDODH %,

ayTREHME R LIRELRS72H) 2D TN T LA
ZOEIH BHEFHIE OV O OIE A B2
5220 FEAE RHL72. WIFhbPukThy, 0ol
1996 S FEA D EAFH DD HEESNIZH D, HIVEDIL

HEREEMEL 2 7 ATIERS N2 3 F OBk DR &
WThHbo ATEHOIEH % IKL 72T > 7 2L IR ER T
X SZIZBIF 22 00FFDHI LD EEL RSN
T A BEDBLET70% M HEFLZD5 Blo2F 0

b\Th#%&%éhk%ﬁ@%ﬁ}? IR50%I2EEES
7oo CORGERIIIERITHAA I OB HHDIZo7270, KR

Hope for Ebola patients, at last

WERINCHE T L o7z, CORBEFEML722 8L ZhH
AL T 2 CTH o720 BRI COBE
WINRTINT LA T O, BGLOE DR TIT
bIIbDIEST 572,

iﬁ%ﬁ%ﬁ%é&:mﬁﬁ%mﬁﬂ WIE I, BEOELE]

[ E g [ H ke VAl D /X Jvefrws$<x 53559
@J’l‘ﬁ%ﬁb)‘?‘épk%z‘ﬁfﬁ)%o BN ERFITASE
Mol FERDBHNI AL IZLIELIE RO 2528 %
FEF TR R RO TRIEL THHBIELz25 Sh
MIRTDOTINT LA ZIZBWT, KISHHE ECHRE
o TWehHTH b,

TARZMBOE RN 540 FERYDHED, HHEOWIZ
DOIAIVAIHL T, ﬂ)ﬂb\ﬁ“xi»f%éiok&oto Z
DB OIEF L AREEETIHY, Y7 7HTD

IARTIANVAFE L CHUEETRL 723> T ADTA VAR
7t Jean-Jacques Muyembe-Tamfum T 5,

AT A0gE

Adrian Cho

20194E, AN LAIGE (AD) 7a275 2003, ikb NGdid bR —
H—DOEDTHAB/—)3Ivh FFHA - F—VF LT,
M FRIREL VDT LAY =% M ABITHLEP L, Th

N\ RILVF LAV —IRK—Hh—ZIRI—F 3

Artificial intelligence masters multiplayer poker

& 7= 2OBBITONWTE T LAY —=DIRE RG]
PELZEDTELRWI VT T LAY — 5 & TAID -
TR AOFEETHY, WA ZHRFEE V2 S,

Japanese Scientists in Science



AL F— 2B W T AMZ RN EETH AN
TWho 20074, AV a—FRHEEF 2o h—CRITR
WIEMRRFES N2 70 7T AR FSEL 720 2016 4E1213,
MOF =255 Fxoh—I0BIE DAL L DR A3 7E
R—FF =LA THLHEICBNT, AR EIEZE 4
INVARUA AN SR B

R—D—TIEBH T D —F% B2 TE T, 15
BRENTWBIEDD, ZOREE )T T HDIZZH 1
BT\, 20174E, av¥a—g R 2 AHOR—
VT LTI D Al 7075 0% B3 LT 207 — 413,
F =T MIRMEIE 25 MOH =R, FTLAY—D
FAL2BZ A TR (N R) 2B WHBDTH S,

8 HICKE AR YN AR T IHEY N =72 B A —FF —
AU RKEEOAVE 2 —FFHEEE DR LTI, BUE,
ANI TNV NVFTVUANY = =TSR I T ZADT VLA Y —
72bEWAHFE TIZh>T Wb, EHD 7155 L Pluribus 3.
AEE RIS 52812ED, 4 VA RAL —MED X
FEIRIRMTTUA T B0 DIEARMMEZ LA L
720 ENENORFED TR LT, A—FBED IR
LK% EZHTEDLTEZ, 6 ADOTLA Y —£20,000
7 LA L72BRCE, 7 —2H ) D TFHBETIS AD

M T LRV T LAY —% Lal572,

Pluribus i, 2 ANFAZ — 207075 LEETLA AT VA
BTV, 2 AN — 207075 A%, Fv ot
EIFHEN A BT WA FRL L 720 T ¥ 2 951,
F o7 FUHIETT LA LW RY, SFHL T, 3T
DD B RHET DG TH Lo AHHRA T2
Bn27 — ATl 200G AR O N D EBE A 0
728, Pluribus 13 5: 2 5N 7RI BT AR R R
P HHIIFEH L 72O TH b, 2OTUr I AL, H—0
B == TN LY LT LA 25 HSE 7213 64
o7 ay2ZEL7eA% k71277 4121 1,200
U Eo7atyd 3hEiTcho72,

ALBITEE BT E 727 — 22 LB ) TV D, F—
H—=ITDONWTIIFELHED KA DB B, Pluribus i3/ w5
BT HILITTELDREN, HFEOR D HEFIHT
BENTHMEZ IS S B LT TERV, VT2 Ty
TDII LS B A — A ESTIR RO
WTERV, LA L. AISHOPTRLELDZED TV
F—Ahld, AVC2—FDOFIHE LIz NESTF T2
T HEXDSRT-DODNB LN,

FIVVDR The Amazon ablaze
Erik Stokstad

20194F, 7V Y OBFFHF TR —=MUHBHEHRKIET
WEEENTz0 ZLDTRD, 75 VN O P KHHETair
Bolsonaro DELRASK K 2Pk 3722 IEHEL T b,

75V NVENLFEMIZERT INPE) 1, 7~ Y TORIEE
AR2018 AFITHART 44 % BML 722 2L T, R D
DL HMEROMNT, ZOHIKIZTAETD 127
AT 9,700 5 1 A —MVIZEL, 2007 552008
ED WM LKA TH - 72 LINPE I 11 I HAGL 720
B EE BRI EER AL EIRL TWTEL. ZDB%FEM
R T ILT BRI EE CAHOIC L L%
FEDHIL TV %, 2019 4ED KIS, TEM ARSI Cn 5
Wi S N 728 2 A TRE TV A S HZEHT
E—Mer VUL ThP), 2OZLIEBELNYE
WCKEDEEDNDHAHZEZRIELTWb,

1 BIZKREIC > TLLE, Bolsonarold 7~ v o B3
BASEAHEAEL . BRIBEIRED 2O DO TFTHEHIKL 720 KK
J&4: %, Bolsonaro I3 K NV TIEEHFHLARE FEHEL |
BB TR IaDE [ ThHELT,

TR O AT RS FU LI DS 2 W EFE L 0] 572 INPE DT
BIRESNIZ, KKFEETSVNVORIGIE, ERRZIE
W O 2o BRI % L7228 Bolsonaro 1321 %
Wb, FA4VE/ Ny — 3L T 27~V V3
SADFMEEIEL 72, MR PLEE 21T, Bolsonaro
1. 10 A2 TS EE 2 72 K SO L B~ E PR %
TRIELTWb,
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FHEDBE measles resurgent

Meredith Wadman

20194, B IR E T RAEKE KL, R TEET R
WMLTW2, AR, B #9. 2L CHRICRER T —
TSI BIT BT T F AN TOES ], b
TAT2018 AFIZHEE 142,300 A& FBIC BN R 5727 A VA
DFFATO —HREHSTVBD, ZOWATICH L TIEF
R 2 F U BHEAEL TV D,

KETIE 12 H5HF TIZ1,276 B0 KIS IESh
BBty —(CDO) T S, 1992 4 Dok D 4
P RE o TV D, FEFIDT5% M Eid=2—3—27TD
FATICB ML CBY, FTOLFVHIEMIRII2=T 1D
T0F Y R OERIERE D5\

SRR (WHO) I — o SHUs S8 )5 o s Tl
RGN F 2019 4E 27T 92,000 BINZZEL . EUL 10 4F
M TR 725722018 AL DRFEHEH 2 720

R CTHBIZELL TV, WHOIZ 11 H5SHETIC
440,000 B LL L0 kB RGO 5 & 2 720 TORKT

(& 2018 FEDRIEGE B LD D 25 % %<, 2017 LD
E2ERRZ TV D, ERUISBITKEVREE Z 51, WHO
S SN TV BIEBIEAT105D 1 LTFISHERWE R
b o THY, 2018 FFDRBEHHE FUIOVTH 980 T A&
HEELTWb,

L DEDIFFITHEERFREICHTL TWD, 7771 F
Tl BIBIIRELE RS2 2 F VY OEHIC > TRTAT
A& SN, 9 HETORGEZ KA 56,802 I Fo7z
EMEENT VAL, 77U TIR, EENRBAT 7 F
For o R—UAFATEBICHIZ AL E T, w5 HAHN
T 1 A2 54 A TORMNZ 126,000 Bl &G 5% 4 5
RIS L2 USRS R0 o7z, 20T REMHIETIE
IREL TELD ADIEGLTHY, Iz EspE, 1272
A TIZHS 227 572269,079 B &G 5 5 5 430 1
MIECL, EDIEFEAL LS IEAMDO T LB o728,
NEET T TEDDOT T F VDK 30% 1275
HIAATEY, 12 H2HFE TIZ4898 FIAS &G, 71 BIAH
FETEL TV 5,

BDE4 Bird counts dwindling
Elizabeth Pennisi

1970 4E LURE, AZX AR 7O 7RV oo kAN B72
LA HE LI %RL%D, RO BDEAT30 % FEE
WA L2V BELRENIED D Do THLIZWAE, 2
TIERITHKZ 72 a7 88 1900 ERAIN AL 7259
12, SO UM BDTII RV PEW) IR EEEA
75 54 RIEEHE). BIRICKA AN A TICE AN E
BRCERIOIERI, ZOFERFEDVEDTH S,

KEEA TS OWFEE ., HHROMREG A, +—T 2K
HHERIVAR A N=F - A Ub, HERICAE BT S B
O EBEHE, BLOERREO T —5% AT, 5298
DR DOEALE R RT o RELTIOHIELDHY, KL
HEEBIIIMLCTwd, L, HERICIR->TERT S
BIZFIEHZ TBOT, I8 TFEFMIEH 35D 1
WAL, HEICAERT 2 B0 8250 40 TR 50 %
WAL TWD, IBBIGADBH 5B TEZBEIVIRILT,

1970 4E LIRS, — AN SIS 19 FEASF 215,000 17
FILL BT A,

KT BUEERT30EPITHPL T 2500, K
DA TR RV EIFFEE LR R B, $8IL 724 HHL
ST, BEREAZ E T WD BHHE ),
Wiz BN THH LR, TR ERR 575 L O R
ETHoTH, BlzbD7=0llkbk, HRODOITENR
L BRI S 2% E L RERI AR G113 < T 5,
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SURZEHECEA SREDESR? An eleventh hour climate awakening?

David Malakoff

2019 4F, RARZENA L CRED L) R 2 T8 % &
BREZEEZBDNAIL Wi B E DD B IkMEE 13T
ROV ZROMERAD, SEEABIIH IR
THY ARNEBAZD— K TH D720, BUFLHEETIE
ZIUTH T D720 D3 E A HLHRE72EE L HKE A
DEEDHMLTWBIEERLIZDTE, Ll ZOX)
M ERO IR, FRL NV TOBIAMATENICIZEST
BLT EBUCNT VT EMEIL 2019 4F, WO hDEER
SAEZEHRAMIEIL 72, 2L T, A=A 7 LIRS
BULHEIBIOBILIKEE, KPFETOFTOEL, 3—
TN CTREBD ND a7 2k L7 BIG D FE AT
X0, RIS X B EI RN IID VB DERY, HE
WA A D P Z IS 2 BOR O FERS 897 205 iR
HOPGERIZKE DT 7,

TN RAMEAA =T 73— BIOFEI LB E,
KEIADIZIZ80% A% ARG E A BRI B LIS 311 Hi%
MFTVBILICABELTWRE WS, 72, [BELD%
[fatk |2 25 NOEIE1L40% AU ED, SERTICZO
SELEATHSTO AN BDBIZE 21585572,

Ya— ¥ —F Ly —DOFAETH RO S
NTWbe B, KEIAD 57 % WML B 2 K EI B
BIERLGHBIEHE ZTHY, 20134F-0K7 40 % 23N
LTW5, LAL, fEe, B, BUAFTRICE->T, 20
RN IRNRIZD DB DL T BB RDD Do FHCFH G
ZoMa, hEERB X0 Ty F — R ATV S
AR, RFIR BUAIWRBEEZ HRAL TV AD 7V —TF
Tl RIEEBDATE 2 LT T 2RAN BB THLHL
W AoHIEM a0,

KED W FTEBERZ ASBMIISR T D TV 5,
RIEZOBUERDIFEAE L, FIEEENE T 2B O
T B R FFL &S, Ko Ief1 58 B3R LT
S0tz LA 2019425 TEL D IR 58 B A
Ao TE AR YD 70T DO A T, W
L AR OO SN EOBEIZ, MELTEDIHTH
g REDZEE WA S LHI2, FHARIRH B2 1L
720 KREGEE T, RBELIIOWTHERT H72012 L
EFBEOM J OB DHIEIROEREFE T HEN), 5
R II OIS HZ TETzZ,

Lol MU 7 EHER, RIRE L TR $ 573
Tih5E A S OWERR, FEATE ABh PR HIBR O f %
FL—HOBOREEDTBY, HEMRICLLE, ZOEE
AR ER RIS B U 2 i YR A P R o #l %
HEZL TV BEWT,

KESTIE, F—=AIFITETTINVOBIFH, HiREE
B INTEBEE B KA OMEBL 720

ZLT20194F 12 A, B —=FTOH 25 M5 EZE B il
SRR E 235 (COP25) T/ T @R L 72 [ & 13,
B2 DI PedmE T 5720 D BART TS D
BREIGETHILE %L FL TR R EE S % kT
%720 L F % X0 kL W HE R E IS o T RS
FolKA G DR P07,

COEHRBUATEEME. RO LA R Bk e L
DI, IRBEALZ B3 2 B A KT 2 5T B, 73
O EF T AL F— 5B (IEA) (& JEH. JiU)R KBtz
EOTAN FEZ AN F—HOBIY RO b5 T,
IANF—B AP BUROEFHER L 723G, ERRA
ADO MR P E RN & V)R aRIc o720
IEA @ Fatih Birol % Ri%, HOFRELZEIT 572012
. TR BGG Y RE O 3% LT Bihd 5 |
LRRTVW B,
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YA L AGEICR ST HARNTEH

B A LV AGEIZHR ST HAR AFZE T 2019 1T ZF AT oot 3

20]9 Breakthrough Ofthe Year .................................................................................................................................... 4

LMl S 7173 313 AMPA /RO
IURHA =S ALY F T AR T, GO EHET I ZEI T o 22

Synaptotagmin-3 drives AMPA receptor endocytosis, depression of synapse strength, and forgetting
Postdoc, Trans-synaptic Signaling Group, European Neuroscience Institute in Gottingen

(R REEMAY L25 EREEEPT ARGEPHE HHR) ﬁ,%EE [

CIEEE RN A AR AT —BILH ELIATF IV LEEZEDS
mRNA O JEHAL :mGAﬂ%ﬁfﬁ%ﬁj\j‘é ....................................................................................... 23

Cap-specific terminal N*-methylation of RNA by an RNA polymerase I-associated methyltransferase
RRAFAER TZRAER tFEGTFEY HuR £A7k ﬁ'_»
REAFAFER BERMAR EMRFELR R 7F=f1517k EE

EREEI 713011972 5 T K WA O AT S 7 2G4 T ) F 2T o 21
Finite phenine nanotubes with periodic vacancy defects

RRAPASN BERFAM {LEEW HEHR/IST ERATO BEREERTOY 1ok %A

B Tk ST+ ARE WD TR D

HRAEALR BERHER (LEEW B GR W) /JST ERATO BEMBErEM7Ov 1t BizE A RE
RRASASE BERFEH (LEEH $8/IST ERATO MEBREBNERTO Tor ks BEEB B2
wEATATR BERAEH tren fRK B

JST ERATO HEfmBrn&EfT 0oz vh MRE /IBLF MR RIRMEREM Rt 42— ARE

SRS AR BEHIRA MR AR s (R

JST ERATO MR T O 17h JI—7U—4— /IB{LZMIEAT BIRMMERSER R 42— F—L—5—
ERAPASRE TERHEH mETrey we A H So AR

HRAEASE BERHRF (LEEW MEAIUE/IST ERATO MEBREERTOVzoh s0—7y—5— 1LEE RK

IEREE 2 EAICko T IEREZIENS
R Y Ly L Y S PN, 375 51 - A, %

Nematic-to-columnar mesophase transition by in situ supramolecular polymerization
_ ==z
RRAFRERTARMAER (PG TFELELR ﬁ_:lg‘% =
ERAFASRIFRARN (L2 THER RAiiRRaamEas 0] AE B—
RRAFAERIZRMAR (2EGTFEY HUR/BCEMRAN AIRMERZM R 52— Bl 2—R *EE —$——
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Design and control of gas diffusion process in a nanoporous soft crystal
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Linking a mutation to survival in wild mice

BREMAY ERNEHERE sEwe Al — I

Japanese Scientists in Science



PRI 7))t — =2 A R,
R h Articl RS WL - S < N
R Ll I S B =[N % =2 a2 YAV u U — 28
Mechanoresponsive self-growing hydrogels inspired by muscle training
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Research Article A sleep-inducing gene, nemuri, links sleep and immune function in Drosophila

Research Specialist, Howard Hughes Medical Institute, Chronobiology Program, Perelman School of Medicine, University of Pennsylvania
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Photoelectrical imaging and coherent spin-state readout of single nitrogen-vacancy centers in diamond
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Postdoctoral Fellow, IMOMEC division, IMEC/Postdoctoral Fellow, Institute for Materials Research (IMO), Hasselt University

(38 Quantum engineer, QuTech, Delft University of Technology) IJ.IZK —$—
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Report XV — DL T ORI BB oo 31

Structural insight into nucleosome transcription by RNA polymerase II with elongation factors
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Scalable and safe synthetic organic electroreduction inspired by Li-ion battery chemistry

Staff Scientist, Department of Chemistry, Scripps Research J I IR 1%

I |52\ 2 B A/ MEAR AN A R 2 Tg A MBS B RIS v 33

Report

Epithelial endoplasmic reticulum stress orchestrates a protective IgA response
Research fellow, Division of Gastroenterology, Department of Medicine, Brigham and Women'’s Hospital, Harvard Medical School
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Evidence for hormonal control of heart regenerative capacity during endothermy acquisition

Postdoctoral fellow, Cardiovascular Research Institute and Department of Physiology, University of California, San Francisco
Eli and Edythe Broad Center for Regeneration Medicine and Stem Cell Research, University of California, San Francisco

(38 GeneTechiistast) R i KRR

JCRPEE ViV 7 fLEE S USP10 11X
Report ML PIFZ D Noteh 327 F IV EIHHIT D oo 35

Deubiquitinase USP10 regulates Notch signaling in the endothelium

- N
Postdoctral fellow, Angiogenesis and Metabolism Laboratory, Max Planck Institute for Heart and Lung Research 7“92% %ga?,
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The geomorphology, color, and thermal properties of Ryugu: Implications for parent-body processes

TRAS AR BERPRN RRBENIEN g/ TETEA seramrtes— 12H ¥
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Hayabusa2 arrives at the carbonaceous asteroid 162173 Ryugu—A spinning top-shaped rubble pile
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The surface composition of asteroid 162173 Ryugu from Hayabusa2 near-infrared spectroscopy
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Three-orders-of-magnitude variation of carrier lifetimes with crystal phase of gold nanoclusters

=
Department of Chemistry, Carnegie Mellon University *‘%iﬂ E‘H_ﬂ,

AT AL A LGN 545 eTF2B I ORE 75 FEHE o 40

Structural basis for eIF2B inhibition in integrated stress response
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Structures of the M1 and M2 muscarinic acetylcholine receptor/G-protein complexes

Basic Life Science Research Scientist, Kobilka lab, Department of Molecular and Cellular Physiology,
3 57 =

Stanford University School of Medicine B1) EH 'l\Tfa

Professor, Department of Molecular and Cellular Physiology, Stanford University School of Medicine  Brian K. Kobilka
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Restriction of PD-1 function by cis-PD-L1/CD80 interactions is required for optimal T cell responses
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Conformationally supple glucose monomers enable synthesis of the smallest cyclodextrins
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Report
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Research Article
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Constrained sialic acid donors enable selective synthesis of a-glycosides
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A key metabolic gene for recurrent freshwater colonization and radiation in fishes
ETDRGEEHEN CREEHRE B3/ BAMRASEAR toeRe arzyn py Al FRTY
EEEFHAER EEEEPHEE %8/ BaMEAERAY totrmar amyey we JLE H

TIUTT I ARDTHA TARTR oo 46
Organoids by design

Director of Commercial Innovation, Center for Stem Cell and Organoid Medicine (CuSTOM), Cincinnati Children’s Hospital Medical Center
Assistant Professor, Division of Gastroenterology, Hepatology and Nutrition, Cincinnati Children’s Hospital Medical Center
Assistant Professor, Division of Developmental Biology, Cincinnati Children’s Hospital Medical Center

FREFHERIAS HATIREE CREETRAIRARER ARSI Y-S 74 #IB/amAs BR%E Boab = Al

Chief Scientific Officer, Center for Stem Cell and Organoid Medicine (CuSTOM), Cincinnati Children’s Hospital Medical Center
Professor, UC Department of Pediatrics, Cincinnati Children’s Hospital Medical Center
Professor, Division of Developmental Biology, Cincinnati Children’s Hospital Medical Center

Director for Research, Division of Endocrinology, Cincinnati Children’s Hospital Medical Center James M. Wells

Tl T AT A ETSFULETTIUL oo A7

Director of Commercial Innovation, Center for Stem Cell and Organoid Medicine (CuSTOM), Cincinnati Children’s Hospital Medical Center
Assistant Professor, Division of Gastroenterology, Hepatology and Nutrition, Cincinnati Children’s Hospital Medical Center
Assistant Professor, Division of Developmental Biology, Cincinnati Children’s Hospital Medical Center
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Magnetic field-induced pair density wave state in the cuprate vortex halo

Staff Scientist, Condensed Matter Physics and Materials Science Department, Brookhaven National Laboratory

Visiting Scientist, Laboratory of Atomic and Solid State Physics, Department of Physics, Cornell University E'%EE *DT%
BRI AMAT BT HERESP RENIL A0 s2 -7 BRRre KIE
ERArAeR BrRmEy sxwe AH E—

WL A8 ] B DT B S B i AR T3 Bl R — 13
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Structured spike series specify gene expression patterns for olfactory circuit formation
TRAFALR EERAEH EROFERE HEERE

ERASAER FERTEH LENERLMIFE 27 M o sregs TTN A
TRASKER EERARN EanAess sepy PIE B

TEAFAFR ELERAAN ESEAE8E BAsmRAsEIREa0Cc) R E1E
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Direct mapping of curve-crossing dynamics in IBr by attosecond transient absorption spectroscopy
==
Department of Chemistry, University of California, Berkeley /J\*/* 71-&5.
Professor, Department of Chemistry, University of California, Berkeley
Division Investigator, Chemical Sciences Division, Lawrence Berkeley National Laboratory Daniel M. Neumark

Professor, Department of Chemistry, University of California, Berkeley
Division Investigator, Chemical Sciences Division, Lawrence Berkeley National Laboratory

Professor, Department of Physics, University of California, Berkeley Stephen R. Leone
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Topological molecular nanocarbons: All-benzene catenane and trefoil knot
BEEBRFNI LT =T TEGHFREM lnR - Bu%/ BEBAFAFR BPMAR MEEFFIEFR Bug
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Singular angular magnetoresistance in a magnetic nodal semimetal

Research Scientist, Department of Physics, Massachusetts Institute of Technology %%7'( ﬁgj:

Associate professor, Department of Physics, Massachusetts Institute of Technology  JOSEPh G. Checkelsky
B- M b RBREEAN I L C
IR 1 R N T e
A rice gene that confers broad-spectrum resistance to B-triketone herbicides
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Research Article Cortical layer—specific critical dynamics triggering perception
Postdoctoral fellow, Department of Molecular and Cellular Physiology, Stanford University
(B BRARAEE BATHRR Seremuen exn DIEE 3EER
Postdoctoral research fellow, Department of Bioengineering, Stanford University #J: Efﬁ
ERAFALE FEAAEHETEN BRBEFEL S5 e o
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Relativistic redshift of the star SO-2 orbiting the Galactic Center supermassive black hole

N =/
Assistant Research Astronomer, Department of Physics and Astronomy, University of California, Los Angeles /E# 2

S-net # K BHHE A SN LZZH AR D AT —HUFEITIAT oo

The slow earthquake spectrum in the Japan Trench illuminated by the S-net seafloor observatories
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Skyrmion lattice with a giant topological Hall effect in a frustrated triangular-lattice magnet
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(38 Postdoctoral Fellow, Department of Physics, Massachusetts Institute of Technology) Ei‘ﬂ_’, =~
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Cryo-EM structures capture the transport cycle of the P4-ATPase flippase

wm RN IR
HRAFAER BERTRR EMBEEL LR BT
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REM sleep-active MCH neurons are involved in forgetting hippocampus-dependent memories
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Gas filaments of the cosmic web located around active galaxies in a protocluster
I{LFMZERT B EAR RHE - BEMAMAE ERMARMES
ERAFASR BARRRHNER T A s R 2 saxanza MBI T
EMRXE 77OV B/ BEMRAERAE RXHZEL B *’AEE ﬁ_
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Cryo-EM structure of a dimeric B-Raf:14-3-3 complex reveals asymmetry in the active sites of B-Raf kinases
Assistant Project Scientist, California Institute for Quantitative Biosciences, University of California, Berkeley

N
Department of Molecular and Cell Biology, University of California, Berkeley ﬁﬁg J%EE

IEREEM X AR B L — =l ko THO IR E R IS BT S
R - FRFAE BT D700 DA TS /B oo 63
An oxyl/oxo mechanism for oxygen-oxygen coupling in PSII revealed by an x-ray free-electron laser
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Report

Generation of time-domain-multiplexed two-dimensional cluster state
ERAFAER TERAAH NETSEn 38 T2 PR
wRAEASEE TeRmes prTyyy Warit Asavanant
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Report

Synthetic dissipation and cascade fluxes in a turbulent quantum gas
KRR AR BeHen smran soe FEH
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Report

Neonicotinoids disrupt aquatic food webs and decrease fishery yields
EERMR A hERER At 52— WEIERARIHA FE710—
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The role of multiple global change factors in driving soil functions and microbial biodiversity
Postdoctoral researcher, Institute of Biology, Freie Universitat Berlin

Berlin-Brandenburg Institute of Advanced Biodiversity Research (BBIB) §7|J< EZ%:
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R AR LR S L OB DFRBERBRBN T B o 68
A shared gene drives lateral root development and root nodule symbiosis pathways in Lotus
BRI EREMSFIER #4027 LS £50S/ BAMEALRAS EoRMRR RRENTEN 308
TR BAEEH SR 2— xa (LR EF 51
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Incoherent strange metal sharply bounded by a critical doping in Bi2212

Staff Scientist, Stanford Synchrotron Radiation Lightsource, SLAC National Accelerator Laboratory *% $ 1§

REEEER 3 A S RS 5 B HERE BB B o 70

Report

Fatigue-resistant high-performance elastocaloric materials made by additive manufacturing
Professor, Department of Materials Science and Engineering, University of Maryland

Professor, Maryland Quantum Materials Center, University of Maryland 'T’]-W _EK

PEIEER AMPA 274K E cornichon iV 7 =y M LA AARDOHETE o 71

Report

Structures of the AMPA receptor in complex with its auxiliary subunit cornichon
Associate Professor, Department of Molecular Physiology and Biophysics, Center for Structural Biology, and Vanderbilt Brain Institute,

Vanderbilt University School of Medicine EF'} ” *EE

FEEECE V2SI %% 4 RN 35U B8 BRI 3 UCTEIS I T2 IV o 7

Report

Intragranular three-dimensional stress tensor fields in plastically deformed polycrystals
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Report

Redox reactions of small organic molecules using ball milling and piezoelectric materials
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Synaptotagmin-3 drives AMPA receptor endocytosis, depression of synapse
strength, and forgetting

ﬁ%EE K’% Yo Shinoda

Postdoc, Trans-synaptic Signaling Group, European Neuroscience Institute in Gottingen

(R RREMAF EFI EREFEEFH ARGEFHUE HIUR)

Ankit Awasthi' Binu Ramachandran' Saheeb Ahmed"' Eva Benito®® Noam Nitzan'

Alina Heukamp"*  Sabine Rannio' Henrik Martens® Jonas Barth®® Katja Burk' Yu Tian Wang®
Andre Fischer®® Camin Dean'

' Trans-synaptic Signaling Group, European Neuroscience Institute in Géttingen

2 German Center for Neurodegenerative Disease

% Department of Psychiatry and Psychotherapy, University Medical Center Gottingen

* Synaptic Systems GmbH

% Brain Research Center and Department of Medicine, University of British Columbia
) Department of Diagnostic and Interventional Radiology, University Medical Center Gottingen

3 Department of Neurobiology, Weizmann Institute of Science
E-mail : shinoda@toyaku.ac.jp Fi d Not
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U R L : https://researchmap.jp/yoshinoda/
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Cap-specific terminal N°-methylation of RNA by an RNA polymerase II-associated
methyltransferase

:%%j( @, Tsutomu Suzuki
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/ﬁ’ﬁ7|( EE Osamu Nureki
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Finite phenine nanotubes with periodic vacancy defects
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Nematic-to-columnar mesophase transition by in situ supramolecular polymerization
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Design and control of gas diffusion process in a nanoporous soft crystal
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Mechanoresponsive self-growing hydrogels inspired by muscle training
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A sleep-inducing gene, nemuri, links sleep and immune function in Drosophila
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Photoelectrical imaging and coherent spin-state readout of single nitrogen-vacancy
centers in diamond
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Structural insight into nucleosome transcription by RNA polymerase II with

elongation factors
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Epithelial endoplasmic reticulum stress orchestrates a protective IgA response
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Deubiquitinase USP10 regulates Notch signaling in the endothelium
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The surface composition of asteroid 162173 Ryugu from HayabusaZ near-infrared
Spectroscopy

:“:E 7’?%2 Kohei Kitazato

SBEAY 1 —2IBT 580 IS

LiEARS FHIBHRAEAME 22— (ARC-Space) 1%

EHBE R EERE"" AT ERLT? BEBEZ® mHREY AR s P g5
AR BF' TR ERE® FHE R BEH ZAL° etal.

| FEMZEH R RS FHBEMRR ° RALAR BRI WIKBFER

PREMBAZRAT MEMAMEN FHAZER  ° TEIEAY SEREMR L 52—

° EAEFERRAT BT MIREH T REAR LB -SRI

4 BRI T AlE TH% ® Department of Earth, Environmental and Planetary Sciences, Brown University

£EH I https://science.sciencemag.org/content/364/6437/272.full

E-mail : kitazato@u-aizu.ac.jp
Contact | FitElh 1 965-8580 BERSEFEMH—HATEE
U R L : https://www.u-aizu.ac.jp

PRABRBINIC Ko THIS DTSN E KLY

2018 4E 6 AICJAX A DIFR S E 2D FLEL 72/ E ) 2 7, FHRiOH LR G825 CREIFIEh 5 A
RIMVEA TSN, EREEWR A % & 8 FEBRA ISR E DL #E 2 5N Tz, L Ladsh, ik
HOIFHIERK R DEEICLY, KIEIERL KT DOAFIMINAEINS 3um P Er DARZ VO RS HIW 77280, 2D
HLE R 2 K SE DIFAEIZFE B Tla e o720 Db, 13RS E 21T 720k o565 (NIRS3) 2 W TZ D
AR IVERAFT HZEIRIIL. ERSEW DOIFAEZ R T RIFEAT) 2 7 RENC SN 2 LA LML 72, F
72y EERBINOKE R, )2 7 ORI BIIIEFITIGE THAHI DR, Va7 h B RIROE 22 ¢ T&7-2&
LEDETEZLE, BRIEWTDIGE LMK TH oI EDTRIEEN D, Va7 bR L C RN I ERIZKED 725
L7BERIDOUEDEEZ LN TVRAIEDD, RO RIE, 132 21X 2052020 I HER B I 2/ NRE S 7LD
AT AT, HERD K DAL IFIRINZ T COREE R TR IR AEFF s S,

Figure and Note

0.025 W—— . — .
| Normalized intensity Normalized intensity
1.10 110
[1.05 [I.OS
— 1.00 — 1.00
I 0.95 b 0.95
0.020 0.90 0.90
w L
&
X
0.015
0'010_IIIIIIIIIIIIIIIIIIIIIIIIIII
1.8 2.0 22 2.4 26 2.8 3.0 3.2 e
B (um)
1 : NIRS3DERBIN /SN 17T I DEFRNRE AT X2 : 2.7um WA DR SR E 7 T
v 2.7um DRIGRE 3 EXKIEMDTFERBERTIRIREL 2P, WBEMICT2L04F
2.7um (R 5N 355 6 IRIND & K IR DIFTEE /R T REH#L, BOHBEN RohGnZend)ay I OREMRISIDEEEZS5NS,

EEICIToTHEVEDDPSEL
NEKEFKBEREERDEBORRERFTIRET. KEBEROLEWVWEEICHS<FEELTVET,
ChETNREDOMEISIR - BUR - KB - 9 - BB LGFETEDSNTETHY., Zh
SOHMREDEICULITIN EDIILRBENPEV FRIBEFICINTOELE, UL, 3P 5R&E2
PRBEICIT>TESNAEREZOFRIIRTIENEHDTU . ROE/HEST/INBREERTH
7=WHD T,

(BE: 3® 28270 17 MRV A I RF—L)

38 | Japanese Scientists in Science



0 = Science 19 Apr 2019: Vol. 364, Issue 6437, pp. 279-282
Science 471985 LIl DOI: 10.1126/science.aaw8007

GF ) 75 AT —DFE AL EDIC
“HiDOIETEALT HFY) T Hm

Three-orders-of-magnitude variation of carrier lifetimes with crystal phase of gold
nanoclusters
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Structural basis for eIF2B inhibition in integrated stress response

ﬁiﬁgﬁ *E?E Takuhiro Ito

LRI £ AR Rt 52— BRBEMMMETF —L F—LU—4—
7o

1{ E|7|( —75 Kazuhiro Kashiwagi

LT EAEEEREM Rt 52— BRIBEMMMET —L HRE

#IL KB A £E» Bif ER RABF KEF E0x Ak E£ET
BLERIRA EAEAERERR € > 5 —

ENSRE AE. AR —

i

A% % E-mail : takuhiro.ito@riken.jp

FR7EH 1 230-0045 #4524 EEE RXKIAHET 1-7-22

U R L : https://www.bdr.riken.jp/jp/research/labs/ito-t/index.html
AR —% E-mail : kazuhiro.kashiwagi@riken.jp

Contact

ARV AIZ &S TE 23 A AP S 58 % 7 B

FERBIGE T eIF2 DV U BBALIC X 57 23 A O, T X CTOEMAEDIARAFEIN AN A SO LD
THhbo WMHIEE T Tl elF213elF2BIZEA A7 LA F RS FUSIZ Lo TE AL S TR BRI B 5-9 525,
AN ABREL T Cld, elF2 DV BALICE ST elF2BICL ARSI E SN D, Z D85S, MTBAOIFHEAL eIF2LX
VAT LB BRAG B R TR S A Z LD IS TV B — T eIF2DV Y IRAILIZ X% e IF2B FHED 45 T- K 12
OV TIEINFTTHOLNIEN TV Doz F2ThitbiUud, elF2B & elF2 7213 VR L eIF2 LD AR OV TS
FAF BT HIEFREARE B ORI ZIT ., eIF2L) Vb elF213ENEN 2R TelF2BICKH 528
ST eIF2B Dt N X4 NZIE) U HRIL e IF2 DB AR TOABIE SN, eIF2 DG AR DZALIZ I ST
P UG DRREAFTHOINTNBIEATREN T FAE, eIF2B DA TE DAL A MM I FE A< Ml 4 28 Ve B L nh 4
DATERIGHL e D FEEATRIR ST BY, RIFFEASELNIZ AL, ARV ANDIGE L) IR I 72 LW 1
HFEE eIF2B 2R & L7z E 22 S FI O 12 BT KD FE A B Z L7253 h D TH 5.

Figure and Note

Eis ,‘," ,A ) 18

> i < 2 77 e

B A }}ﬁ”f; %
0 A S

S

elF2B

elF2B(Z33 9 B elF2 DiE &L

R TRESNzelF2(k  JEU Bk elF2, & U B telF2) 3. elF2B(KE) ICHLTRAZER TRHET 2.
elF2B DfER 1> (F) 13U BB 1L elF2 L DB A AR TD ARSI h /=,

e FOMHLOERT S

FIBEDF— LT XERERBERNC Y 71T EFRHEEN AV T, EHOERNLEEHD
VEDTHBEIR | OHEEBERRSPICT B EEBIELTWET, SEDRY TIRBIEDHEE
IZ&NelF2DelF2B EDFEEIEXDPKREKENTEIEER VL. BEREMICEIRTFINTVSE
EREVASIEIEEEIEAR ¢ BN TEEL /. Th SLEIRREMMEL T EGEFIH T 2B 48
EDREDSHEIBL TVEZWEEZTVET,

40 | Japanese Scientists in Science



0 = . Science 10 May 2019: Vol. 364, Issue 6440, pp. 552-557
Nle (o) (Y RIVIERER Research Article | 5oy 10.1126/acience.aaws188

M1 BEOM2 LA AET 2 F N T) 254K/
G %273 B A RO
Structures of the M1 and M2 muscarinic acetylcholine receptor/G-protein complexes
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Restriction of PD-1 function by cis-PD-L1/CD80 interactions is required for optimal T
cell responses
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Conformationally supple glucose monomers enable synthesis of the smallest
cyclodextrins
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Constrained sialic acid donors enable selective synthesis of a-glycosides
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A key metabolic gene for recurrent freshwater colonization and radiation in fishes

EJ II ﬁ*)?] Asano Ishikawa
ERDEREFMERT £REEFMRE B3
HREMRAZRAZ EHRZMER EEFHI B

:Iti% fiﬂ Jun Kitano

ESOEEFRR AREEPMEE 5%
BAMRAFRAE EHREMER BEPER 54
£EH XD https://science.sciencemag.org/content/364/6443/886.1ull

Figure and Note

Zroal FRID. AL 8

t¥ i  E-mail : jkitano@nig.ac.jp

PRTEM ¢
URL:

Alll #T5 E-mail : asishika@nig.ac.jp \2BREH 19BREH
FR7Eth 1 411-8540 FHE=EmAME 1111

411-8540 #FRE=EH&EH1111
http://ecogen.sakura.ne.jp

U R L : https://sites.google.com/site/asanoishikawa/cv

fDOYK=yF B EE 2
SEBIE T Fads2 D3V,
BT =y F A~ DI, IS FET 5, 20
=y FHEHOREIIIAY I TEN DY, HEl=vFIC
L HEM S 2NN % — T Fo7eGERL WD
%o L L. 2OEWE AL BB O L 372572,
DOREMRBIDS, MORKMENTH S, ML, HEALHRK
B RLERLTWAYS, o3 faick>THR
20, D PAKE T 205905 — T, o7 HEMTE
fibnd, fA7zbid, #ELEWEOETFT VA THLHE
7w G k_@mmﬁmmfﬂk&ot@fﬂ%l,’a
VIERRIEBEN 2 ~FH 1% (DHA) O A B F Fads2
IR TH L7, DHA. #AIBOICEEENE—
F PARBOIZIEH T ET N IRAKER LMY
TR b T RN TER D7D =R A b
W2, Fads2BfnT-Oa—EhHE 2 b7z, DHA
DY HRGIRKDEFTHEESNAZEZ L2 (K1), &5
2y 2O Fads2#815 713, oEE WO 1T, S
R AR, RAIICER LTz TwiZ e
25 (R 2), Mot 720 Th{MERIIBWTRKERD
L BB T THAZEDVHLN o7,

Fads2

.. Fads2

1D AR IDRKIBEADEHE DHA B R BE SR Fads2 &= FDiEhN
RKIBUEH TEE D o= R A3 Fads2:&815F%& 1 DUk
WDIZHEL, RAKIRICEB L /2A M E2 D, RKIEICERL, 22 T—
EEBIT LA I TIEZA L EDIE—%FD,

WA

EHLT EHUER
[ er———

w

Yo MrIARE

JAIN FASET R

HIS T 9Tay
3 et ol | BT=A PR

Fads2 @{EF DK
J;
b

e =
HUINF, IR Zhe
0

# W~ B~ mk BK
R BK ORK ok
AL AT 3. ~k

£S5 X
SRR

2 et BIRIBICECAD Fads2: 815 F D

RO LSNDEIETH, HKAKBUSEHL TWAEWAIEIC AT, %Kik
IEHL = RTE TS Fads2 BImFOEN S\,

HHTROV-EMDHREREATS

FIBDMRETIE, SIREEEMH EXX > TEIEL TEEDDIZDOVWT, FHBAED S FEERE TEEMEL TR
BBLEIELTWET, ITEDREN NI, HEICEMEBRRTEENSRATKAREMTY . SEADHITH, HE=
FAPIERKISERTELVDD, BEFRTIEEBE TEHEVDY, EVOIFAFERHBLBL TRV R
SEEE REFED 1 HER. DHAX Fads2 DEEMEWD. ARERIAL LI ES /LK FRL TV ELSERRIC
BHNEUIz ZDBIETELDHRIMEEED—E—BN HUEL /o AAEDEVM—IE, ZOIIICHITIRRLTE
R REWMFICRETHETHAPOMEEZELRAL. AP TUEMEDPTLEILEAREEAHTIETT,

Japanese Scientists in Science

45



Science

= . Science 07 Jun 2019: Vol. 364, Issue 6444, pp. 956-959
ZERhel  Review DOI: 10.1126/5cience.aaw7567

FWNITTIA RDOTHA MR

Organoids by design

— e

LT:tELB E,E\IJ Takanori Takebe

Director of Commercial Innovation, Center for Stem Cell and Organoid Medicine (CuSTOM),
Cincinnati Children’s Hospital Medical Center

Assistant Professor, Division of Gastroenterology, Hepatology and Nutrition,

Cincinnati Children’s Hospital Medical Center

Assistant Professor, Division of Developmental Biology, Cincinnati Children’s Hospital Medical Center
RRERERAT HAMTHEE LinEwR TFRIRMERM fIEEFI V-7 L 3%

ORI KT $5530U%
James M. Wells

EH5RE &AI. James M. Wells

Chief Scientific Officer, Center for Stem Cell and Organoid Medicine (CuSTOM),

Cincinnati Children’s Hospital Medical Center

Professor, UC Department of Pediatrics, Cincinnati Children’s Hospital Medical Center
Professor, Division of Developmental Biology, Cincinnati Children’s Hospital Medical Center
Director for Research, Division of Endocrinology, Cincinnati Children’s Hospital Medical Center

& &8 E-mail : takanori.takebe@cchme.org
Contact FR7Ed : 113-8510 REHMNEXHE 1-5-45
U R L : takebelab.com

FWHIAR (I=gds) DT A ARHR

FNITIAREE, A2 BN SN2 MR EISE VG R
FREEZFE D G- 2R ITHIRRIAE B 2. ST
BOWTHIEANERILL T b ARTIL AVFT /A FDT
WA RRE A BUT S, AW - T2OWHZ R 72
NATNy BT Fa—F[FFT747 - 20V =7)0 7
(Narrative Engineering) JZ M\ 72872455 am Pl
W27z 5 LOBRMECHEENRA VT /A RDOLE
Bl Z SEH 9 57201203, AN ETRIL 7O 2D
e B % HiE 3 Narrative Engineeringl2&), T/3A
MEDENF NI /A TN DML B TH Do SH
2 SCEAETRMICHERZ R 27 A, vt
IVIRHTS O - ALSERARSE, BIRR / ~ 7 aff R A=
7, &5lZin silicoY—NWaEla—<v - FUT /A V%
AEHEDLIET, LMIBIFASF SR E MBI RO RH )
HRFRAGARE SN D HEIE DD Do WRITA N )4 N
frid. B - AU - BRIATESEA~ OIS HE R

BHZENRFEND,

Figure and Note

Germ layer 3D Primordial Functional organ
and pattemlng organ assembly (intestine)

Ectoderm
Embryonic —_— \
development (f

Definitive ‘Mesoderm

endoderm

Resident
Vascu!jr cells Nen/es |mrnune cells Mn:roblome
Complexity

PSC
differentiation

Human definitive Gut tube Human intestinal

organoid (HI0) in vitro

Transplanted HIO
grown in vivo

X1 : BEHREANH/IRER DI

ZREIMLSOBREMRBIZ-HVTIL, BERREDEZICHER KR ERF
WD SERRERYICIEHEM EIEISL TU,

Spatial default
Tisst

Organoid-by-design

=9)

Synthetic environmental control W
Gas Contraction

Tooth bud
Agitation  Synthetic circuit 001
Flow Electric current (=" E

f o
Brain assembloids

Narrative engineering
Pattern Morphogenesis
Assembly  Growth

o0

Liver bud

Space
P

Innervated gut
organoid

Biological environmental control
Matrices Nutrients S

Homogeneous g
% Celltype  Adhesion 6; @:
@ Factors Stiffness QY
Singlecell  Aggregate ) Enteroid Optic cup
Time

M2: 45747 - LT =71)>% (Narrative Engineering) D275
FIWHI/ARDTHALDI=HICIE, RO IBEREZFLEMNICEETIT
ENBEETHD, 1. HPRFEEE. 2. EWFAFIH. 3. THAFRIH.

(CusTOM)

SEEEILET,

Leaders of Center for Stem Cell and Organoid Medicine

REZMRIEAEE DIV T /NEREETIE, 2018 FELWAINH/IFREZBES LU, BRIC
FADIEDH CuSTOMEREIEND 1 Z— U5t 2—%HILLEL, HHTHEIEBRRDBAEZENL.
Aaron Zorn, James M. Wells, Michael Helmrath EE & %58 4 2%30(2, 20 &L ED Faculty
&EHIC, Organoid Medicine (FIVA/AREZ) DERILEHATOET, BERDHZHIE, WD TH

6 | Japanese Scientists in Science



[V THET SN e TR

Director of Commercial Innovation, Center for Stem Cell and Organoid Medicine (CuSTOM),
Cincinnati Children's Hospital Medical Center

Assistant Professor, Division of Gastroenterology,

Hepatology and Nutrition, Cincinnati Children's Hospital Medical Center

Assistant Professor, Division of Developmental Biology, Cincinnati Children's Hospital Medical Center
BORBERFBRAE R BT e S0 B2 o L BRI Z63R M BIARER 2y — 37 A %

ik wppgas IR B

| BREEOFIC-

AR, BNOTH -2 K72 b O P, SESELEBITT L TOHEMEIIRE N THLHENHH
FERESHO L0, ERWRMILEZ KU F L 72 ZARDSHH, i - HEFJEE GO T, (&% hiitE
KRB BREREFIFERIZT R REA (LY FAET ) ELTH2H3NBIEA S\, EFHIZL T L%
ANOBBRATEFNFEL 720 LA L GDRBIRITTHELA, RS TELWEBEZANINDIANINEZEEE 2 DL, #
RRRNALE D DI VEF R Ao 7o/~ ADERELEBIMITELDEA) D, LHMBEZEOH A% %->TE
724 BT CTORRREL T AN LT TR OB SO R EEEZ 2T 720 BnEd,

| iBnioBzL[TnIOTRIXVE

BAERT, 20134E D) — VRS - [REEE 22 H 87z Thomas Stdhof oA DFEHEZFFIL L7120 TR STE
RoE#HIE? Laasiv, BRI BERICEZS, 74TV - Y%7 (radial thinking) DEEMZEES
NTCVELz TF AR 2o/ B MK b 00 724 VT MNe X T —DINTH NS /-2 s
DA REESE LB )72 DT, WhiE, [ S oBEETT,

HIE, AL — VA S - REEE2 S B SN R R FEO I REESE LB, iPSHTAL (7 EMIAL) 22557
ER RO EZER T A28 T, Kb B oEx ME T 2 HAEBROFEHLEIRL TV E T, @sliE
T ORI AMES AT IE D TN L 7 5815 (Takebe, T. et al, Nature 499, 481-484(2013) ) % 2011 4
CAHRMUIBICAE L 57-0h, [ SR EREL TR R TH o7 I BV E T L Z 5 LR ]
DINT T T IRBBEVFMIESTIE, [SNBLIRTHY), HOWDLEFHR M L E A S5, E=:, Yt
O ALFE LR A LRSI ORI RICB L A T
bHo7zZEDFE IR D TR BE L2,
—J7 MR EER o725 [TILDAK
TAVAVIDOKYEEHA FEELTWET, BD

Bo)@ﬁﬁ%%c:li‘ I-ﬁjgz:[ﬁjg\ f%%’;z(ﬁ%q;‘ Li;_ Liver Bud1.0 Liver Bud2.0 LiverBuf:IS.O Liver Bud4.0 Li_versudS.O
PRSI A BHDET AL SNOITHIRHMOUNT  Comrey .

BOEETATAVIT HILIEST, WIVEIL oo

ZHi FULBRCHERRFELLZEDB) 7 s b . &

5o BAHOMBOTIRITIE, M - LM rarepe, wells, sciomee, 2010 "1
AT % Fio 2B AL L C N 20
BV)‘ %ﬂ%@’—#hj ﬁ*%ﬁf:&ﬁ”iﬁﬂ@ﬁﬁ%ﬂ:’)& : Takebe Lab THOHENHRE

ﬁs“’)‘(b‘i‘ﬁ—o

| Loz rEF 2RO T

SNV LEDLYET D, NEIMTASEZ20b 20T A, D4 ILE) BT, Bk, FREITHEERIC
BHTENE T B IEAEDORE, HDHIEEESHINS, EML FFICHBHEZHIE T ZEICRDFELZ, L., #
R, KPR BRET A)VADOMFEHEMDOERZLLTT — 22 RN TWLILIRTT,
ZALRDFERREIRDESTHLE, SLATEROILE, [SNE[ThIZDTRD, EWITEIIDEDLD
WZEWET, 2L T, Ko b XY EEERE N, —HRBEANL TAL, ZOLIBHAZBIL TN BEVET, &
L TELRWZEZ RS, EVI)DIREINIDEL VO TIZ WL BnE T, 28451 [4 I TERWI R,
[RFJEMEEIZETRIUDLBDZEEINL T, HRI2EST, GLPTERWIEIMTTLI) A FUE~, FF
i WFZRIGED, 137-%72, BELTARLIEPBLNTI T A, BOEZTATIEEN, 2L T BORhotLyF¥
T4 RDT, —HREBEANLTAR TP ATLIIH?

Japanese Scientists in Science | 47



2 = Science 07 Jun 2019: Vol. 364, Issue 6444, pp. 976-980
Science 6A7H5 JREI]gs DOI: 10.1126/science.aat1773

AL BT AR DR BT
T2 3 o T S 1 35 o) 78 2 TR T

Magnetic field-induced pair density wave state in the cuprate vortex halo
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Topological molecular nanocarbons: All-benzene catenane and trefoil knot
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Singular angular magnetoresistance in a magnetic nodal semimetal
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A rice gene that confers broad-spectrum resistance to p-triketone herbicides
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Cortical layer-specific critical dynamics triggering perception
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Relativistic redshift of the star SO-2 orbiting the Galactic Center supermassive black
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Measuring the effects of gravity near a Supermassive Black Hole

The behavior of objects in space and time deviates from the Newtonian description, especially near extremely
dense objects, such as supermassive black holes (SMBH). In 2018, a star S0-2 approached extremely close to
the 4-million solar mass supermassive black hole at the center of our Milky Way Galaxy, allowing us to test the
theory of General Relativity. Using the Keck 10m Telescopes on Mauna Kea, we have been measuring the
highly eccentric 16-year orbit of the star S0-2 since 1995. At its closest approach, this star came within 120 AU
of the SMBH, corresponding to about 1,000 times the black hole’s event horizon, with a velocity reaching 2.7%
of the speed of light. As SO-2 approached near the SMBH, the light it emitted had to propagate through the
curved space-time to reach us; it needed to "climb out" of the gravitational potential well, losing energy,
resulting in a gravitational redshift that is independent of the Doppler effect.

During the pericenter passage in 2018, the difference between S0-2's orbit described by Newtonian versus
Einsteinian gravity was significantly larger than the measurement uncertainty, offering a key new test of
Einstein's Theory of General Relativity. We detected the combination of special relativistic- and gravitational-
redshift. Our result is consistent with General Relativity and excludes a Newtonian model.

Figure and Note

- e ®g 2 : Orbit of SO-2 around the supermassive
g \. black hole

; 150 8 ® Astrometric measurements of the short-period
5, P star SO-2 in orbit around the SMBH (Sgr A*)
on ° overlain with our best-fitting projected orbit in
g 100 < ] the plane of the sky. The origin of the coor-
-E 4 dinate system coincides with the fitted SMBH
2 ? & center of mass.

E 50 ) 4 Black circles, new observations; dark gray
S \. o circles, rederived measurements.
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1 : Artist’s rendering of SO-2
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A star known as SO-2 (the blue and green object in 50 0 _50
this artist’s rendering) made its closest approach to Right Ascension offset
the supermassive black hole at the center of the from Sgr A* [mas]

Milky Way in 2018.
Credit : Nicolle Fuller/National Science Foundation.

UCLASRA RO EBRRR TN —T

b hDT I —TIE1994 FEILTURLT - FXAERICE>TAB LTSN EL =, EIC
W.M. 7y RXED10mLimiEsE-o 8RB L), SRARPOEICHDTTYTIR—ILD
MRELTVWET, SO25FTH+HADKERE. RIARIHFTIV-TICFABELELZ. SE
D —RETEMEERROMRICIZ 25 ERBICH A ZEE T — 2SR REABRCLAED. T2
ERBOT—abFEbhEL/Z, ZDEIMFERFELEH. SSICFKREDSVVEIRICH
HLTVET,

Japanese Scientists in Science | 55



0 =1 Science 23 Aug 2019: Vol. 365, Issue 6455, pp. 808-813
Science 8A238 % Il DOI: 10.1126/science.aax5618

S-net ¥ ER A ASBH SN2 L 72
HAR i 0 20— H & 45 A

The slow earthquake spectrum in the Japan Trench illuminated by the S-net seafloor
observatories
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Skyrmion lattice with a giant topological Hall effect in a frustrated triangular-lattice
magnet
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Cryo-EM structures capture the transport cycle of the P4-ATPase flippase
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REM sleep-active MCH neurons are involved in forgetting hippocampus-dependent
memories
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Gas filaments of the cosmic web located around active galaxies in a protocluster
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active sites of B-Raf kinases
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Figure and Note
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An oxyl/oxo mechanism for oxygen-oxygen coupling in PSII revealed by an x-ray
free-electron laser
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Generation of time-domain-multiplexed two-dimensional cluster state
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Synthetic dissipation and cascade fluxes in a turbulent quantum gas
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Neonicotinoids disrupt aquatic food webs and decrease fishery yields
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The role of multiple global change factors in driving soil functions and microbial
biodiversity
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A shared gene drives lateral root development and root nodule symbiosis pathways
in Lotus
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Incoherent strange metal sharply bounded by a critical doping in Bi2212
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Fatigue-resistant high-performance elastocaloric materials made by additive

manufacturing
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Structures of the AMPA receptor in complex with its auxiliary subunit cornichon
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