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Analysis of the Development Trends of Human Health
Science and Technology *
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(Shanghai Information Center for Life Science,Shanghai Institute of Nutrition and Health,
Shanghai Institutes for Biological Science,CAS,Shanghai 200031, China)

Abstract: Human health is an important social livelihood issue, and science and technology is a powerful guarantee for
health management. Technology progress and disciplinary convergence promote human health towards digitalization, intellec-
tualization , systematization and engineering. Based on the analysis of the important strategic plans and policy measures, and
the summary of latest progress and major breakthroughs in the human health to grasp the development trend, hot spots and
research frontiers in the field,the paper forecasts the future development prospects of human health,and puts forward some
suggestions for the development of our country.

Key words : human health ; strategic plans ; development trend

HRUE VRN A RO IEAE U A B 2 RN A A 5 A B L RS A AT A
BRI ST AR S . e g R AL 2 B A
N FHERERHE B F e B Re L R Ge b TRk L
I s G vk e | e A S A
SR RTHERT ISR ORI IR AL, TR 2l 1.1 REHATTIMRREEERB 5
TR 1, B R T AN BT HUAS S M 5 5 4 2 filt FREAR i 114 ¢ Jre 5 1 AN IR i v A 2AS it B 7K

S

s IR SR A
o E IR , E-mail ; wangyue@ sibs. ac. cn

55416 51 www. globesci. com



2019 48 H

+RUBMED LA

MESES5ES

- M AL SRR B T 45 AU T
DAIR 45 g A2 14 1A 1 5 e S e R et 1
RONERE , 9 E BUGKE (e FERHE: 51 O B KK A
SEATUE, R ) M S R B e B T 5 1) 2 e
R S, ]t 2 A B A A iR
I A 20 T 1 T B R, 3 R 9 TR K B
HORIPE it [T BsF, 3% ) 25 3 0 A B R 1
e F M) 5 0 Bt il 4 A S

6 [ — BT BRI 6 2 91 FE R0
o4, 2018 4F 7 H , 26 H & BRI F IhA %
(OMB) 5 [ 5 Bl 4 B Fp 28 % (OSTP) % i
“2020 W 44T B BT A R AR S SR T A s
TR B 2 R A KRR S R —,
IR v S e SR P A
ST B T ST R AR 2 46 B DR A R B 1) 48 4
P AR AT U7 )P AT RS R 5 D7 BT H 2
5 FE AL, A8 T Y I A 2 % TLAE g 5
S TE IR ZE N A, A 5003 e B o A 5
97 1 2% 5 4 26 A A FIERIE B0 ST L2 A
e HE DR R

W B U B HE AT SR 25 . 2018 4F 6
HBREZE B2 A M- 2R O ™ 315 St Oy 26
PRZ R 20212027 4EHY & B H AR AT 3
2 P R A S A A, S S e
R FEBIF 5, 5% 0 e B PO B B8 5540 25 R K F
GE, ARAR YR 5 7 W 8 B 5 B 45, A e it
TS RN, TR AR AEAR X T H HARFEC 7 L%
PRIT R, T RG0S pabh, < B
QB ZEYH R0 R A T 2019 4E TAERY 10 M
AR OB PR 3 A0 A% 35 25 L, i 2B A7 1
Fe A 2R M SRS, S, IR i 4
il i RFE AR e A, KBE BCF BT e AR
5 KARSC WG IR, Je by B lm R FE Ak ) UL R

www. globesci. com

e TAE , T Hp 2 SCRERTI O BUS 325 5% .

e E R 7 A SR AR b, AR R B FR ik 4
TS RIS 24 1 . 2017 4R IK, 9 [ A 9 [
BB E :2017—2018 4ESti -l ) ! 42 1 HiEzh
AN B AR KR e A R A2 1, TE
5 AR S 32 ROV 6 M S, A T
R RIIG RET RS FAR RN 73, I 245 0
K P iR e Ik I A RS Y SR AR HE R
57, PR i2YTROCR , IR i A B AR A
WEARBE B LA 7 R R T2, 42
o B A 5 I FH AR R X fg B £ F e T
S PR . 2018 4F 12 H S A A A 5 (O
b A A RRE R T ) M — 2 R
HRANHTIH R i, 4 Tt 4 S Y
T@EREBAS s R 5 4F 58 AR 4> 100 J7 A\ 45k
DRI , L) % S00 5 NJER LM 5 S H 507
PR 4] 5 SRR XS BT O
W2, SRt R Im RIS B R I 55, DA St sh B
AT AL

T I, e o AL BB 1) i B, O L3
A ER O T B AT R R . 2019 4E H 16
P22 D1 il i) € B R AR W B R e e 2 ) B
W AT RN e A Wy 5 24 55 S M R
(A SR N FH 5~ 0 7 T3 A i Bl R K iy A T 5
WIEEHLUFE, FIAC =17 B B A5
2030—H KRIH 7 1 IRk 27 5 28 I I 5 fdt R R
B 2 A e A0 H , o T 2019 4F 4 i S 3
St o
1.2 EBRA RIS R b R BR S B

Bl BB TR B 3RS E 0 0 B, UK
PRI e UME , B bR KB 2 3l ki 22 B B 75 30
2018 4F 11 A, “ ek AE ¥ 3L H 411X (EBP) " Ji3
3y, HRITE 10 4F %24 150 T3 Fh 00 EAZ% AR Wy ik

55417 51



MESES5ES

+RUBMED LA

2019 48 H

PRI 51 B , %13 o 25 FE P A 2 o
Wi R 2 T 2017 4 2 7 & B, 375 3
] L R LG P A A R R R U
MR, 2018 4F 3 A, BHERAE (R %) BRI, H
17 J2 314 B) 95 7 4131 %1 ( The Global Virome Pro-
ject) , X S —J [ bR A AR R, #EYE 12 122658,
i 10 4F, B 7R %5 O ER [ K4 K A% 2, T
BELLEJCAE 4G o A5 0 sl ik s A o 2 ) O
ARG L H A [ S5 [ ORI S A
R/ X I RLEBE R T 2017 SRR B
(AR E PR R ) (IBL) f 7  A ) J& o
] 5 S U R B o 2018 4 [ BRI R 2
i 2 A W E T R L FAR
F 2019 4E1 Az SR HE SR 9 St , 3 %
i T — b 22 Rh 2 1 4% ( NeuroNex ) ” %% Bl 15t
HY7 B Bk A R 2R R AR BT 5 %%
By 2% , S5 [R) fi phe o 282 ) R
1.3 #HAFUSETMKIIE 4T B

2 PRI A R B A5 R
SER AR R SR N TR R 2
AR LA A W 25 it 252 e R 450
S S AR A, 45 T B 8 13X 6 48R 4R A 1 — 2R
FIET

2 1133 TF 5 3% 7 2 B 45 [ BURF L. 7E
Br-fLoe AR 50 (CZD) R T, < A2 40 i 3%
FHII(HCA) ™ [ 2016 4R )5 sh Uk, B FF ) 123 4>
WEFEI0 H , I 3515 1 4 40 0 20 b Ko o R
“HBAF-2k 20207 ) e [ BE AR ST B R 2, DL
YA FE I 42 S5 FL 7 3 42 19 1) HCA HHRI% ¥
S ] [ 57 T A IR e ( NTH) 315 3 40t P 33 A 56
Hol— A 26 4 ¥ 4 7 B 3% 3 %I ( HuB-
MAP) 5 2 B i 3, 527 £ X2 4508 % J i
SN

55418 T

28 [R5 5 T I HE A R AL
FARAI . 2018 4F 6 A, 5[ NIH % A St Bl
SEERIETR) O S M R 2R R A R
GG R o A B Bk R A F AR AL A
PR B A 10 26 A A 2 A [ L, DA B 52
SR S5 AT 5 0 B0 6 FH v i B ) B SR 7
H B P S L ) P R A, L B R S A8 BRI
S AL £ SHEWE 7 T, Al NTH % Bl 119 42
SRR T SRR R i AF 5 T 4% AT ) AT
B AT TR A DS S e R R BT 5 B T
2019 4 4 H % A5 CBFFE B — 1R AL 4R s (2019—
2020) ) 4R L TR OHLBE B 3 A 2 k43 T
v e LT A A PR SR L 4 T S g i K T 1Y
20 4EJEEE, IEHE T 6 WA SetT i, Bk
FHOE AR TR, e (R A Bl TR
FIEEAR B LT, 0 2 B0 A2 2 s B EA) , 4 5 o
U BB T AR I R R T, ke A 3 T
RO, AN B 7 BEIT K. H AR H R R
DLHUHIBIE & S Lt T 2019 4F 4 F i < i HE
BRSNS W 2 BF S e L L
eSS AR AT/ T 25 2 S PR i S B,
B B 2 RS AL/ A R — AR T
RGN 9 KM EZ —,

o [ 2 5 AR P S A M B 2 R AT P
L %, 45 [ AR K B s LR , (Rt T
TRHRVT WA IR, 2018 4F4), 35 [E NIH & A7 A
1.9 AZ S5 TE R B RS0 ML R g e o), B e T
R e R ) 6 DR i R, LA A 2 i R 1)
BB LA E R R, IR SEBURT IE TR AR UE
TRAIAEEE ;2018 4F 10 7, 56 [ 13 5h 24 i W I 7
JE (FDA ) % A 3 4 495 74 0 48R 81587 47 3 3t
)T o R A AR S,
RO 5 W, LAMLIBE IR, | (i R 4

www. globesct. com



2019 48 H

+RUBMED LA

MESES5ES

SERERIY 2 A RIHT, R T 2019 4K % A 56 I
PSSR, W, Bk AE K R R4
(OECD) N LRI £ 1 B, PEANR IS T
SR i SRR I8 P T B2 2 S A R BT A SR 1 25 b 45
UG, T T A AT IS R o R 4
[E

& BR L H A S8/ 1 X iR} 2 B 9 dp L A
3 [ IR 2 BE S0 R A S . MR 36
NIH 7¢ BRAIN 315142 H 2 47 i g ', 2021
TAAEZ T RIBEE ASE — B BE (BRAIN 2.0) , 2019
4EY), NIH #f i BRAIN 2.0 #L % B9 A >R 7% 00
R ORI L ) (i A = L2y AN L3
Ve B I 15 50 14 ol 22 [ B LR AR R IS5 4 5
HIRESCHE FE R BT (S AR AT T B
P RER AR A UL E R T AR
T 3l 7 A0 S 45 g Y 1k B HEA T PP AR, 9 3 H v
SR F AR o OB T RS 8L % R M3
%] (HBP) 3229 By A JCBEST , JEHEH T 2Bk K
(9 N3 K figi " SpiNNaker ; R K B #2525 (EBC)
5 RR I A B0 BRI R FSE X 7 (EBRA ) 4
P AR X B B A B R 9 Bin i S
R B LA B A, A G R P 3
%] ( Brain/MINDS ) #5758 17777 W3 34
PR SE R &1 1% ( Marmoset Gene Atlas ) B04fg FoE ™
FEFIAS A =7 BRI B2 5 2 b 5T
A HETF 2019 44T RS S S20E , 5 7F LAA 0 J5
BN F A LIRS L RE K 12
B AMEE FE AR & L 48 IR B
EpiT= =

FUEBE AR Sk . 2018 42, 56 [ERG i
BE 2R T 5 RS H IE TR 4 RS
A7 NIRRT 8 0 sh A Bk A
100 73 N AL 2H I e, 53Rl 75 8] — B Be 58 1

www. globesci. com

LER KL (500 5 ) i AREREALA T . T
[ K S 2250 8 5 90 7 A BB 3 %
ST SRR R

T B (AT i e B R4 ST B 72 18 E 1
WO B P AR, TR S5 TR R , TR T
I 24 A 7 P TE D 52 B 2 [ R
22 R Z 42 (NSTC) T 2017 4258 S A € B2
SARBT R BRI ) IR AT 12 BE 2 A2
R PR o 450080 D K 42—, 2019 4F 124 4
2[5 NUH ATk S A T AT + B2 R 1R 3
R He 2k 1) ™ RO T B + [ 2 AR %%
RBFFEBERIE) ) Gt AL T T S22 3 1 1 3
RBP4 4L, 40 I3 th 7 1005 % R 77 1]
o SERBIFGE 7 B o % R 2 ] i 2
R A1 TR e AR oL 975 1 6 B U o 4
Y SRV T 2 B 2 R 1 L 3
SRV TR HE L L 5 Pk S
QB R L B S B A RO i S N
6 I PR AL T, 08 5 e AT AT
AT ARIRCIE I FI T 6 B 5128 1 0 1 5 P AT
SCHE AT BRI RS AR YE 4 A7 0, A 3 AT
FEBE 24 iR L 2018 4F 11 J1, 35 Bl
U8 5 T KW R T 7 5 A AT B
g G DA S AT B R TR P 22
[R5 | S5 P ST WA o e

BUBUE YIZE I 25 T 2R A0 I T Aok
F 4B T 1A, B 4 [ 5 4% [ BT
A E R, 2019 4F 4 F 4 R A R
AT T T 25 R A A Kook ) 7
FRAAE E — Pk (One Health ) J7 fF , 32t P 35 22
UL AL R R A A 5 ) B 43 A
IS BE R s ISR, B 5 A SR £ 58
(S PRI B0 250 s B TR 1 T 24

41910



MESES5ES

+RUBMED LA

2019 48 H

e T A I AR 5 8 A A A A A 72 458
TRA P25 0 RS A . 9 B BOURF B 2000 4
USAe— BB SR AT Sh o e 2 ik 24
(AMR) [l 8, 3T 2013 45 Il E T 5 4 g
TR, 2019 4], 5 EORF % A M 9 25 i
250k 20 AEJEEETRN S AEATEhIT R, LAFE 2040
FE TR RO ] A5 T AR DU Y 25 P 251
VER S 20 4EREBE I 55— 28,5 AT gt R A
PHE T4 AMR f 3 AR e, BI04
HE IR T SR B il AR X B 2R i 25 Wy £
R BRI B 5 A LR BE BT B 25 9 1)
R FIT] BRI

2 BRMEPAREZREERRER

2.1 EHBITEMRGEL, RETEES S
AR B AR Bl v o 6 PR 2 RT3 ) 4
il A R B AR Y Yt fig 22k A
T AR A S5 2 I R R A A [ 4
AV LKS B TR A AIAR 1, A 4 A ] i 22 1 il 1
S B B SRR AT AT B AR
(A28 A5 HE DR B 1 SAG Ui 2H A A 5 1) IR 7 55 L
eS| R 1) R, DA G N T AR A
S RIZG Wy RO AR & B B B s BRI AR
U 2 B 12 B T A bR s R R AT
WIPE IR o 3% B < a5 M 20 [ 385 ( TCGA)
TR 5L T 22 2H 22 5 Rl R BCHE 1 255 40 AT
Ly 2 6 vz g AE B 3% ( Pan-Cancer Al-
tas) " 2018 4 [ 4R ) 2% i JEE BRI il kAR A i
BREABFFE RIS KEOR , $2 10 4 5L P AU R R A
T TR KA R AL T I AR T 1 AT AR
T-B PR BRI 7 vk F B R 43 4007 il
AL , B RLAT AV 1
PR LG A 1 & R A T 22 o 4 3 4

55420 T

JZT BT ST , 377 15 A B S04 1F 7E B2 il STAR-
map 73 5 R A P 40 i TR G 3 B4
DR e % N T E Y11 I S 10 e S I 0F D
{5 B 0. P s B 5 Y R G &
V] i S BT B 2 M K S 3 B A R R T S AR
ABECRR2E) 2 5 T E 1Y 2018 4+ B} 2 20k 5
JINETS IR0 I X 200 2 1 3 g B 0 B i
KRG 32 1 75 3K B4 5 S s JF AT L AR /I 41 fil
o RS EL R R T AR s i
T IRPBUHT 4 P B
2.2 AIHESHRFHRERERN

ATAALH AR BRI R (9 T 4 e sl 2
FOT AR A EF TR g . HR b T
G 2K P BIBEZ 1 Z ERE AR A2 8% ( GACh) ™ 52
BT 2 TO AR AR T O 5 S 0L R £ 7R
SRR R TR S 9 I R i A A
FHIA SR o 7 ik 40 i 2 0 5 PR 2 F 98 7
1M, 26 [5 BRAIN 3151 41 fa 3% 75 % 4% ( BICCN) 351 H
EACER L 130 2274 BRI 23745 iF A1
TIES C

2018 4F, A T8 it AR P F 2 5 XURR: T |
WTRR BT I IS8 SRR , AR AT T
AR S I L A R
JXURS: , SE 80 T G b Ra 7 98 492 T 5 43 R L B
MBS . AT BEST = S A4S , 55 [
Wil 24 i W A R (DA ) A 4 v A YU R
IRH LB AR I AT 345 IDx-DR L TF i CT
B4 AL BN SHE T
2.3 Wi E BAE BN NE

DR 2 R AR S T DAL, FHE 50K e 4T 08K 2
S R o o PR 2 AR A G R AR N T
AT Ak, e A i R 0 T s ) s R

A 2z v

FEE L Y Sz ¢ 5 TP mC T Y

www. globesct. com



2019 48 H

+RUBMED LA

MESES5ES

K eG4, 22 A RS 20— 3 T 5 R
Casl4 fifi"™'  Cas13d fifi"**""" .ScCas9 fifi"**'  xCas9
fiF> | CasRx W™ SEMJF &t — By £ T
CRISPR RZi M T HAH, N L, 5L 4w B R
VER N G RN = B ]
B Sl R b O A5 A BUAS  E
J& AEIRTT R R BT R B TR 2 AR s A%
5 eR RIS T TG BB A PR i 2 A A
IR

FRA B2 L AL E RN T e . SR 5Y
7 T8, BRI /N B 1 U S B B R
2 4 A A0 b T IR I T 40 M U AL
B2 o e BRAIFTE T T, AR 40 M 4 4 i DT vk
(AR B /I B P A i RO 5 28U TR T %
TEZ PRI TR YT R 30 e ORI E i il
Z T HMIZE & 52 A I SR T IR LR ) R
BRI TR B )L ;3D AR T R AR K 2L AL Ak,
TEPRUE L MA TG A0 22 2 2540 [ 25T ER 45 J7 T 3K
et ™ By A TR AR T AR
KU OB/ BRI B K A
i Al I R e T o = I IR N B O
T SRR A R R 4 el Sy B R
T USEBUSE O EFE IR 9 KIS N
U A S P R A B 18 S LAl

G AV I N — A R T, 4
JE BN Z R IEASERAF AR PR . B IREEIA
TR AR A B AR o TR IR
FRATBRIL RS (TAT) B ZER TR A 1R g™
REAS AR B AR 74 i R 28U 2% [R SC % () DropSynth 4
AR TR R A BT TR AR AR AR
SCRaMbLEd 2% — 2| %2 £y i/ ) 2 15 A B
gyl TR REM L. B A2 AMETE
DNA 4t 5 28 R4 T10 sk 2% 20 4L 20 M g 7 L 2 90

www. globesci. com

HL -2 5 S5 ROR SUCAS T4 i, 1T EL7E i A
YL I R IZYT R i Ml A 7 5 1 45 sk
HE—2PHE

2.4 REEEFMRANEHELE, EYT RIS R

REHER 22BN i 7 A 12y =X,
PASZ )0 S8 i 55 o L o R A e s o i
T SR B RS A I A R
1% s FDA FHARAEAE B 3T X2 S MAR98 1y 4 T SE A
ZH45HT ( CGP) £EFf 2 W7 7= i FoundationOne CDx .
LA 9] 1 9% 5 0 i A XU BRCA' & PR AG: i 7
o FREARCEIHTIGER, 24> 3 E0F R IS
= it o PD-1 BAHTG WP ARARARAE 77, %) B P A8
e R 2 A BB

H 2017 4E 5 A HE 7 148 Kymriah F 17
Jo  PEIRIT W R EEE T, A Pl 4 B AR
FREIARTFHEBL " T 58 RS 2 T R, B 2l
RIFIE RIS OR s, AR N T2
WENAE . WFFEN R SR T 4G kA T2
KR G (PML) 20 f %™, 3522 R o
AR T TR B R B (STING ) 1y/Ny
T3 L, S I g S s R T B A R Y A ik
FAIL 7/

SRR JRNAL ST 5807 R 7 DI ARE 1]
N, 2018 4, FDA JAfi— Z2 515X R B 1
SRR SR, S R i PR DU 3 L
PRI BT ™ S F R AR LR 2. 8 1,
FDA HEHE S 5L THZ IR T 40 (RNALD) FOR R YT
24 Onpattro, H] TRYT st h e AR IR R HE B
TEM FE S 1 (hATTR ) 51 & #4852 45 19 B A
B,

NI Y 2H 55 A R A5 DA A A R DG BB
PEWFZ, ) DR SR ML 48 7R F0 S R PR S8 3 iE . 96
[ 5 A1) R 2292 T4 T 1 B T BRSSP LU

55421 T



MESES5ES

+RUBMED LA

2019 48 H

TE A0 730 = Je N-4a A0, DT i 5 R
L9 R, 28 N AR ARl A 00 L L 2 1 o
o WFFCIESE, g A2 W i 38 € AR A7 AE A AL 22
S YU R IARYT IR 2 2 T 2 LA I 1B R
PR

3 HIESRKRE

A4 BHTE A H AR ], f AR 7 Mk B
A R A BT, A [ B AT i BRI 1
S FRZS e, X 3 R A R A S AR LR
L

DStk RIFES, SIES Z HEMR
MEMNSEEER

RIS R BORIRE) AR RK S, HESh
FERHHERE AN Mg, FEali B 52 e AL T SE 7l
IO FH B S BRI , BB A=l B 2 R A o
Al BB =S /T B, o SRR B4 5 AR AL T K
EmEMITTEE, FEHBESN, FnwmESZ
FHVCHCHT R B B REWUR BRI 1 B8 E 14
SRR AR S BA R

2)MEEFIEHERMZRE, ARELNSS
E PR AR =F T X

ARl B 2R A KR KRB, 1 2
B RSB E T B IS AR A2 2% 1 dr s
H— N E XA RE T, W AOT JEE R I 2 301 1 B
e, BB ReRG . SIF, RET 155
Pty e S YN S e e A e S g e
VRN B i BR A AR 2 — , BT M BRI R e
AW B, PR, 75 AU ZH A G B e e
KRBT, B R 2 2, A I B R 4, LA
FETHR EAEIZ G BT A, LB 5 | 4k 1
ER7

JREMBHAEARERE , BEBEHRS

55422 T

IRk R

ANTHERE LN MBS MEY ¥ RS
SR SEOR PR T, 0 WA RS B SR PR A
s B I R A IV M SRR RS, IO ) %
PR e R A 2 4 KUK A0 42 2R TR) i, 5] 5 3
fERRE L AL e K

S 3Lk

[ 1] White House. Memorandum for the Heads of Exec-
utive Departments and Agencie [ EB/OL]. 2018-
07-31. https://www. whitehouse. gov/wp-content/
uploads/2018/07/M-18-22. pdf.

[2 ]EU. Proposal for a Decision of the European Parlia-
ment and of the Council on Establishing the Specif-
ic Programme Implementing Horizon Europe-the
Framework Programme for Research and Innovation
[ EB/OL ]. 2018-06-07. hitps://ec. europa. eu/
commission/sites/beta-political /files/budget-
may2018-horizon-europe-decision_en. pdf.

[314R%E, £, VFRN, 5. A RSB 5 i e 5

o[ SR TS K R, 2018, 40
(4) :227-236.
XU Ping, WANG Yue,XU Li,et al. Analysis of the
Development Trends of Human Health Sciences
and Technolog[ J]. World Sci-Tech R&D,2018,40
(4) :227-236.

[4]IMI. 2019 Annual Work Plan and Budget [ EB/
OL]. 2018-12-12. https://www. imi. europa. eu/
sites/ default/files/uploads/documents/ reference-
documents/AWP_and_Budget_2019 _adopted _on_
12_December_2018. pdf.

[ 5 ]Innovate UK. Innovate UK: Delivery Plan 2017-
2018 [ EB/OL]. 2017-12-15. https://www. gov.

uk/ government/uploads/ system/uploads/ attach-

www. globesct. com



2019 48 H

+RUBMED LA

MESES5ES

ment _ data/file/668383/16. 8011. 01 _ Innovate _
UK_Delivery_plan_FINAL. pdf.

[6 JHM Government. Industrial Strategy: Life Sciences
Sector Deal 2 [ EB/OL]. 2018-12-05. https;://as-
sets. publishing. service. gov. uk/government/up-
loads/ system/uploads/attachment data/file/
761588/life-sciences-sector-deal-2-web-ready-ver-
sion. pdf.

[7]IBI. Next Generation Networks for Neuroscience
( NeuroNex ) Funding Opportunity [ EB/OL ].
2019-04-07. https://www. internationalbraininitia-
tive. org/news/ next-generation-networks-neuro-
science-neuronex-funding-opportunity.

[8 ]Human Cell Atlas. Human Cell Atlas Takes First
Steps towards Understanding Early Human Devel-
opment; First 250 Thousand Developmental Cells
Sequenced [ EB/OL]. 2018-03-08. https://www.
humancellatlas. org/news/15.

[9 ]NIH. NIH to Build a Detailed Map of Cells within
the Human Body [ EB/OL]. 2018-09-26. hitps://
www. nih. gov/news-events/news-releases/nih-
build-detailed-map-cells-within-human-body.

[10]NIH. NIH Releases Strategic Plan for Data Sci-
ence [ EB/OL]. 2018-06-04. https://www. nih.
gov/news-events/news-releases/nih-releases-stra-
tegic-plan-data-science.

[ 11 ] Health Data Research UK. One Institute Strategy
2019/20 [ EB/OL]. 2019-04-12. https://www.
hdruk. ac. uk/wp-content/uploads/2019/04/
HDR-UK-One-Institute-Strategy-compressed-1.
pdf.

[12]JST. Strategic Proposal Promoting “Integration of
Bio-Medical Things (ToBMT)” [ EB/OL].2019-
04-03. http://www. jst. go. jp/crds/pdf/2018/

www. globesci. com

SP/CRDS-FY2018-SP-06. pdf.

[13]NIH. NIH to Launch Genome Editing Research
Program [ EB/OL]. 2018-01-23. https://www.
nih. gov/news-events/news-releases/nih-launch-
genome-editing-research-program.

[14]FDA. FDA’s Plant and Animal Biotechnology In-
novation Action Plan [ EB/OL]. 2018-11-27. ht-
tps://www. fda. gov/downloads/Safety/Biotech-
nology/UCM624517. pdf.

[ 15 ]OECD. Gene Editing in International Context ; Sci-
entific , Economic and Social Issues Across Sectors
[ EB/OL ]. 2018-03-18. htips://www. oecd-ili-
brary. org/docserver/38a54acb-en. pdf? expires
=1522421924 &id = id&accname = guest& check-
sum =008913443BD07B98037 AB849DSF6BBCD.

[ 16 ]NIH. BRAIN 2025 A Scientific Vision [ EB/OL].
2014-06-05. https ;//braininitiative. nih. gov/sites/
default/files/ pdfs/brain2025_508c¢. pdf.

[ 17 INIH. The Brain Research through Advancing In-
novative Neurotechnologies ( BRAIN ) [Initiative
2. 0-From Cells to Circuits, toward Cures [ EB/
OL]. 2019-05-30. https://braininitiative. nih.
gov/ strategic-planning/acd-working-group/brain-
research-through-advancing-innovative-neurotech-
nologies.

[ 18 JHBP. European Brain Research Area ( EBRA)
Project Launched [ EB/OL ]. 2018-11-19. hi-
tps://www. humanbrainproject. eu/en/follow-
hbp/news/european-brain-research-area-ebra-
project-launched/.

[ 19 ] Brain/MINDS. Brain/MINDS Data Portal [ EB/
OL].2017-03-21. https://www. brainminds. rik-
en. jp/.

[ 20 ] Brain/MINDS. Marmoset Gene Atlas | EB/OL].

55423 T



MESES5ES

+RUBMED LA

2019 48 H

2019-05-30. https://gene-atlas. brainminds. rik-
en. jp/.

[21 ]NIH. NIH Announces National Enrollment Date
for All of Us Research Program to Advance Preci-
sion Medicine [ EB/OL ]. 2018-05-01. https://
www. nih. gov/news-events/news-releases/nih-
announces-national-enrollment-date-all-us-re-
search-program-advance-precision-medicine.

[22]NSTC. Roadmap for Medical Imaging Research
and Development [ EB/OL ]. 2017-12-31. ht-
tps://www. whitehouse.  gov/wp-content/up-
loads/2017/12/Roadmap-for-Medical -Imaging-
Research-and-Development-2017. pdf.

[23]CURTIS P L.,BIBB A, BRADLEY J E, et al. A
Roadmap for Foundational Research on Artificial
Intelligence in Medical Imaging: from the 2018
NIH/RSNA/ACR/The Academy Workshop [J].
Radiology,2019,291(3) .781-791.

[24]BIBB A J,STEVEN E S, CURTIS P L, et al. A
Road Map for Translational Research on Artificial
Intelligence in Medical Imaging: from the 2018
National Institutes of Health/RSNA/ACR/The A-
cademy Workshop [ J]. ACR,2019,Doi:https://
doi. org/10. 1016/j. jacr. 2019. 04. 014.

[25 ]DBEIS. Artificial Intelligence to Help Save Lives
at Five New Technology Centers [ EB/OL ].
2018-11-06. https://www. gov. uk/government/
news/ artificial-intelligence-to-help-save-lives-at-
five-new-technology-centres.

[26 ]WHO. No Time to Wait;Securing the Future from
Drug-Resistant Infections [ EB/OL]. 2019-04-
29. https://www. who. int/antimicrobial-resist-
ance/interagency-coordination-group/final-re-

port/en/.

424 71

[27 JHM Government. The UK’s 20-Year Vision for
Antimicrobial Resistance [ EB/OL].2019-01-24.
https : //assets. publishing. service. gov. uk/gov-
ernment/uploads/ system/uploads/attachment
data/file/773065/uk-20-year-vision-for-antimi-
crobial-resistance. pdf.

[28 JHM Government. Tackling Antimicrobial Resist-
ance 2019-2024 [ EB/OL].2019-01-24. https://
assets. publishing. service. gov. uk/government/
uploads/system/uploads/attachment _ data/file/
773130/ uk-amr-5-year-national-action-plan. pdf.

[29 ]JAIN M,OLSEN H E,TURNER D J,et al. Linear
Assembly of a Human Centromere on the Y Chro-
mosome [ J]. Nature Biotechnology, 2018, 36
(4):321-323.

[30 JHAN X,WANG R,ZHOU Y, et al. Mapping the
Mouse Cell Atlas by Microwell-seq [ J]. Cell,
2018,172(5) :1091-1107.

[31]LIU J J,KIRTI S,LUCA Z,et al. In Vivo Brain
GPCR Signaling Elucidated by Phosphoproteomics
[J]. Science,2018,360(6395) ; eaaod927.

[32]GUIJAS C, MONTENEGRO-BURKE J R, WAR-
TH B, et al. Metabolomics Activity Screening for
Identifying Metabolites that Modulate Phenotype
[J]. Nature Biotechnology, 2018,36 (4 ) :316-
320.

[33]TCGA. Welcome to the Pan-Cancer Atlas [ EB/
OL].2018-04-05. https ;//www. cell. com/pb-as-
sets/ consortium/PanCancerAtlas/PanCani3/in-
dex. html? code = cell-site.

[34 ]BASTARACHE L,HUGHEY J J, HEBBRING S,
et al. Phenotype Risk Scores Identify Patients with
Unrecognized Mendelian Disease Patterns [ ] ].

Science 2018 ,359(6381 ) :1233-1239.

www. globesct. com



2019 48 H

+RUBMED LA

MESES5ES

[35]WANG X,ALLEN W E, WRIGHT M A, et al.
Three-Dimensional Intact-Tissue Sequencing of
Single-Cell Transcriptional States [ J]. Science,
2018 : eaat5691.

[36 ]MULQUEEN R M,POKHOLOK D,NORBERG S
J, et al. Highly Scalable Generation of DNA Meth-
ylation Profiles in Single Cells [J]. Nature Bio-
technology ,2018 ,36(5) :428.

[37]BRIGGS J A, WEINREB C, WAGNER D E, et
al. The Dynamics of Gene Expression in Verte-
brate Embryogenesis at Single-Cell Resolution
[J]. Science,2018,360(6392) : eaar5780.

[38] WAGNER D E,WEINREB C, COLLINS Z M, et
al. Single-Cell Mapping of Gene Expression Land-
scapes and Lineage in the Zebrafish Embryo [ J].
Science ,2018,360(6392) .981-987.

[39 ]MOFFITT J R, BAMBAH-MUKKU D, EICH-
HORN S W, et al. Molecular, Spatial, and Func-
tional Single-Cell Profiling of the Hypothalamic
Preoptic Region [ J]. Science,2018,362(6416) .
eaau5324.

[40]ZHENG C,ZHENG L,YOO J K, et al. Landscape
of Infiltrating T Cells in Liver Cancer Revealed by
Single-Cell Sequencing [ J]. Cell ,2017,169(7) :
1342-1356. el6.

[41]GUO X, ZHANG Y, ZHENG L, et al. Global
Characterization of T Cells in Non-Small-Cell
Lung Cancer by Single-Cell Sequencing [ J]. Na-
ture Medicine ,2018,24(7) :978.

[42]ZHANG L, YU X, ZHENG L, et al. Lineage
Tracking Reveals Dynamic Relationships of T
Cells in Colorectal Cancer [ J]. Nature,2018,564
(7735) :268.

[43 ]JING Miao, ZHANG Peng, WANG Guangfu, et

www. globesci. com

al. A Genetically Encoded Fluorescent Acetylcho-
line Indicator for in Vitro and in Vivo Studies
[ J]. Nature Biotechnology,2018,36:726-737.

[44]BEN M M, ANNA H, EDWARD A F,et al. A
Linked Organ-on-Chip Model of the Human Neu-
rovascular Unit Reveals the Metabolic Coupling of
Endothelial and Neuronal Cells [ J]. Nature Bio-
technology ,2018 ,36 :865-874.

[45]SAGI A,GRACE C,STANLEY W K NG, et al.
Prediction of Acute Myeloid Leukaemia Risk in
Healthy Individuals [ J]. Nature,2018,559 :400-
404.

[46 ]RYAN P,AVINASH V. VARADARAJAN K B, et
al. Prediction of Cardiovascular Risk Factors From
Retinal Fundus Photographs via Deep Learning
[J]. Nature Biomedical Engineering, 2018, 2:
158-164.

[47]DAVID C,DAVID T W J,MARTIN S, et al. DNA
Methylation-Based Classification of Central Nerv-
ous System Tumours [ ] |. Nature 2018 ,555 :469-
474.

[48]GUO X, CHAVEZ A, TUNG A, et al. High-
Throughput Creation and Functional Profiling of
DNA Sequence Variant Libraries Using Crispr-
Cas9 in Yeast [J]. Nature Biotechnology,2018,
36:540-546.

[49]BAO Z,HAMEDIRAD M,XUE P,et al. Genome-
Scale Engineering of Saccharomyces Cerevisiae
with Single-Nucleotide Precision [ J]. Nature Bio-
technology ,2018 ,36 :505-508.

[50]ROY K R, SMITH J D, VONESCH S C, et al.
Multiplexed Precision Genome Editing with

Trackable Genomic Barcodes in Yeast [ J]. Na-

ture Biotechnology,2018,36:512-520.

55425 T



MESES5ES

+RUBMED LA

2019 48 H

[51]LI X,WANG Y,LIU Y, et al. Base Editing with a
Cpfl-Cytidine Deaminase Fusion [ J]. Nature Bi-
otechnology ,2018 ,36 :324-327.

[52]WANG X, LI J, WANG Y, et al. Efficient Base
Editing in Methylated Regions with a Human
Apobec3a-CAS9 Fusion [ J]. Nature Biotechnolo-
gy ,2018,36:946-949.

[53]ROTH T L, PUIGSAUS C, YU R, et al. Repro-
gramming Human T Cell Function and Specificity
with Non-Viral Genome Targeting [ J]. Nature,
2018,559:405-409.

[54 JPINAR A,BOBBIN M L,GUO J A, et al. In Vivo
Crispr Editing with No Detectable Genome-Wide
Off-Target Mutations [ J ]. Nature, 2018, 561 ;
416419.

[55]LUCAS B H,DAVID B, JANICE S C, et al. Pro-
grammed DNA Destruction by Miniature CRISPR-
CAS14 Enzymes [ J] . Science, 2018, 362 839-
842.

[56 ]YAN W X,CHONG S,ZHANG H, et al. Cas13d
is a Compact RNA-Targeting Type vi Crispr Ef-
fector Positively Modulated by a Wyl-Domain-
Containing Accessory Protein [ J ]. Molecular
cell ,2018,70(2) :327-339.

[57]ZHANG C,KONERMANN S, BRIDEAU N ], et
al. Structural Basis for the RNA-Guided Ribonu-
clease Activity of Crispr-Cas13d []J]. Cell 2018,
175(1) :212-223.

[58 JCHATTERJEE P,JAKIMO N,JACOBSON J M .
Minimal Pam Specificity of a Highly Similar Sp-
cas9 Ortholog [ J]. Science Advances, 2018, 4
(10) .0766.

[59]HU J H,MILLER S M,GEURTS M H, et al. E-

volved Cas9 Variants with Broad Pam Compatibil-

55426 T

ity and High DNA Specificity [ J]. Nature,2018,
556:57-63.

[60 ]KONERMANN S, LOTFY P, BRIDEAU N J, et
al. Transcriptome Engineering with RNA-Targe-
ting Type Vi-D Crispr Effectors [ J]. Cell, 2018,
173(3) :665-676.

[61]SHAO Y ,NING L,WU Z,et al. Creating a Func-
tional Single-Chromosome Yeast [ J ]. Nature,
2018,560.331-335.

[62 ]SPANJAARD B, HU B, MITIC N, et al. Simulta-
neous Lineage Tracing and Cell-Type ldentifica-
tion Using Crispr-Cas9-Induced Genetic Scars
[ J]. Nature Biotechnology,2018,36:469-473.

[63]REZA K,KIAN K,LEO M, et al. Developmental
Barcoding of Whole Mouse via Homing Crispr
[J]. Science,2018,361 ; eaat9804.

[64 ]WEIQI Z, HAIFENG W, GUIHAI F, et al. Sirt6
Deficiency Results in Developmental Retardation
in Cynomolgus Monkeys [ J]. Nature,2018,560 .
661-665.

[65]YAN S,TU Z,LIU Z, et al. A Huntingtin Knockin
Pig Model Recapitulates Features of Selective
Neurodegeneration in Huntington’ s Disease [J].
Cell,2018,173(4) :989-1002.

[66 ] BACMAN S R, KAUPPILA J H K, PEREIRA C
V,et al. Mitotalen Reduces Mutant Mtdna Load
and Restores Trnaala Levels in a Mouse Model of
Heteroplasmic Mtdna Mutation [ J]. Nature Medi-
cine,2018,24:1696-1700.

[67]PAYAM A G,CARLO V,MARIE-LUNE S, et al.
Genome Editing in Mitochondria Corrects a Path-
ogenic Mtdna Mutation in Vivo [ J]. Nature Medi-
cine,2018,24:1691-1695.

[68 JROSSIDIS A C,STRATIGIS J D, CHADWICK A

www. globesct. com



2019 48 H

+RUBMED LA

MESES5ES

C, et al. In Utero Crispr-Mediated Therapeutic
Editing of Metabolic Genes [ J]. Nature Medi-
cine,2018,24.1513-1518.

[69 ]VILLIGER L, GRISCH-CHAN H M, LINDSAY
H, et al. Treatment of a Metabolic Liver Disease
by in Vivo Genome Base Editing in Adult Mice
[J]. Nature Medicine,2018,24 :1519-1525.

[70]LI Z K,WANG L Y, WANG L B, et al. Genera-
tion of Bimaternal and Bipaternal Mice from Hy-
pomethylated Haploid Esecs with Imprinting Re-
gion Deletions [ J]. Cell Stem Cell ,2018,23(5) :
665-676.

[71 ]YAMASHIRO C,SASAKI K, YABUTA Y, et al.
Generation of Human Oogonia from Induced Plu-
ripotent Stem Cells in Vitro [ J]. Science,2018;
eaatl674.

[72]LI D,XUE W,LI M,et al. Vcam-1 + Macropha-
ges Guide the Homing of Hspcs to a Vascular
Niche [J]. Nature,2018,564:119-124.

[73]YAO K,QIU S,WANG Y V, et al. Restoration of
Vision after De Novo Genesis of Rod Photorecep-
tors in Mammalian Retinas [ J ]. Nature, 2018,
560(7719) .484-488.

[74]P1 Q, MAHARJAN S, YAN X, et al. Digitally
Tunable Microfluidic Bioprinting of Multilayered
Cannular Tissues [ J]. Advanced Materials,2018,
30(43) :1706913.

[75]MANSOUR A A F,GONCALVES J T,BLOYD C
W,et al. An in Vivo Model of Functional and
Vascularized Human Brain Organoids [ J]. Nature
Biotechnology ,2018 ,36 :432-441.

[76 ]LIU Z,CAT Y, WANG Y, et al. Cloning of Ma-
caque Monkeys by Somatic Cell Nuclear Transfer

[J].Cell,2018,172:1-7

www. globesci. com

[77 ]MATTHIAS L, TANJA M,BRUNO R, et al. Con-
sistent Success in Life-Supporting Porcine Cardiac
Xenotransplantation [ J]. Nature,2018,564 :430-
433.

[78 ]SHAO Y,LU N, WU Z, et al. Creating a Func-
tional Single-Chromosome Yeast [ J]. Nature,
2018,560(7718) :331.

[79 ]PALLUK S,ARLOW D H,DE ROND T, et al. De
Novo DNA Synthesis Using Polymerase-Nucleo-
tide Conjugates [ J]. Nature Biotechnology,2018,
36:645-650.

[80]PLESA C,SIDORE A M, LUBOCK N B, et al.
Multiplexed Gene Synthesis in Emulsions for Ex-
ploring Protein Functional Landscapes [ J]. Sci-
ence ,2018,359(6373) .343-347.

[81]LUO Z, WANG L, WANG Y, et al. Identifying
and Characterizing Scrambled Synthetic Yeast U-
sing Rescues [ J]. Nature Communications,2018 ,
9(1):1930.

[82 JHOCHREIN L, MITCHELL L A, SCHULZ K, et
al. L-Scramble As a Tool for Light-Controlled Cre-
Mediated Recombination in Yeast [ J]. Nature
Communications ,2018 ,9(1) :1931.

[83]JIA B,WU Y, Li B Z, et al. Precise Control of
Scramble in Synthetic Haploid and Diploid Yeast
[ J]. Nature Communications,2018,9(1) :1933.

[84]SHEN M J,WU Y, YANG K, et al. Heterozygous
Diploid and Interspecies Scrambleing [ J]. Nature
Communications ,2018 ,9(1) :1934.

[85]WU Y,ZHU R Y,MITCHELL L A et al. In Vitro
DNA Scramble [ J]. Nature Communications,
2018,9(1) .1935.

[86]LIU W,LUO Z,WANG Y, et al. Rapid Pathway

Prototyping and Engineering Using in Vitro and in

55427 T



MESES5ES

+RUBMED LA

2019 48 H

Vivo Synthetic Genome Scramble-In  Methods
[J]. Nature Communications,2018,9(1) :1936.

[87]DAVID C,DAVID T W J,MARTIN S,et al. DNA
Methylation-Based Classification of Central Nerv-
ous System Tumours [ J]. Nature,2018,555 :469-
474.

[88 ]SIDHARTH V P,ITAY T,ANURAAG S P,et al.
Single-Cell Transcriptomic Analysis of Primary
and Metastatic Tumor Ecosystems in Head and
Neck Cancer [J]. Cell, 2018, 171 (7). 1611-
1624.

[89]SAI G,XIA X,CHEN D, et al. A Proteomic Land-
scape of Diffuse-Type Gastric Cancer [ J]. Nature
Communications,2018,9 ; article number:1012.

[90 ]MIAO D, MARGOLIS C A, GAO W, et al. Ge-
nomic Correlates of Response to Immune Check-
point Therapies in Clear Cell Renal Cell Carcino-
ma [ J]. Science,2018,359(6377) :801-806.

[91 ]PAN D,KOBAYASHI A,JIANG P, et al. A Major
Chromatin Regulator Determines Resistance of
Tumor Cells to T Cell-Mediated Killing [ J]. Sci-
ence,2018,359(6377) :770-775.

[92 ]MUHARREM M, AMANDA O,DAVID M, et al.
Allogeneic BK Virus-Specific T Cells for Progres-

sive Multifocal Leukoencephalopathy [ J]. The

55428 T

New England Journal of Medicine, 2018, 379
1443-1451.

[93 JRAMANJULU J M, PESIRIDIS G S, YANG J, et
al. Design of Amidobenzimidazole Sting Receptor
Agonists with Systemic Activity [ J]. Nature,
2018,564 :439-443.

[94 ]FDA. FDA Approves First-of-Its Kind Targeted
RNA-Based Therapy to Treat a Rare Disease
[ EB/OL]. 2018-08-10. Https://www. fda. gov/
newsevents/ newsroom/ pressannouncements/ ucm
616518. htm.

[95]ROBERTS A B,GU X,BUFFA J A, et al. Devel-
opment of a Gut Microbe-Targeted Nonlethal
Therapeutic to Inhibit Thrombosis Potential [ J].
Nature Medicine,2018,24(9) .1407-1417.

[96 ]ZMORA N, ZILBERMAN-SCHAPIRA G, SUEZ
J, et al. Personalized Gut Mucosal Colonization
Resistance to Empiric Probiotics is Associated
with Unique Host and Microbiome Features [ J].
Cell ,2018,174(6) .1388-1405.

[97]SUEZ J, ZMORA N, ZILBERMAN-SCHAPIRA
G,et al. Post-Antibiotic Gut Mucosal Microbiome
Reconstitution is Impaired by Probiotics and Im-
proved by Autologous FMT [J]. Cell,2018, 174
(6) :1406-1423.

www. globesct. com



