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Ak, FHFBBELHT “BARAIE" (Research
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BrXEMBIRPIOTEA. RDITETF 2009 — 2014 F
BIIe X EUE, BUETHEBTEN 2015 4 3 Ao
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(2015 TRZTRIEDY DATIRE R T Ha1 B AR
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(B24F 100 MHASFHAT 49 NTNMEDA) o FATL
Essential Science Indicators (ESI) #3EZESH 10,839
MRARBANRS, #EEBREBREIFALRAER
FRBIRNATADE. REFFAFIN 149 MATFH]
B EATEIEI RN T
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S ESI U 21 NERLLERY 10,839 Mif
REVAEXDE 10 PRERESHARFRAEF, AR
W/ PARFRRUE R A RN OIEX, LR
S5IXEEEHITHIF, REUHERT 10% BRASIX
FIBAEN . DULEIE AN, BREZ IR
XEREFERFIEEMHE, JHEBE “RFE” 8
M5aA. BT AR DT BRES DI AFR D 5
e 10 MARBDE, Hit 100 MAREDE. EAE
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7 CPT, SHEERE CPT fonpVEM £, SIBMT
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e # (P)
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SR RABIA)N, SRR AR EF AL SCRYAY jE]
DTS E TN FHE, Zoext (P) RETH
REDAFAIREMNERIZE, £—ENEKRA, —
PRDERIZOIEXEL (P) MK, REFZADAMIEEK.
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ER5IAZOIEXHIXEHEE (O BRUZRLIEXE
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2009 — 2014 FRNIEX, ZOIEXFHYERFED ST
F 2009 — 2014 F 8],

BPFRAUEREY 10 MARENA 5 BZ0IEX
pNEX (FE513CE) REEDHATUEERAIET.
CPT EMERENERARINABLBEERT. T8
RNRTEFHSIEBBE, X TALERSIXEE
KR, TS SXERPR A2 ERF R DBIRTE, WBELE CPT
ESRRMER, JUMERENME HBLERE
SRARFDE. BEXNTFROEX (P) BRUBIER,

2015 R AIiG

NREBELGHIENRE, KEBDARBDARIIES XS
FHE-ERENIEK, AtEELEBTYHR
AR RS HBIIER,

SRS KRR OIEXBIER. ]
MEBCRTHT T DMfre IBREMEER. MAER
ERA[IATERARE, EB] AT
PRSERA R, 5=KKRNXIHES I XEPRIER
MAVEAIT T 24, FITHE. EREXEHRRIE
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®1 Rk BEMFHEYF A Topl0 FARENE

2015 R AIiG

HE TN e W35k RIS AR
1 TEIRAR RN D FIESAE 35 1884 2012.3

;| PR AN AR E AR TS . Loss —

3 B R ENEERIBNEME RS 43 2616 2011.7

4 FESHINATETRINIE

5 BEYARZRBENENESES

6 | NAC ERAFEEYIN X IEEYBMEFRRITER 17 1039 20115

7 BRI S B w18 22 1022 2011.5

8 RELLE SRR D FIENIE 22 998 2011.5

9 REFTMREEEZRRA 22 1336 2011.4

10 ER Bt M REYIBA 32 2195 2011.4

1 Rk, EYEMEYF N Topl0 HREHENESEX
2008 2009 2010 2011 2012 2013 2014

o HEMRARBEND FESNE . ° ° ° ) [ ) o
o ENEMGII BN RAE RS ML 5N HRA . . ° ° ° ()
o EHRENEHTBNENEZHR . ° ° o O ©o
o FRSHRART L e o o © 0 ©o
o EMAGREGMAMNIES RS . o ° ° L [
o NACHREFIE YR AEE MG H9EF . . . ° L [
o HEYMRRMRINS BN 2 . . ° ° [ o
o REKESHAND FIHEHIE . . ] [ [
o BREFIFIE R EIREZREA . o ® o o
o EHBUAMRAENIA . o ° [ ] e ©O




1.2 E5RSF18

EYMRGIREETME (Systemic Acquired
Resistance, SAR) @—MEEIE SIEYIHFEIRMAENR
[EREMEEN—FHETEL. HREMRAREE
MM ETIRSEMNTREES, TEREE2IKS
=T, MREARBIF, AR EFERTRAMN
mk, AREEMNTEE, LEZUAETEY)

71, REEEVDRSGRFERMEREESHRSHTER
BT REMR, ENBNEELRTFE S REVRE
SHRIAGIREE, FfETHENNER, XEDN
RIESEIREE T HERBMINR, MEMRER
MRS AN AN EESKSEREDBXM D
B,

“EMRFHEEHERENESES

ZRASAERN I8 RZOIEXER EHERE
MARENRGERFUENEESESREPRXEL
FYRMER, 0, EEZMIFARFED FEEF
MABEYF Z B Greenberg JT #HIEF 2009 F££
# 1£ (Science) £ B9 “Priming in systemic plant
immunity” —X# s8R &S, B 199 R, ZXH
REAMT EF_BNT_BES 1 BEA (AZI1) 7EFHHE
BotHPHNEZER, UXEZOVEXARKNART
TERMTEE M FTE T B ARG RS TR EIE

DI

FAZOIEXNEEFHE, ESNE5RKT 11

R2 “EYVESREENENESES” MREVET 18 Bz M Top A= HEMIME
HEE Ex  f&iiex Ll HEE 4 Zoiex  EHufl
1 ESJES 11 61.1% 1 BNt ARE (FEYH) 3 16.7%
2 =E 7 38.9% 2 WIERERE (RE) 2 11.1%
3 It 4 22.2% 2 FREEAY (L) 2 11.1%
4 EES 4 22.2% 2 PpVTIRAFE (HL) 2 11.1%
5 | PRI 3 16.7% 2 ERMRAM (RE) 2 11.1%
2 =FRERFRE (RE) 2 11.1%
2 MHEXF ERH) 2 11.1%
2 BEIRAE (EEH) 2 11.1%
2 rEmFEAE (EE) 2 11.1%
2 BARRY (EEH) 2 11.1%
2 BEBREXRTE (ZH) 2 11.1%
2 MEREZRAARFE (EE) 2 11.1%
2 THRIVKRT (EER) 2 11.1%
2 HRIERTE (EBE) 2 11.1%




R, AZARZOIEX S8/ 61.1%. i, BE
WREEFHE, ETRABERRT TR, SLbA
38.9%

MEEFEERMAAITZEARRHEL (&
3) RE, EETHT 230 mhE51IE, SRHE51E
XER 28.9%, BHIESE _UMNEEHKSIEXE (113
R M2E%, PEU 101 RRMES e EHEE =,
ENMER, BEDEFRUILBRHESNIEXHRE
— HXZE=ZMERHZKRF (5K , HES=
WEZEERMFHAPL, B21E. XEB3IR
WA NERES LS A Topl0, ZFHMEZKAY
MITEE,

SZEDTARINE “EVRSRFERENES

x®3 “ENRRRBUERMNESES”

2015 R AIiG

BT BIMOIEX 55 e RIS RARRR, XE. BE.
It REMAEFEEERARINAZOIEHITH
EXEmSINERER, HREENHTHENS

BR5Ro

HRAPERHESHEX AT Topl0 M= HEF~ B

HEE ExR  #E51eX el HE A ME51ex Ebfl
1 eSS 230 28.9% 1 DEFx (BE) 31 3.9%
2 == 113 14.2% 2 SBE$HERE (FZ) 25 3.1%
3 HE 101 12.7% 3 FEERRERRAL CEE) 21 2.6%
4 HE 71 8.9% 4 BT A (FEIH) 20 2.5%
5 EE 60 7.5% 5 FEERKURFEHRRALRE CEE) 19 2.4%
6 | AEUIEF 60 7.5% 6 EERLE (EE) 18 2.3%
7 = 55 6.9% 7 BT FEMRZESR S () 17 2.1%
8 =k 43 5.4% 7 PNAZBLEH DR (EEH) 17 2.1%
9 It 38 4.8% 9 WVTRIRKRFE (HL) 16 2.0%
10 | m=EX 37 4.6% 10 FERFR (FE) 15 1.9%

10 BRERARE (EH) 15 1.9%




1.3 EQARAENE

MESKSERE, TEZMMNEMEDERK
RENEZFEYNBEER, HEEMDETHIK ER
SMANTEE. [53BEERTBTMESIFRRNEN
BISIRTHRAREMATREABI X E, MET
S5 EAMATETITIEX —EMARBER AT H

B RRELEMX 2N AR T2 THERMREA,
EEABESHFTH OB EEFEER S ERMBVEL
BEHERITMEDN, RIS HERNARNIETRER
BIES, HAOMANAXERTKESEERLALS
ERKRZMNEMSEL. EEMRAEREINE
KETFENSES I BIMATE TR R HTIE, 1B
HARME IR BT URZUHE RN, 2012 F,

x4 TESEWATLTHVIE" ARG

“FRESHMATECRINE

(Nature) #EHETHE 11 PTERPBRER(TZS5
W—TEARE SN, 2IRMASEEIRERAM “F
2 K.

RARZRNEKB T T TRIIAT ZHHRME
KR, BEBRANNTTERNMESIAHMHE
THHINBINERRN R, ARRINERIZLIIEX
ARERER, “KORW M “WIVHE" Tz
TEFHMEYFETHR DR REER.

MERMNENEE (R4) RE, EZIEF,
EERMARERMANERRE, I8l 7B 65.9%
Bz 29%) , RREEER TR0 BHE
A0 10 B9AREY 8 P, BEEMST T HAES.

F 44 Biz0ie S Topl0 = HEFI= H G

Hi& ExR  fZoiexX  bfl HR M8 Ziiex  Eefl
1 ESE 29 65.9% 1 EERER (EE) 11 25.0%
2 | ERAIE 8 18.2% 2 EERIEZME (EE) 9 20.5%
2 mEX 8 18.2% 2 THREFARE (EE) 9 20.5%
4 prE 7 15.9% 4 WEATFAE ERH) 7 15.9%
5 PRYLSF 6 13.6% 5 FEEERRIBFHRL CEEH) 6 13.6%
5 RE 6 13.6% 6 BEZHREAART (FBIF) 5 11.4%
7 BAH 5 11.4% 6 EEMRIATER (EE) 5 11.4%
8 ZE 4 9.1% 6 mRE (ER) 5 11.4%
9 FRE 3 6.8% 6 BEXNIZIKE (ER) 5 11.4%
9 £PaEf 3 6.8% 6 LA ERBKE (ER) 5 11.4%




MEESIRZARINARNBSNIEXEHRE, XE
BY 1088 WHESIEX (% 5) , HZENASMSIIEX
B9 49.0%, BENSLTHMER, BHRE 2 878
AAITFESEXE 263 F) B4 ES, BEAFIL.
IEXR. BWRSF. ZENEECH~HTREZRE
513832, LL10% 2689 & EE sl Tz ATARI S 2 5P
RE. PEMHLNLAL 160 BHasiex (71%) 2
A28 3 1BPAo

ZRELIA

2015 R AIiG

EREs1Ie X EHE AT 10 BT, B 6 KB
XE, REAEZAREE, EENERTEERESE
REEFm, BB RANRESMNE. Hit4 K
ARREFEE. BAF. KRENHRE, ZEERR
WA 5T LL 105 BHES|1E X A% Topl0 HH4HY
521l % 5M%E 6 BHNEAUTHFMARAZREM
ImEEREHRMK. SERMHART. PERFHLE 8
BB EF I NIZ BB ETT5.

&5 “FTESBEWATTTHNIE RGPS IEXET Topl0 /= HEM~ HHA

H& ExR e bl H& Ok Ziex Ebfl
1 ESEd 1088 49.0% 1 EEHRMRS LT (EE) 197 8.9%
2 | RAFIE 263 11.8% 2 FEERRIMFHRR CEE) 105 4.7%
3 MEKX 251 11.3% 3 THEPRKRE (EEH) 103 4.6%
4 RIS 231 10.4% 4 BENINZKRE ER) 86 3.9%
5 EE 216 9.7% 5 BEIFREMRER S (A 81 3.6%
6 ZE 216 9.7% 6 |IHTEIHM. SESRUWMFRA (ht) 80 3.6%
7 EES 159 7.2% 6 EERE (EE) 80 3.6%
8 lES 158 7.1% 8 FERZERE (RE) 7 3.5%
9 Imt 157 7.1% 9 XEMEER (EE) T4 3.3%
10 | BXA 101 4.5% 10 T FRBRE (EE) 71 3.2%

2. #iéEa

“EMPREFHIRE. FiESEYTSMmE RN EE
HUHIFD A"

AFUHE — DA, B “EYTERE TR
W, FiaSEYMEMBRAEENGIRIEE" o HhH
BATRAEFEMBRRIORT TR, 2NEFERA
AR 120 (2= BIMEL, R 2R
BRI EFHEIRRLR, RIEACTEIEM, #
B R D ALAKZIR N ERIER T, THREYNE
ME. FRABMHHREVRR. HEMHRIFEY. B
IEHMABEREEN R AR BRERe. £85I
BEREEEE N, EPHREY ey EEN S,
BEMEFHREAEY, %776 LNERR,
EEEMERM, ESEYMNEENEERNM,

ZHTHENA 15 BIZOIE X E S A Y)Y £ 5] =M
ZPHEFETIEMR. RAMNILEHRS BT AT
BY Shabala S #IREEYIME S EME BN, SElT
4 RZOIE, T 2013 EA RN —RBERIEE
2577 My ELAE Y RO 26 25 324 6 Ko M Eh B R R
FHEH M EEY IR 50 r] UIFE B AR R EAMBIRIE; [BE
REFM—RARIENRT TR ERIREZEF 18R
AR BB AYE RN IR T R R EEY MR
2%,

DI EERZ DI XA RURBVIBR A SN FF R M 2 1F
¥), IRESRETEET F EEIEICA.
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1. =78
1.1 £ 5FIEREIF 4 Top 10 HAREIEREES

FAESSHIRERZIEP, ATUEAMARIEIEE, “HRAXNMANFMENRENE" AR “EY
SEMEL. ERMESIGMR" 8. “TRAAMABAMFEMERRENEN 5068, 24 MAREDE
TIESARMNFRNREM . “SFFRFNERBIDSR” | “BREEHENFRNEM M AXEETR
By A BORRRRNSITAL” o IESh 1 DMXEDE “BYRDAFER (PPCPs) MIFRREEMEREFRIES” tharl)3
B EIEE. ﬁﬁﬁ?&ﬁiq‘)\ﬁéﬂﬁiﬁiﬁiﬁﬁqﬂfiiﬁ@*lﬂE’\Hﬁ%fﬂ%ﬁi&ﬁ?%"ﬁ{\ﬁiﬂo




*6 ESSHIERFIE Top 10 HAFEIS

2015 R AIiG

HZ HREA e X WEIR  RROIESCEIIHARE
1 TESF AR 40 1283 2012.8

2 FSyESZSE Sl el SE RS 17 1122 2011.8

3 EEISY L EZ SN 18 1321 2011.7

4 SMEEFHR 11 1165 2010.1

5 | 2BdREME TRESE. BaRE&FEFM 13 1986 2010

6 SRTEEXT R RIS E 4 PRI #20h

7 Maxent E#Fh D IR BTN FFEI B E ST 22 6093 2009.6

8 [EHENAREES 30 4796 2009.6

. R ,
10 AEERZTWE A BIR2ERNXPL1TF(H 7 1553 2009.6
2 ESSHERIZE Top 10 HIZETAMSEX
2008 2009 2010 2011 2012 2013 2014
o MESFHEMWFEHIHIM . . [ ) o
o IR R . . . . ° Y
o EHEBRRIFHENEM . ) ([ o
SIEE TR

o SIIBENE TIERE, IEHERR AL 20 . ° ® ® o [ )
o SIETIEXRELSERHS MEDYIEY 0 . ° ° ) ® o
o Maxent S47Fh 5 F IR BTN HOBE 5575 . ) (] () o . .
o EEAEENAREEE . . ® @ ®e O ©
. giazigﬁzémmﬁﬁmwrr_&&?s\gzﬁ-magz - ® P ® . .
o ANERBETWEANRER T . ° ° () ® [ o
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1 2 Ell\\ﬂll\\ﬁjiﬁ

“‘RIRTEMFRESEFES MEnEIRm”

S E 46 B A 2 35 2 2 5 Deutsch CA %15 X—RRE T AMINERINR: REihEs
20084 5 8 6 B (PNAS) ERFIEXH, KT SETWHENE—L, MTEIAT “SIRTEN
BTSSR MM E S R, £EEED FEAER S AN X—HR8. %
R ENY SR T SRAIRERI Y, TIHvEihe ST SRR 623 7R
BIRBRESMAN, EHAETETHEER T

B, BN NEEEERE, MESER A2 “SARTBE S ARG R RS IENYIR R B
HAERE, CIFCEESHHEISRE 2T AFRNES 5 RIABIESC, I RRE. RARITA
MBF RIS, FHlthSEEEANKAER R, SARIPER (X7 o

RT  CREZERNFRSEMMMS MERNE" AREEHZOIEXE Top = HERMYE

H2  EBExR M5B Wfl R Mg MEsliex kel
1 ESES 4 80.0% 1 ERWAE (EE) 3 60.0%
2 | RAFIE 3 60.0% 2 B|IRAKRE (RAFL) 2 40.0%
3 mEKX 1 20.0% 3 BEKE (RAFIL) 1 20.0%
3 AXBEFAF (NEKX) 1 20.0%
3 MBRZMUKRT (EE) 1 20.0%
3 ettt R® (E) 1 20.0%
3 MNAKFBEZNAR (EE) 1 20.0%
3 IIMNAREEDIR (EE) 1 20.0%
3 FRIFIARFEFZHL (EEH) 1 20.0%
3 BERERF (RE) 1 20.0%
3 EHREAFZBHNR (EE) 1 20.0%
3 BAE (RAFIL) 1 20.0%
3 BEHERRT (RAFIL) 1 20.0%
3 | MR AR L CRARIIL) 1 20.0%
MIZARBARRES IEXMERDHHRE (X8) , Bt RS, BRI EEHERAF NN
Topl0 ExRA, EEL 379 BHE511EX S E8M51EX FRFMREREEEHE 36, 35K 33 BME511EX
B89 43.4%, DAES 2 BEAFIME 3 B RERY MZOIEX PR ZHNERTAFNNRES T 27
2.4 157 2.8 %, MESEXEHRAT 10 BIHIGH, & RS 133,

AFIBIB/RAKRF BT 48 BHES1E. FEIFRY
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2015 W5E AT

&8 RERLEXNTRESEMMS MR HEararEs e Top = HERMAE

H2 ExR  HE5hExX Al H2 M m5lex  Ebfl
1 eS| 379 43.4% 1 F|IRAKRE (BRAFL) 48 5.5%
2 | BEXFIE 157 18.0% 2 HBRAA AT (FdF) 36 4.1%
3 RE 135 15.5% 3 BEHTERAT (RAFIL) 35 4.0%
4 MEKX 72 8.2% 4 ARFRERRER S (FAEF) 33 3.8%
5 FaYIEF 65 7.4% 5 BRURBAHTRS (F4%) 29 3.3%
6 B 61 7.0% 6 BMH RS CRAFL) 28 3.2%
7 EE 61 7.0% 7 ERTAE (EE) 27 3.1%
8 mE 59 6.8% 8 BRARFE (BRAFIL) 21 2.4%
9 A= 43 4.9% 8 REmMKREER (RE) 21 2.4%
10 BH 39 4.5% 8 mEHAE EE 21 2.4%

13 ERRRENE— “TIESRAAWIFIRR

LHRF R TUE PR BB AR MR KA ERE AR
IMBRHBITERS. e AXIETHEHIENEIE
MBREAE LU IM: —BAKNERIEFERER
ROVBTENR;, —RERZENEKGENR; =F

EFIERMBIM R ACSRIRE; WK KT RBIAEHE
FERA, ARRESAHRETE R AYTRIR;
ANEAXKIERHENHERIRRD, Fla05|LHMmE
%

ZARFOAN 40 BRZODENERXEITER
FH& XS KK IR 15 BT 8 B &2 M LA KR 2= SR HE R A1
ERENHRNESNEmM, EEFRTAFLIKE
B EAE Jackson R F 2011 £ 5 BERETUES
£ (PNAS) EERM—IARKBERAKNDER

B

(hydrofrack) 12EXTIES (shale-gas) filsHiiray

KRR FEL LIRS TUE R RIS 17
%o XEIEXHITN (PNAS) 2011 FE+ARHARK
Wz—, FAEEZARFARESIARZHIEX,
WEIFRAT 189 Re XBRIFEIBITEEITMNAIL
NEE—RIELTKFTERUEMMEKSSHHIT
AR B SR R SOk, MLt EN X — IR R A L5382
SZRIOMA—BERRASITLS A s, Jackson
REBMEILXNEZASRENENZOIEX. ALt
Jackson R 538 MIZ VS SKEUER 24 5 [ SR E B %
REPARERHIES.

ZHREDARY 40 BIZOIE, KEZ57T 39K,
M Top F=HAAN 2 BREEN L B, HpitreX
F 9 BIZOIEXLE Topl0 = HAMMIEEE (R9) .

15
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&9

“TIESFRIFERR I B

B FHIVA 40 BiZCIEXH Top 7= HERA = L4

HE ExR &0 Ll HeE A4 e bl
1 ESE 39 97.5% 1 HEAF (EE) 9 22.5%
2 FE 1 2.5% 2 CZERT (EEH) 6 15.0%
2 = 1 2.5% 3 HBRHIZKTE (ER) 5 12.5%
2 | BAH 1 2.5% 4 FAEBERY (EE) 4 10.0%
2 = 1 2.5% 5 BRFHFR (EE) 3 7.5%
5 EEERESFSAREER (EE) 3 7.5%

5 MMAFEE=FOR (EE) 3 7.5%

5 HBEASE (EE) 3 7.5%

5 BRFERHAFRITTOR (EE) 3 7.5%

MR 10 K536 XA Topl0 = tHER = LA BT
UEH, EERMHAALME, 472 BHIHE

\\\\\\

™

e ESES Rk

E2REE (9B B10F MERMFED U

48 RN 42 WhE511EX, U5 Top 10 = HERE 3
M 4 B ZARBDANES LR Topl0 F= HAMAIT

®10 “TIESFANFENEN ARACEPHESIEXH Topl0 A= HERM ™ L
He2 BER MSlHex bl HE M W51 Ebf
1 ESE| 472 75.2% 1 NBhZAE (EE) 42 6.7%
2 EE 49 7.8% 2 ERERESFSASERR (EE) 38 6.1%
3 | mEX 48 7.6% 3 HRAFE (EEH) 36 5.7%
4 lES 42 6.7% 4 RZERF (ER) 30 4.8%
5 | BAFIIE 29 4.6% 5 BREMAFZEICTHOR EEH) 27 4.3%
6 =E 23 3.7% 6 IMMNAF BRI (EE) 25 4.0%
7 = 15 2.4% 7 FAEIEAY (EH) 23 3.7%
8 | BEAF 12 1.9% 8 HUBRAY ((E) 22 3.5%
8 = 12 1.9% 9 lRHAY (EE) 20 3.2%
10 105 10 1.6% 9 EEERS (EEH) 20 3.2%




2. FHENE

“GiR AN APIESR (PPCPs) MIFIREEMRES
Feiz”

G AN E A @ (pharmaceuticals and
personal care products, PPCPs) 1ER—ZEH%HY5
24, = Daughton CG 1 Ternes TA 7£ 1999 12 th
B PPCPs BAEMIMNEHFRVRERMK, FWINER
ERNRERRMENF M, PPCPs FEEFMAL:
—XE2HY) FBEFHRLES. NIRA. AR,
TuEs. RS , S—XUEPAFERR (8
BEEL o, B8 HRKE) o

PPCPs /REIFEME, —HRTE ng/L - pg/L &5,
BEMSWEYEREE. TEME. HER%A. &
BRAZHEANRERM. FTRTERFAMENS
Z) (POPs) “MEFEMR” “HEWIRR” M “SIKEIR”
BIREME, KZZ¥ PPCPs ORISR, ZATF K URER
SSAIE R IEPALE T B POPs —#f “2IREXL” 17
AWEE, FHMELkE PPCPs EF BTN HETE
B AT S BV 8. RE PPCPs Y+ =HA%T,
REAR, AMARENELMMNEIRES PPCPs 2
B —F “SREET RS, RERZRITEZSE
IR “EIMFAMRESR” o PPCPs TR E

2015 R AIiG

ERBTFTHIA WEFEK BH5KGE Ak
HIBHE, BTG5 KAE WEKMERARS
PO 2032 PPCPs BYEK, KEBDARELIER) PPCPs
WEHEHEZHKES, SEYLRHBETERS,
HitiR 5 KA ER G R KT PPCPs BYM R AXY
FRIPKFREBIRIRERIZEAIE X,

TV, PPCPs IR IR AT, AL IE
B2l EEXE, WIREFR PPCPs B9 M K Ah 1B 75
ENMREMAFMA SR — 15 PPCPs #8X 8V F
A TIBKFE KPR IRE” NiER (2013
FRAY BRSFEDE. S8, “GYkNAFER
(PPCPs) IR EM R ESHATH” F<fAmang
RENES BRZOIEX, WIHAREN—RIEX
RERELY AT Boxall ABA F1E 2012 £AKRHE

{Environmental Health Perspectives) EBI—&E18

, HIRET 95 K5l ZIEUELE T PPCPs XHIF
BN AEE: a) IHMEYMRNMERT, b) BE
BR1E, o) YR REMRYL, d) KRBT X, e)
MERNMAE, M) NEEE, Hih4 Biz0ieX
BRFRT 2014 F, DRIXKAT REB PPCPs IS,
KIKEMM. KERFRIF M,
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1. 2808
1.1 {ERRI 404 Top10 FASUATALN

HbIKFL P S Topl0 FARATIAEF A 6 N5 REE
EX (FAL. 2. 3. 5. 6 7) , FI4 M MEH
KYEFMMHEFHAT (FE 4. 8. 971 10) , BR
B PRI T EEARRERE ML, R
ERAURENTS EHHBIENS HME-ETH, xZE
eSS R Tk u#iE, SEFRERN. BFEIARKE
FZOEHE, RRBZFERLRNSRIER E&NRF
B ZEUR R Z —o



& 11 HIXBF Top 10 BARAEDE

2015 R AIiG

H2 RRATH e WER RO HARE
1 SRETUIT TIBEN MR 21 1153 2012.3
2 SRAGEHR 32 2597 2011.9
4 TR R IUNIEINME R 5T 22 1785 2011.8
5 | KLk | IRER S SRETMBIK AR 20 1651 2011.8
6 ASHHRBESERFTHIER
7 BTEEESSKEENXR
8 2011 FRBARAMES ERREHAR 29 2414 2011.4
9 MRS Th ) F IR 30 1968 2011.4
10 PEE BN A LM R 24 1584 2011.3

3 HUEREIFATIE Top 10 FRZEHARESIEX
2008 2009 2010 2011 2012 2013 2014
SIRT U LA HURMEARR I

o SERGERHR : g e O . ‘
o T— BT ATIIEIMERFAZ . ° ® ) o (] ([ )
o KESASHKIRBEHS SURTH KM e o O O
o ASHIFEESBERSRNER . ° ) Y ) .
o BEERESLHALNER - o o © 00O
o 201165 BAAHESERRERH e O O ©
o HEHIBENH TR . ° o O o o ©o
o EEIRANENERAEMR . o ° () [ ] [ )
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2015 BTG

1.2 EQARAENE

R FREER R A S A DA ESN R EEHR
W, BEANRREREIK, EMXIERRSETNE
ERFMEENAC. KTITRIBENKTUESNER
BERpRRWIER, EREdiETEBSHEMSER
BEHEHIZDHBHARUFERE. #HMFEZMAK
B, TMEEKSRENRRERIEINAERRIE.
MTIAMRIRE MK | . RERIFHFTRET, &
HE A OR T A UHARN SH LA 2k TR
WEZARER, REREMS, 25NLE, MERH
HARES AR R IB A EENBSEEMN,
BEMFHERFIZT IR ZINA. FARFIAN,
BRI HE N X PIXYR AR R R B 1L 5 I RISEFR
MR, MEEPTAREREL, HAFBRFESIE
T BRI R R,

“REFNREBESBRATNER" ASF0E
FEY 5 BIZOIEX D BIGEARMAR T K S HBIHRE
WREZWHNEm, HFEXRR (BRFEsHALA
Wk T AEEREERRE, EYRAERRE
%), HRAZE (RBRERESWNHR) , FIEX
R, DURSTHLER R MEHIENEINE, RN
PR LM Ramanathan V & 7E 2008 £ KT
{Nature Geoscience) L B9 “Global and regional
climate changes due to black carbon” — 3 # 5|47

“KEPHHRRESERFPER"

MBI 12108, RHIKELZ I Topl0 BARATHAZ
DIEX R EBES A RENIL . MXLERZ LY
ARERBBATERGERE T KB 2R RBREM
[TE, BEEZNENBREUR BRI ARERT
BIFMIB, 7F 2009 FEABRRLIRIBIERKY Z
&, BZEERFELFEMIHELN (RISHEREK
H—2009 FHRAKMEIBEEEHFFE) (The
Hartwell Paper, A new direction for climate policy
after the crash of 2009) , A& 2012 £ (Science)

T H BB 3212 32 “Simultaneously mitigating near-
term climate change and improving human health
and food security” FRIRESHENHEN T EZEFES
SR TVEER M F 1 Z | Rop HErmaR B i R RHE
T, MIMTIERY5I AT AARAEFHS ISR

= AIZ0IE S

MNEXMNBEERE, XEESHNES5T 28
5 BIZIUIE X BV LIF. FERAPIEE _LSIFRI LA,
ERARMFMRTEN "M , BMEENERX
AN ESENMEATM,. FEATIHESSTHSD
2 BIZUIE XA T Fo



2015 W5 AIiA

®12 “KREPOBMEESERRSERHER" HRAUGF 5 RZ0IEXHY Top 10 = HEFM~ B

H& ExR  fliex bl HR Lk ZiexX  Eefl
1 ESES| 5 100% 1 XEEZSFESAREER (EE) 3 60.0%
2 mEX 2 40.0% 2 PR FERKRE (EE) 2 40.0%
2 FE 2 40.0% 2 MMAFEZELR DR (EE) 2 40.0%
2 ZEE 2 40.0% 2 BMEBHIZKRE (EE) 2 40.0%
2 SN 2 40.0% 2 PESKEF AR (FE) 2 40.0%
2 e 2 40.0% 2 EEFMH0 EBE) 2 40.0%
2 Imt 2 40.0% 2 LEFHRFL (BE) 2 40.0%
3 RE 1 20.0% 2 MERIFEE (INEKX) 2 40.0%
3 #FHE 1 20.0% 2 SEFs (BE) 2 40.0%
3 BE 1 20.0%

3 BAA 1 20.0%

3 Bith R 1 20.0%

3 »= 1 20.0%

3 EE 1 20.0%

MAREERNIT ZAAREREBER (5 13)
&, ZERATBI—¥85eX, BB TH
tER; PEEIZEARRRES, 1 163 HhEsie
X, HIRETM; BEF—IRINENELL 97 BiEsie

EPESNSURTARORFRANET R . E
MEE, FERFRL 73 RIS X E8RELE,
ERARFWLE LR, SEENSEFSHIIEIR;
EEE 6 KAINLEMS IS B Topl0,

XAIFEM, 5SE=8NREMNEES R, BRHR

®13  KREPBMEBEESERRSPNER" HRANENMESIEXH Top = HEM HHE
2  ExXR mshex bl HR Ol mEsex kbl
1 ESEs| 518 52.1% 1 FERSR (RE) 73 7.3%
2 hE 163 16.4% 2 XEEXEFSANEER (EE) 57 5.7%
3 ESES| 102 10.3% 3 EEExRM=MXE (EE) 52 5.2%
4 ENE 97 9.7% 3 INAEZIEXR DR (EE) 52 5.2%
5 = 84 8.4% 5 MBHZAT (EE) 49 4.9%
6 B 75 7.5% 6 PR FERKREE (KE) 42 4.2%
7 mEKX 64 6.4% 7 ARAZFE (BX) 38 3.8%
8 BAH 56 5.6% 8 IMARFE B OR (EE) 34 3.4%
9 it 55 5.5% 9 FRKE (FE) 32 3.2%
10 i1 54 5.4% 9 oE¥= (BE) 32 3.2%
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2015 W5E AT

13ERRRE— “BTESESEKEENXER”

BFEEARAESRSURER. K|/ KER
ﬂ%u&tEﬂKTMHkﬁﬁlﬂtméﬁﬁﬂ$
HEANR, RIEEKSERFESRENEIIEZERS
(IPCC) (KMEZTMK 2014 LEIRE) , 2IETFE
£ 1901-2010 F B FH Rt 3K T 0.19 Ko IPCC
), B 21 PR TE TS £ 0.26- 0.55K;
ERREERESFHRBERT, X—EASEEER
IKE] 0.45- 0.82 Ko

FREHAEEUNEERIINZ—, BTEEN
R BEARE. ESRAMALESZTET ZMARIT
BN, ESIMIBETE, AFEXEFELAPES

SXMNBHAREME, HAZmKk™ERFE
Eﬁﬁ%,@*ﬁ K, BEFIRMIDHE. KK
B EHRZ RN, 2FNHcsE, eXEEd
0% ADEFEARTR, SBTELARSAEER
BBt ABHRER. ANEiRMEEHRIRAR A ERIE,
AOFE. EFF AR EERHEE IR NCES.

Hit, 2HEFEEKRKEMmN 2 S EBA
WEEEN, RBAAYEESFRAMKIRFH
RPN — P EERZORFR—,

ZADENZ O FEEREBRSRETEA
SRS P SESVOSEERAL b epl = I SRURNEIENEI A
ET2REEMXBKATEHNETEHSHE
So BIEN, 25 ZFI/RIEARZFR Vermeer M FTZRH
ZAE s BURRENIEX (515K 302 %) 12

HT—MERENLIETESES2IRTIHEN
KA, HETIRITN T KRG FEASHE
5, BANWEFRF SMRAREGEFRIFTF D
#9 Domingues CM BYIESIR M 7 — BB i T KB 8]
RETHEEKASABK TR G E @SR
262R) 5 EEHZEEMILAFERN Yin JJHREA
IFARFNEEESMBREL, BT 21 HL9H
EEAILEFESTFASERRASNER (515X
124 %) &

BEEBTEMNRARNTEHD UNETSEE
HERENOZNA, SFEEUHNARTEEAN,
EANRYERBBEDITE N RE 2 KES
FEZEUBFHERNGIERN . BTEZEEREETN
UK FEZ T RTINS,

SHZOIEX = BERM = HNAN DR (&
14) , EEEZAARELEMEMA, WA
46 RAZOIEXXHBY 35 BIFH T Zult. EXEZ/E,
HE. BANIL, FE. BE. MEAMFTZXE6
AUTTER B EE R R, A RIZOIE X S 2 B0
BULEBIIEES 10%, A4, F=FMTELT “SFE
SBESE2HEENXR" ARNFE=HM). ZDiEX
Top FHNETE 4 FRrENM, 2 FrRENNE, R
AL, F=MEENEE 1 FATIHBNE,

23



x 14

“BTHSES2KEENXR” ARANGH 46 RIZOIEXH Top M HEM~ LA

H& ESE - 7MY <3G o ]| H& LIk ZiexX bl
1 ESES 35 76.1% 1 XEEZESFESAREER EE) 10 21.7%
2 ESES 13 28.3% 2 EERERKSHRFL (EEH) 8 17.4%
3 | EAFIE 11 23.9% 3 BHRFE5TAVATALR (RAFIL) 8 17.4%
4 EE 8 17.4% 4 MMNEITHE (EE) 6 13.0%
4 EE 8 17.4% 4 REEZEFATHO (RE) 6 13.0%
6 mEXR 7 15.2% 6 B5RHZAF (\F=) 5 10.9%
7 = 5 10.9% 7 XEXRF (FBE) 4 8.7%
8 =F:N 4 8.7% 7 EESRE (EE) 4 8.7%
8 5= 4 8.7% 7 ERRAFDEROR (EEH) 4 8.7%
10 hE 3 6.5%

851383 Top = BERA 5 (L5120 HE
K, #—PENETEE. RE. BE. BRI,
EEEIZETVAR R ESMAL, EE~ RIS e
E2#HE5 e XA BB 50%, 5138 Top 10
FEHENATRE 6 RAXERFNE, X5EE2K
MFTHEFRFAFUKTARLRE (R 15) o FEMH

RS e X HMBBHMEXR. A, F=MA4EF
&, UFiE513EX Top F#HERS 6 file. FERFM
TIBAAYES e S B U5 Top MAAAYE 10 i, HFE
HRIE S e X EHE N —ERE LR IR

EXfZARMRADAR I E SR, BEERKMH
GiE) VARG

®15 “BTESES2KEENXR” MRAIGEIESIEXE Top 10 = HEM~ HE
Hi& Ex  mE5hex bfl R H4a mEslese kel
1 ESE 1037 50.9% 1 XEEREBFSAAEER (EE) 150 7.4%
2 HE 379 18.6% 2 EEERASHRFAL (EE) 89 4.4%
3 =E 263 12.9% 3 BEEZEFMRHL RE) 87 4.3%
4 | BRARFIE 244 12.0% 3 EEERM=MRE (EE) 87 4.3%
5 =E 219 10.7% 5 BEARFETAARAR CRAFIL) 86 4.2%
6 FE 151 7.4% 6 MERZKRE (EEH) 82 4.0%
7 mEX 142 7.0% 7 xESRE (EE) 81 4.0%
8 YIS 110 5.4% 8 MNETH (EE) 72 3.5%
9 fa= 101 5.0% 9 MMAFEZEL DR (EE) 63 3.1%
10 SE:N 100 4.9% 10 FERFR (FE) 62 3.0%
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2. FHENE
‘PERBEMRIIBSRHAT

IR SR IMERBFTHLEIAR “LER
BHRLBS MR - LRI REEYRES L
NESHREE. HRKKTEXRENEHNE
BILLE, PR TRAESEFRYARIAIEST S RIAAEST
PEOEIEE, ERMMREENEREREERZ —
WFRORE RS EMF RN B MR E E RS
B2 7 —, EBRHMREETERSHN=TW
B, FLEENtRIESFRUNMASH, H
MIrXERMpmELER, ity ‘EfrenlE - £
YIETRI”  (IGBP) FIAMSENENEESHZ —

BT N & 3R EE AR ST 2R BT LUAR] 3Bk 93
WMRERE. TENEE. TIBEAREFEESNE
B, AR BN RNERERINREES

2015 R AIiG

WiiRs, FHWFRMKRILES RN = ENETS ERN
HERZUBYHIER, AR ERRHE R R LIRS X
PRAERAR P 5 N USRI I, KRB BIRAHESD
EEMIINERN LR, FIEENohHoR BRI A
Bo BRIEF A HSMMET RERIINIIENR BN
RERIERNMRICEHRERE L, HARTZM
D ERNNEBIENA. AN, “DEREMERLE
BHERMR WEIMESRG, BFEEREM. 754
&R, ERMRETSE BEKTS

RFRER—RENE, ERIHEIATEARFER
BRIMEHIER, 28 4 RZOIEXAENIFEER
EARFR, HRXLRETRGEHIERF 5 RIRR
MZEEERMFM7RENFAR (L Zhao-Liang) BY

TR Ko
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SR

2015 R AIiG

K16 IGKRERSE Top 10 FAZETE

& R EIE it X W5 5R e X FIIHARE

1 FHBEIR IR CT e 23 2,317 2012.6

2 ARHT B- ZAPEHFL IO FARE AT T 28 2,122 2012.5

4 | BHAMRE DNA MR TS LIS AT 02 b 32 2,370 2012.3

5 EZFENRRBLEEIENENX 5128 27 2,370 2012.3

6 WA ORRYURZ /A EIR M ARk M2 2

7 EBRREGEANBTIE M S ME 33 3,701 2012.2

8 | BEMEBEEA 4L CALR RE & JAK IEIFETT 21 2,409 2012.2

9 PCSK9 &S24y LDL ABEIEE IS0 28 2,384 20122

10 BEHIRA B AR T B 7 BRI 35 2,517 2012.1

4 IEFREZMH Topl0 RFIARESEX
2008 2009 2010 2011 2012 2013 2014
o BEBMEIETIECTHE . o o O O
o REIB-SAHTBIEOHFREARTES . ° o ® o o O
o HESITHITAT BAMDHER e o © 0 ©O
o BAMEDNATR AT ) LIFREE TS bR . ° ° o () o
o EEANATRS AT S0 - o o 0 O
o HE ORI AERE BT 122 ° ° e O ©
KE BRI BN M

o B BBLECALRR T R IAKISIFSATF . ° °® o [ ]
o PCSKO AL DLIBEEZAIRN . . ® () e O
o HIEHREREAT AT . . o O© ©
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1.2 E5RSF18

Bk M 14 14 22 2 15 MR X 5% Ak B fE R T2 B AY 1M
1 (REB RS ) HEMSBERT T —EER,
BOURTOAVEZEN ZE RN E =R ERE NI O ME R
o MEE AW AIE, FbkmieteEABEAE
T Ko FUEEAST REFAKMAZIEE AINBINRERTT
B, IMARNAR ZHREER KEBHT WIE%
M) FORMELDY. RETHEE, BHERKE
TFEMMRVIRIE. MEERK. HXBYNEY)
T, FBELE WA MIAEEENE URIESGTTH
BUMNReY, ERRELaMEER K BTG
N RHR T EZTE,

A OBRIEEZ (Novel Oral Anticoagulants,
NOACs) REAORFIZEE. MEAER/I\
WNEMINGE. SEYMRAYEEIER/NERD, A~
Bk Mmiste BHUEATT FTRE T # A E. MEORTE
HMAABES, FRGEEMPBEERT LN RLEA
¥, MEMFE—TR0RT, ETEH Xaf la.
ERRMESINHIF, B Xa EFHHIFIERE T H%K
#4822 B G PRER 52 IR

‘BRI MR EE R B IIRKE
2014 FHUH4ENG, M “HMEORDARZ D GERE

3 O BRSSP AR AR AR A2 ™

AR ORESAER AR M2 IR E" R
REVAEEEPEARLMEE. MGV BRIV
APPSR A O RIUR A ST E YA AT #
Fxiniete ZRIRPRTT Y GEEARIKHR) RZ2MXItt
B Lo ZADARY 11 BiZOIEX B 10 RieXic
TR INEE. FAODPL. RO IT. KA ITE
NOACs M =HlImIRiA3e, HF 9 BIEXRRIE (New
England Journal of Medicine) L, Zih—REARTT
(Circulation) £o B&T 10 BIGFRIXIEHIIESIIN,
2014 FHZRMAFHARE X LR W EHURZY)
BB T RS EIA Meta 2947, ELEEALZAN
TEEMBIRMBIER, XEMRLERERE, W
O ARBTERZ XS BBk (A2 14 2RV KT HR AN BT U9 IE
FroEEEMAT, BHMXMTER, BILUEEKI
RN E TR MER AT, FEOR
MRANMBETHRET BN, BReTRel,
BINT EEN. HBETEIREEERAY UARMNIE

BSo

®17T  “WHEORURZGDAEREFKMIERE" ARG 11 Bz OiEXH Top # HEMNE

HeE Ex  tiiex Ll HeE k| e Eefl
1 [ mex | 9 | 818w | 1 EROFHAY (NFA) 6 | 54.5%
e 8 | 27% | 1 BRI S T ER (18E) 6 | 545%
) | == 8 | 27% | 3 REEAS (BAF) 5 | 455%
4 | =E 7 | e36% | 3 FISERR A () 5 | 455%
5 P 6 54.5% 3 BRAGEAREZEEFHL (EH) 5 45.5%
5 | e 6 | 545% | 6 SRFEER (RE) 4 | 364%
7| mAR | s | assw | ¢ |FEOREICMEREAERGEREL) -, 36.4%
7| RAFIL 5 45.5% 6 FBMEHEF AL CRAFIT) 4 36.4%
9 Eb A B 3 27.3% 6 FBMIEHTARE (RAFIL) 4 36.4%
o | ms 3| 213%
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MEX. F= XE. REFET “WEORR
BRASERIE R MIEEE" AREDARRIEN
B (R1ND , HRMEAMRESS IRZOE
X (81.8%) WMAR, F=. EENARELESS
8RIZIEX (72.7%) BIRFT. HFK 17T AL, &M
REDANERE S ESHIMEE SRR RERY,

2015 R AIiG

ZARADANMSHEX Topl0 FHEF, EERHES1E
XEJLF & Toplo ERESIIEX S8/ 37.1% (R
18) , RERT EZEEIZADAMAREERMAL. HE511e
X Topl0 FHHMEEBXEINEMEARZ TS HH
REFMF =BT, XM MEBL T2
I AN Top3 Z 5o

£18  HEORAEAHAEREBINSIE FRAHIE31EXH Top 10 P HEMAG
HE  ER maex el A it M3 Lpl
1] = [ o404 | 31a% | 1 ERDHBAY (A 97 | 89%
2 =E 163 15.0% 2 mHpAE (EE) 60 5.5%
3 | mEk | 157 | 144% | o3 MIBERRAY (52) 2 | 2%
4 | xR | 108 | 90w | 4 BRHEHRRHZAS (2@ 31| 28%
5 e 106 9.7% 5 HREAZ (IHt) 27 2.5%
6 | 2@ | 8 | 81% | 6 MERAT (BAF) % | 24%
7 mz | 0 | e4% | 6 R LER (EE) % | 24%
s | mHEF | 45 | 41% | 8 | XE/REERRERL (NEX) % | 22%
9 It 44 4.0% 9 iﬁgg’ﬂgg;%\%']@g%%uggi?%%ﬁEE% 23 2.1%
0 [mARE| 38 | 35% | 9 HEAY (2E) 3 | 21%

1.3 ERRREnE— “HEEHHIFIETT B ARHER"

B 4IREMEEEE B Al R ERSSIARIE, RIER
BARFHAE, AIohETEHEENIFESTEM
ERERM A HRLTEEA B A ERE (DLBCL) .
EAEMEMKERE FL) . MREXKEBARMER
(MALT) | @M MEBAMEE MR (CLL)/ N ELAAE
MEE (SLL) « EAMMERE (MCL) F57BHA
BIFEEFTTHEERNEL, SFEFTZHEREDN
3/40

EER, HRERFMBATRABETRIFFR
MIREET RRH NSRS FESRSHNERR
TEEHRNTRES. BARTIRIRIZE (B-cell

antigen receptor, BCR) £S5 SRFFELIEXT B 4
M BRI BRI £ F R X BIER. RIS
BCRIESBEMEY), 1] BCRIESHST, Mmil
I B 4BAEAVILTE, k79 B AR ERIEIATT TR
Ro  “HESIDEINIAT B ARMEET WA REE
MARANAZ —o ZARBIAIRSEARRE e MEET]
REEM—MBERATTHER. Syk M. Btk #D
HIFFD PI3KS HNHIFI 2 3 HEER M BCR 5 515 F.
PEUTEM B ME4RARIGTE N E R E B ER RN
“HIBGHNEIF AT B AAMEET BUAKIEEIA B A
R I A T U AV Z DI X E B TR 3 MRS
I _Eo
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Fostamatinib @& —M#E AN lakidie BB F8
FMERE. BS %R XUE M T4 6 A it A%
[URRMES (Syk) 1HIFl, AFDAENZ OISR S
R EmENILX (306 X)) REEXZEFUHIFAF
Friedberg JW £ 2010 £ & & 7 (Blood) LEHIXT B
A IEEZT M EEM CLL MY 1/2 HAIGRIR I, %Ik
R E 7R, fostamatinib £33 Z g 2R H BT
PR S

AHIAT X T Bruton B8 EELHES (Btk) #0%]
F ibrutinib WiZIEXE 12 8, GZO0IEX 2B
1/3, BARRAIANES. HAPXTF ibrutinib &
PRETA SR EE AR 7E 2010 &5, 2011 £ /02012 &, 4%
Pharmacyclics 2FIR Buggy JJ. EEHRZBIMNIIA
FEGREFTLM Byrd JC. FZRIBHRAATH
Spaargaren M LUK = [E 12 7o i B A F (R HT 00 {8 B
FrR0E Burger JA /Y 4 TR XEIRKREIAT
79 ibrutinib J877 B ZBAEH BB R IR RIS IR T 4k
o 2013 FM 3 EBEMWSIL X EEERH T ibrutinib
(PCI-32765) ##ttERF MCL A CLL 897877 2510
20134 11 B 13 H, ibrutinib 1£)9 FDA 8 5
MERTZME IR ST BRI L= S@IERE /AT MCLo
2014 % 2 B 12 BXLUINER, AT L= it

ZREGIA

& ibrutinib 4¥7 CLL,

AFHAFXT PI3KS #0fl7 idelalisib (CAL-101)
Z0IEXE 8, FEEHRE 2014 F, HSE2Z0
1 3 # W 1/4. 2014 & {New England Journal of
Medicine) &R 7T MU, IRE T idelalisib BT 1L
M LUARIRY B ARMEEERENSS, MLHE
ST, BT idelalisib WEEITRY, 2014 5E7 B
23 H, =& FDA #LET idelalisib B9=7f B 4ApEME
BIERNE: MMZERRKEBTERN CLL. fERN
BHAT FL A SLL.

MESIRARMANERMES, £ “SEHNKTSE
77 BAREMER" ARENAH, UXERNEER, &
5297 (829%) ZOiEXHRER (KR 19) , T8
FHEZHEE OR) o &LIeX Topl0 F=Hl
FIREESREAFIN, HRYEEE, E55501E
XEHAmIER (:20) , ERpDMRBEETZ
ARBNAPREN TS, X5FE2KMTHIH

Topl0 FHERMNE 9 7, RIRPER “BEsHINHIFTIA
J7 B AAREMEE" MBI T —ERTAR,

®19  HESMEIFIAT B AMRMERET ARANAF 35 BiZOIEXH Topl0 A= HEF = L4
& ExX  &iiex Ll & 44 g bl
1 XEE 29 82.9% 1 BZEINIIAE (EE) 15 42.9%
2 =E 9 25.7% 2 BERIRAY (EEH) 14 40.0%
3 EE 7 20.0% 3 FEHANEAAT (EE) 12 34.3%
4 RE 6 17.1% 4 HBRAY (E) 11 31.4%
4 BAH 6 17.1% 4 BERFETAELEREERL (EE) 11 31.4%
6 = 5 14.3% 6 Sarah Cannon Hi5EFT (£H) 6 17.1%
7 = 4 11.4% 6 SIRBAY (BE) 6 17.1%
8 Eb A1 B 3 8.6% 8 BHTREAFZEANR (EEH) 5 14.3%
9 MER 2 5.7% 8 BN BERERT (EE) 5 14.3%
9 | EAFIE 2 5.7% 8 SHERZERE (EEH) 5 14.3%
9 Basth A 2 5.7% 8 B AE (EE) 5 14.3%
9 | AT 2 5.7%




2015 R AIiG

F=20 HESINEIFIATT B AMEMERE HREIEHIES e H Topl0 = HEF = H i

H= Ex  H5HEX L H= s K5 1EX el
1 ESES| 805 52.0% 1 EBREAFZEREEDL EE) 114 1.4%
2 EES) 196 12.7% 2 BEAE (EE) 86 5.6%
3 BAA] 175 11.3% 3 BZEMNILAF (EEH) 73 4.7%
4 =[E 165 10.7% 4 BRZISEERESS (5EF) 51 3.3%
5 JEE 104 6.7% 5 BRRKE (=EH) 43 2.8%
6 YL 70 4.5% 6 EEEZBEMRERE (EEH) 40 2.6%
7 mnEX 58 3.7% I FEHFNEANT (2EH) 36 2.3%
8 = 57 3.7% 8 ZREREMBRAT (BAF) 33 2.1%
9 FE 53 3.4% 8 iR AE (EE) 33 2.1%
10 b 46 3.0% 10 CFAE (EEH) 31 2.0%

2. F¥LEiA

“EREHENSEMTHARERETREERR

BERATERDE=RMARE IERERREE
ETheeE X B R E MR ERAS, BrIEFER
KB, SHERENM, EEK, KINREW
BEERSAEMT4M, MASmTAREREN LD
REFIRRE ZBIBES] LUK EAT R E 14 %% B BIRY
MAEBRSERHR, BRFSHEERRIIETH
ERmBEEEEY, ZEGYTHNEREASEIH
AR EMNES, EMEZIL, AR
BEZALENGRE, TRERELDR, AMANE
MBRZEMTFARNHTERATHIA, B8RS

HENSENSMTARERGTT BARENIGKRZN
AR ERo

Hitk, AT ZHERBFFPAE TR AT
(Science) 2013 £ 341 & LR KM 2 BB XK 18R
SHAENSHEMTARER TN A TEEGRER
BtERm (Wiskott-Aldrich ZRE1E. FRMRERE
FAR) BT BVIMEARIRRIRILIE S, TR
REMRE (HW5IB 233K » “BRsHANS
ISMTFHARERBTEEERR BHASFERAR
HBYHTHET o
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CRISPR/cas BELH LRI AB R AHIERTEL,
4kpl Ny 2014 BSSRTA) EWRLF B E ST 4A]
B, SESZAXE 3 PENEBRNENRRENE
MFTHBIG. HRAREDE “CRISPR/casd Rtk
MR EFEERARENNA" Z0IeXXHE (49
B) DURssax (9170 k) #RIVKH, BAZ

2015 R AIiG

i 2015 FEMNELSAREDG (R21) o FXE0A
FRRY “CRISPR/cas9 #4897 FANIERZR” A “CRISPR/
cas9 RALEANLAMARTFTHINAE" DX ET
CRISPR/cas9 Z4tBYi 1T R H1E IR EEIZHE
AIYEA.

®21 EYRIFT Top 10 AZRADE

L HTN9 BRI

BiEX WIBUR ORI AR

2 RRIERS A EERFENAE. BES5EE
3 B BRI BB E M S R4 32 2716 2012.8
4 SR MM E AR S S ThRE 44 4073 2012.7
COorf72 BEAZERE S 13 R e E B R
5 e TN 37 3814 2012.5
A ANANERN SR AR A EES
0 St BRSNS % 4681 20123
7 = A IS AN T AR 43 6487 2011.9
8 | FRER RS R AREN RS | 41 2282 20119
Tau B o- TANIE BT S AR T AR TR
9 BEAIE 39 4509 2011.8

10 = CRISPR/cas9 &t EEERARBERIN A

5 HYRIFETE Topl0 AFAEIABIMES L

o HEHTNIB R BREREHESBUR 12
o PARNRGSIESRFESNNE. FIESEE
o BAERMMA R KBRS T AR

o ERMEHEHFAMRNREFETIIME

o IREFHEARBARINEERENEBE
o HAERIPEUEHEIEMR A AR RN BRI EY
© TauEBMo-REZER TR L HLRTIHER R BuRTIE

® CRISPR/cas9R ik @il K ELAE B RI4E 4R35 AR A

2008 2009 2010 2011

2012 2013 2014

o CoorfI2 BRI ERESY 185 AT AIRE M ZEENRELAE

RAERYBEMEZEQNZAEE (FRE QM S5 E R AT TS
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1.2 S miih

H7N9 BB M 2 — AL @ msk, F 2013 4F
3ARELBMZHAEMKL LI, EERFHHE
BRI IERIR LT KT, EERBRAAE—
AR EINMAE 7 RRE— MTNER HTNO I
BRRRS, X—BAKIL “—FfMREEENHEE
MRS ARNRLE” AT 2013F 4 8 12 T4
ERELIKEFTNRZE (New England Journal of
Medicine) L, ZIEXXZHEENEEEFHIFIXE
BEFHIT T HE D, SRRNIRKRFHEHT T @R,
R TRANBEEMS, ZICEZANER5 ISR
REN—RBZOIL, AE 579 %,

WfE, SEMRARI HING B RERARSHER.
FERE. EYFRHIESHTEFAET AENHR. @
F, IWIKRFEFEMES —ERATARTR T
ANREZE HING B ARRRENIRR DT HIFIERR, B
RAM T REBENZRRBENEFIIERA, I
BT EB TG EARR HIN9 BRRHEFRIRK
Z—o PRI EYIPREY SR 5T 51 F A AL M

“HE HTN9 BiRRRRSHNERSHHENIE

RAZBELDBHOMAERSRIEFEY, WETH
SRBRNZF M, WIXRFEFRFEZEERITER
ML BRSO EHREM R TIFY
=B, HINOREBEZMER, AE—BEEBLRH
WEAH, MRESHINMBPESRER, BHESIX
FABERIT. I, EBRFHRRARFEN—
MAESFMHFERRA, T 2013 FEFXHEBMIHA
BRIEHAERR R R B HTNO mEH I XL,

MIZOIEXERDHHRE, “WHE HIN BIRR
RASNERSEHENIE HAREEDHETIM. b
FEMENF]X, Heh, hEEZADARIARTR SHE
B2, PEET 60% L EMZLIEX; EE
Rz, HEIBZLIL, &30% EhH. Mz
XD HRE, ZAREANESNEYE B S
Eo Hip, REZRBMPESHO. EBRFMH
MRS RIDRE, ZO0IEEE 20% U E (&
22) -

®22 B HING BIRARASHEESERIIE RRINAT 32 BI0iEXH
Top FFHEZR () 7= HAHE

He& ExR e bl HER LIk e Eefl
1 E 22 68.8% | 1 PERRAbES RO (FE) 11 28.1%
2 xE 9 28.1% 2 HEBERYE (FE) 10 31.3%
3 RE 3 9.4% 3 FERSR (RE) 8 25.0%
4 Has 2 6.3% 4 TIARERILER RO (FE) 4 12.5%
4 = 2 6.3% 4 AIKRE (RE) 4 12.5%
6 | DEf{E 1 3.1% 7 ERKRFE (FE) 3 9.4%
6 hEST 1 3.1% 7 AT BRI EG PO (FE) 3 9.4%
6 IEX 1 3.1% 7 FUNTERTIBL RO (RE) 3 9.4%
6 = 1 3.1% 7 EBXE (RE) 3 9.4%
7 ZHBERRTGEG RO (FE) 3 9.4%

7 BHENKE (RE) 3 9.4%

7 FERIHFER (RE) 3 9.4%




XS e E KMV AT REA, REMSE
NXEEN 456 R, UEH—, PEBBAGESIFO.
BBEARFNRERZRE LA EER TG

2015 R AIiG

TR, MHERAXRIEXHEESHE, i, EEEZ
MRENARN AR BIRIR, HXEXEBT 3007, HH
EEBRRMBIEEIRO. ZHE) L BERRERMER

(R 23) o XIPAPELREITEIZ S MR RARIATAE LRI F B SR AT AF H R S,

®23  CHEHING BRERRRSHNEBSEURIE MREGETES XM Top 10 ~FHER (X)) MM
HE EXR  WEshex bl HE Mg ME51ese  Ebfl
1 HE 456 49.4% 1 rREREMbESIFL (FE) 88 9.5%
2 ESES| 319 34.5% 2 FERY (FEH) 87 9.4%
3 RE 71 7.7% 3 FERFER (FE) 71 7.7%
4 = 44 4.8% 4 EBKR? (FE) 45 4.9%
5 | BAFIE 42 4.5% 5 EERTBAESIPL (EE) 40 4.3%
6 SIS 38 4.1% 6 AIKRE (FE) 33 3.6%
7 == 37 4.0% 7 BRI FREEHAE (=) 32 3.5%
8 | mMEX 30 3.2% 8 FIA) B RER (EE) 31 3.4%
9 | PEED 29 3.1% 9 EEMNEER: (FE) 30 3.2%
10 AE 26 2.8% 9 ARLUFRESR (E) 27 2.9%

1.3 ERRSENE

PAFRELSSERRKKSE (Middle East
Respiratory Syndrome Coronavirus, MERS-CoV)
B4k SARS TEIRES (SARS-CoV) Z/EimEHIpIY
—HEEEE S| AT B IRERARBI A S A IR o
ZwET 2012 F 9 BEABIEN, RERFES
F R Zaki AM MIDRFfTHIE —2 60 & RUERMA T &
SMENRERBNEEEERDEIEE, MIBR A
ALK B Z FHEMEE ¥ H0 (Erasmus Medical
Center) #1THN, MBARIFALRPER D B2 —Hf
EINRS, TREXMESUFIINREFHR
PORNRXES BN “ALERHESF EMC (HCoV-
EMC) 7 o XEIWX AR (New England Journal
of Medicine) £, BZADAHS SURERSBIZOIEN,
WS BRI 420 Ko

‘PEREREZSIIESRBSNIE. FIESEE

e, ZRSBEREHEANRS, HOmHEEE
PERRMX NG T IZMXRITE, HhEHE
S5RREGIEM. £TI, 2013F5 AEMRKS
mBERAREINERZREM B NP RFRESIEEIR
=

ZARAAHBEORZLOEN BET
MERS-CoV DB . #HE. FEREENEFZ N H.
B IIZOIE X RIARE, BT B IR ARIA TR,

MERS-CoV &5 R ImREIR S SARS-CoV 3F
iAW, B2ERARTINNRE, XAMRESHA
HE, EMN2ARET - BRESERE, BEHLF
RETAELEE, EHr MERS-CoV BT 2c WE%, B
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AIEAZT 45 SRINI MERS-CoV £ &Y iE] 8 = 25K,
gt R T IREERAS. SEFEMNEMAZEE
KwFELL, MERS-CoV R B Z R AR
B ER . BEKRFH - 5TRA, MERS-CoV
ERKE. . R RTPENRERRVAR RN
BEEMES,

£ MERS-CoV BURNIIZHL E, SEMRAREHF
BTRENHARIME. 2013F3 8, FHEZFHIEIR
BT ROSENBIA T A R E e EE T MERS-CoV £
BEARNIIREIE A " ERE 4 (DPP4) , $E|
7 MERS-CoV NMEAKRIER. X—TIFRARET
MM ZESBRENE I BEMNINR, BBFHL
el amESRANTG A, REERXMRS
BRARBEEM. MERS-CoV INREMZ AL
ANETRRBEMRMBEMHAIAR. HEERMR
MRITRFRED T URTUR S A Z B A TR M
BEEEM,

bafE, SERMHARSD S MERS-CoV iR 3!
ZE2EDFHNGEITRNAR. BEREKEFHD
(German Primate Center) BYBF3T2BH, MERS-CoV B9

RIREQEBEEARPBSWINTAL S1F S2 ML
B, PRIEHEYPISEFMIIERE MERS-CoV BYR]
REBARARGEE NS CD26 N E &Y RIALE
o ERAFTAFNBEIRITEE 7 &M, BAER
T f# MERS-CoV ROBURHLEIFEH T #TBIBA 5T 75 [Flo

MERDHALES, HE826 MTERPNTH
X5, HPEE. DHEAGE. A= fE. RE
MAES6 TERAIETISIER (R24) . MZ
DIEXHY Top UMD HRE, REDVEHHHIANRS,
Hazx, XEFJLUERN, RARGIRZHNESREY
BhE;, EXEF=MRE, &25%. i, EE
B R RAFNE =N ERAFAIIEHAFE D508
11 BZieX, HiE—.

®24 “HHRMRSSEESRESHOE. FIESERE HREVEFR 49 RIZ0IEXH Top M= HEZRM ™~ HE
He& ExR  iEx el HR LIk e Eefl
1 EE 19 38.8% 1 RBAE (BE) 11 22.4%
2| MRTRLE 17 34.7% 1 BRI FHLENIBIT RS (=) 11 22.4%
3 fa= 13 26.5% 3 TVRFRTRMA BAES DFRIRLA) 10 20.4%
3 =E 13 26.5% 4 EHARE (EEH) 8 16.3%
5 RE 11 22.4% 4 HFEKXE (FE) 8 16.3%
6 hE 10 204% | 6 BE/RAE OVSMRNE) 7 14.3%
7 BRPZARF (\F2) 6 12.2%

7 EEAFZER (RE) 6 12.2%

7 IWEAEEEAT CMEMAHHE) 6 12.2%

10 | RE8 . FERLER OMERIE) 5 10.2%

10 EEEIREMTER (EE) 5 10.2%
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XS EXERKMVABI DT REA, EENAR
MBS HRZNER, MTEEELMALER
&, HEOBRAAE. A2 2R XEEE, 1E
£ (K25 o 12 Topl0 MHESIHAA, FBRT &

2015 R AIiG

ARF. BERRBARZF. DEAAME DESFFIAI,
TR T REILRTRARFZHE LDR. EEE
Y EERNESEIRMAPMNPENE BAFERE
ZF50

®25 CPRPRSSTSRESNSE. BFESHEE WRINATES X Top 10 = HERMHE
HE  EXR #BIeX  Hifl HE k) MEIeX  LEhl
1 x[E 296 42.1% | 1 HBERFE (hE) 61 8.7%
2 thE 128 182% | 2 BBARFE (BE) 4] 1.7%
3 %[ 95  |135%| 3 IRSIHIE DA CRHLE) 49 7.0%
4 G 87  |124%| 4 BEAY (ORFRH) 47 6.7%
5 | pEmHE | 83 |118%| 5 EERAFBIAY () 44 6.3%
6 = 69 9.8% 6 fEHKRF (RE) 38 5.4%
7 EE 49 | 70%| 7 CHAFFR (RE) 27 3.8%
8 | BAFIT 31 | 44% | 8 | IEETRBAFHELSR (XEH) 25 3.6%
9 IEX 28 4.0% 9 EBXF (FE) 24 3.4%
10 | #ong 23 |33%| 10 |XEEUESRESERERAR(ZE | 23 3.3%
1.4 ExRAIB— “CRISPR/cas9 AGieilH R HEERARIBHIRNA"
CRISPR/cas9 R4 RUKFHEILEARS (ZFN) % CRISPRESRAN KM T L 1t42 80 &K, HAH

RBER TR ZIAEE (TALEN) FRAGEHNE
=RERAREEAR. SEMERAREBRARL,
CRISPR/casd R4FBMZ RNA, FRIITENIERE
RARZMNEN, B, ZRFEHLIEREE/L
FA, MELWNATHARASHMLIE, HATHR
VR RAMN AU, HDFIEEE (Science)
(Nature Methods) #&EFi%H 2013 FEH+AFR
FRIZ —FE+FPNEMFRRREFMWAON A
A2

RARTEAHEFRLIDERKEREERS, HT
2002 FEWIER Ao 2012 5, MIMNAKEMERA DK
B9 Doudna JAZLI 7 —PLLIRE £ CRISPR (Type
1) REMNIR, #H—F @A T RNA & B 15 DNA BC
STRRM, HAHT Cas9 1ENIZERESRYE (L=,
7 CRISPR/cas9 RN FRZEE 7 L&At FF, 4]
WHIFF T CRISPR RIEH A TR & BAFEAR CRISPR/
cas9 IhREM T &
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2013 &4, = MARE/LFERIRET CRISPR/
cas9 RAEMMILHAME FMN A, H, REXEE
TEEEA ST K F OB I SE T A B 1E AR 4BRE
RAIERIBR T ENEAR. Bl CRISPR/casd R4
BAEERNEMR. shREET. BRATEM
BRI ZN A, B MR T XA RE R,

2014 &, REEEFREMRMOARAZHNR
I ARER T CRISPR/cas BFRI X LA ER 9
Cas9 EGMHNE—KESNHEXER,;, BFE, MMK
FREMDRIARA RIS Casd NWEFHARE
BE BB FIERN “PAM”  (protospacer adjacent
motif) #Y%Z DNA FFIREIAY, fEE T Cas EH
PREMIZ O, FRXEHRER, FEHEEH
RARR R — TR —T EINRERARR,
BERBRMT B “RE BRONSEET
BEZ—F, NYIEEENBERRTET T ERK.

2014 4, CRISPR/cas9 R4 &k i B iR (E ik,
AFHRALRRENEFREBXNERERIIE, FFEET IR
HrAREM, BER/—IENRE, IRAENMXMEARR
FBAFF AT —FhETF CRISPR NEBEERENFD
B RRE HE AR, SEMEMMEALLR, Z
FEERRAI ZNARREN S, NFIEHER
NimENEEEETNEENE X,

M RADARZ O EB D MAERE. f=.
EEL EXR. RE. K, BE. RFHFNTE (&
26) o H, XEEZIEBERENMNE, HE 39
BZOIRX, ST 80%. £ Top M, EES
T 88X, HFRHERF. MMNAKFEMIR. HE
BT 2B R % Ui a £ 8,

26  “CRISPR/cas9 Rk atil R HARRARIBHNNA" MRFATF 49 BIZOIEXH

Top 7= ERAF A
HE2 EBExR zditx bl HE ]k Ztiex  Eofl
1 ESJES 39 79.6% 1 mEAE EE) 11 22.4%
2 = 8 16.3% 2 MNAF BRI (EE) 8 16.3%
3 EE 5 10.2% 3 MEBT¥R (H) 7 14.3%
4 | mM=EX 5 10.2% 3 EETRAE (F2) 7 14.3%
4 HE 4 8.2% 3 EEARAT (EE) 7 14.3%
6 I 68 3 6.1% 6 FEfER (EH) 5 10.2%
6 == 3 6.1% 6 FHefrsd CEE) 5 10.2%
6 | BB 3 6.1% 8 HESHAE (NEX) 4 8.2%
6 HE 3 6.1% 8 BRIEMAE EE) 4 8.2%
10 FORBEMNUIAZTEEOR (EE) 3 6.1%
10 EEE PEMFR (EE) 3 6.1%
10 BEHRIER (REH) 3 6.1%
10 FREAY (HH) 3 6.1%

38



eS| BRI DR, REMHARRESIEX
FHREZNER, PEERSMTFLARRE (K
27) o £ ToplO MM, PREARFMININKF RS

2015 R AIiG

MABFHENFTH, TENFR. SEFR. HiER
AF. FEBRAFEFEEZFOFRAEDAR, B
BY S TR a s A RAIRI S,

& 27 “CRISPR/cas9 AR B Gl M ETRARARENNAE" MRFHEFIES1IEXA Top 10 = HERM = HE
HEE ExR  #E51ex tfl HEE A ME51ex Ebfl
1 %£E 1310 54.3% 1 laHATE (EE) 181 7.5%
2 E 279 11.6% 2 RERFRE (PE) 91 3.8%
3 =E 239 9.9% 3 MEBTHk (XE) 88 3.6%
4 HE 193 8.0% 4 IINAFERFN DR (ER) 85 3.5%
5 =k 142 5.9% 5 SE¥s (BE) 60 2.5%
6 EE 138 5.7% 6 HBEAY ((EH) 54 2.2%
7 = 108 4.5% 7 BARBIRAE (F%) 48 2.0%
8 | mMEX 100 4.1% 7 ERTRAE (F2) 48 2.0%
9 = 61 2.5% 7 MMARZFIBELAR (ER) 48 2.0%
10 | FEIEEF 60 2.5% 10 @R (EE) 43 1.8%

\I.\.l.~
2. $r4ania

“BHDREND FEEZHAR

¥ BE (Schizophrenia) 2—fh ™ EHIKE
wER, BEFEEEON. RN BHEREE
Ko ZREABFFRHARBEER 0.3%-0.7%, EER
SNEENE, BENERREREX—HERINKRE
i 10 &, REEMINRIIXMEBREE, BHTF
EMD FREENGIEUAR, UEHHR—ERTE
PHSBEHEHORIENKFFEE, 2007 F, HBx
EERLBM = (Psychiatric Genomics Consortium,
PGC) BRIL, BFFTAGRTEXS KRR BIRE AHITRAF
MERADHT, UBLEMHE LERXER,

TER, MRARFMBERAFERRAETT
RO NENEEEREAZSENE T EAHE,
LA T AR AZRTE (Nature) . (Lancet) F1 (Cell)
ETNRHAT £, 2013 &, Z=[E Smoller JW HIBATE

(Lancet) EAKRT—RESEMABILI, EHRF
AeERAXBEONNAEEEHT 5 MPEFEHIR
ERXNAR. 2014 F 78, FREFRERANHS
BESKBANEX 15 HRHFHABRAHITNF D
MIVE, RIT AXERA+TE 108 MERMUSFNE
HORESEEX, HhEEZERASAXNER
URURADEREEXIUR. FF, EEFEMR
PRI NS EABAR AR EERRZRREH D H
EZ BRI R RBIARREIS R, BE DT D
RIEBENRREABNIINEFH, ARAZKAZD
ERNRRBNIEHEREENE, FEEMERG
TERTAR BAAZEREXNEEEYER.
EREXEHDRIERETEMNATRE T SRR
LGB RAIZTT B A R,
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