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CRISPR/Casog 0128t
ERL R} #0]

(i N
- ~ styiating
i e SR
I X=F
22t Lj CRISPR/Cas9 HHE S0l
OjKIY 718 Modified cell HME o[
M

CRISPR/Cas9
/\
Wik K3
ot

S B

Al et
*Random transgene integration

* Modified from Perleberg &, 2018

MERUACEA B A JHSE2| 2=

2010 108 29€ &= LE 100l A Zh 2=l MECH
2 (CBD: Convention on Biological Diversity)0f|
M AR HZ 2 0]e] SF0 tHek Ltarofe]
HME A=, 20143 10 12 CHSHEI= HA0IA
W2 CBD YAr= S2/0lM 5071 =717 HIES 2=

5101 LITORIA} 2 A RICH IO S o
A2 SN Y RUSLRN WA S YA I
7t UOBIN Q| TISH TS I A, S8, 1
WS EE B TI5H YIS TR BE 222 Holg
S

2719 33 MIATAU RO RN AHSBO| FHS
S5t YIS Cier Holol (S| 2I510f ESAIR
£ 283 ALY 1R YR SRR DUSE Y
202 ER5i)

35 27 MR TS BRYS TS ZstElo
Cleet B750| Qe HOR OJ4ekD St S5] R
UB 5 ST AR YD BIHE Soto] B

1) Justice and Dhillon, 2016; Ledford, 2011
2) OjF AEelor=(FDA)

3) 2019.1.1., " At Aol &= CHM8EH 22 G2 A7,
O EA|
4)  http://omia.angis.org.au, accessed Feb, 2019
5) Rogersetal., 2008
6) Klymiuketal., 2015
7) LY HHAS eisk= =470 (Hong &, 2009)
8) doxycycline-inducible vector system& O|&5H0] =AlSddr CHEl2

= UM oz weddk= =AM (Kim S, 2011)

9) synapsin1 Z2LE0] Qs NHEO|MOZ WATY THHlAS U5
Sh= =47 (0Oh &, 2011)

10) MAEE 33 54 25 £0|4 peroxisome proliferator-activated
receptor-alpha 2&a S|7H (Kim &, 2016)

11) OFRAE BIOFEY | MIZ 2| SA 2 TS S8 /UAEHIZO| Y
&|0f HOr2 DrRA Q| USRI A 40| 80|

12) Zinc finger nuclease, transcription activator-like effector
nucleases(TALENSs), CRISPR/Cas9 system

13) d=RUA HZA HE=2 AHMEES2U(PIC: Prior Informed
Concent)& S04 o'y FUAES 08513 0|2{0] &ct= E2
S22 A (MATs: Mutually Agreed Terms)O0f [ttt =-7SH0F
=

14) L0 HIZ0]| e SYYTARE HAMNE A7 2 ESAHR

FHEHE 3 0F, 2, 2018
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0= 2 HARI(NIH)
R&D EAIHISF

0|= =& 2242l (National Institute of Health, NIH)
2 A NIA atst7|& 2 o|z20fe| HRALSAH A
A 2| apebH 2 e A Y, G HE o=

E 30| Cfst F=2{Q1 AL E Al 0| HZo|=
R&D2Q| S2AQ1 AgS £35tu QUL 2|2 O] LY

=22
832, 41| W B4 S K| Hopol 3 B

- s

N
Ja rl?ﬁ

S
O] 20f2|x leH, 0|5 ZHHEARL| &

F2H0| B FZ&[1 ACL FLHME ZHE,
ot S el 4ol S SYAIZI7| f2t 2A
2 20F R&D FAL7t 23| WD Y= FAHR,
= SOIME 421 HYUE AlLHE 2ot 3L 2oz
ZOF R&DEAL it A= S-S 2I5t0] 0l =&
HAA(NIH)2| 2019' of|2hdhekat 32 0]40]| CH3H
da|si et st

b

0-‘.‘- r2'Jn

’

l_°r.\.'.="'.=er

0|2 2 LA (NIH) oAt Spst

. FYLAUS 0/ 2702 RADES B 510}, LER|
Ssi8l 247t0| 7|22 HRYGHD 2YstD ULk 20194
D[RRI At I 712H0| 2YRAROR 0[]

BiA] & 307He) 7 2o2 AR,

0| 2P ZYZAR (NIRSQ), ZUMUA UL AH 7
(NIOSH), ZOIA2HAS B2 Z 174 (NIDILRR)

- FYBALIS 0| B0 R&D O] 90%01440] A
22 TIE5i0, 20195 R&D OAI0 2 3389 Zaf7t &
ARELE 7|12 118E G2 E |AlokE X ERCL,
SHER0| 929 Q| 0|40 FI7HEHA 2017 T
4.0% (13927t S7IotAtt. =24 ot A2l
oF LHSAGILES (CDC), MELA4Z ALY (FDA),

022

HIC|AHOf 2 HIT|AO|EAIE (CMS) &2 20193 R&D
Of AR 1121 Ty 7t EpEICt

- 20199 R&D Ofl4hS 2OMEE ATHHEH, Y 250|H
(Alzheimer's) &tz HL0j14H2 239 &3, @0of4
EH| 2= (opioid addiction), H|OFFA A& CHA|A|
(alternatives), &2 (pain management) & &
ol4t2 139 22, @7 [H¢ (universal flu vaccine)
HTOARS 194 4,0002t S, @A LHA (antibiotic
resistance) AL0fl4H2 521 50008t &Y, ®k| 1tk
(BRAIN initiative)” 720{Ak2 44 2,900, ®HY
9|2 (precision medicine) & A10{14H2 324 7,6002F
7 EALELC

TYRAYUS OITDYEIR Q15 Ay, Ay S U
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1) k| LIS L EY0IA Lojts MBI ERNML LFERIHE A5
(Dynamics)& T#&5IL, 10| 2=Fet Z250|H, Il & Cf
RS HAUS 73 2 2AZH LS, S22 10 (2016~
2025)Y
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[l

0= 224 (NIH) 7|

r

o

(The| - HH2HE2)

7| = 2 of 2019\ of| &+
National Cancer Institute (NCI) et 5,626
National Heart, Lung, and Blood Institute (NHLBI) A2 I ol 3,112
National Institute of Dental and Craniofacial Resarch (NIDCR) T4, FoHerH 413
National Institute of Diabetes & digestive & Kidney Disease (NIDCD) S, Ao}, A 1,965
National Institute of Neurological Disorders and Stroke (NINDS) LGS HES 1,839
National Institute of Allergy and Infectious Diseases (NIAID) ge27|, 4EE 4,762
National Institute of General Medical Science (NIGMS) ydtofst 2,573
National Institute of Child Health and human Development (NICHD) A0} 1,340
National Eye Institute (NEI) okt 711
National Institute of Environmental Health Sciences (NIEHS) etgolst 747
National Institute on Aging (NIA) s} 1,988
National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) SAEY =54, D2 st 545
National Institute of Deafness and Other Communication Disorders (NIDCD) =+ 424
National Institute of Mental Health (NIMH) [z 1,612
NIDA (National Institute of Drug Abuse) rEEE 1,137
NIAAA (National Institute on Alcohol Abuse and Alcoholism) YESE 469
NINR (National Institute of Nursing Research) {tast 146
NHGRI (National Human Genome Research Institute) A= 513
NIBIB (National Institute of Biomedical Imaging and Bioengineering) Ho|22= 347
NIMHD (National Institute on Minority Health and Health Disparities) AT AL ALELS 281
NCCIH (National Center for Complementary and Interactive Health) CHA|2fet 131
NCATS (National Center for Advancing Translational Science) SN 635
Fogarty International Center (FIC) A AIES 70
National Library of Medicine (NLM) olshe A2t 395
Office of the director SYAR= 2.004
Buildings and Facilities ATAIE 200
National Institute for Research on Safety and Quality (NIRSQ) oz E4 380
National Institute for Occupational Safety and Health (NIOSH) OrM, B 255
The National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR) Zof 255
Addtional Opioids allocation OFFEIEA| 750

% At2: NIH 2019 budget (www.nih.gov)

1. 27 |£E AT (2015.7). 0= B2 R&D A|ARIS| EA0FAIAIY

2. YUY HUME](2018.1) | AT ILY - 2| U ESTF

3. Department of health and human service(2018.2). FY 2019 budget and performance
4. SLATHEMMIE (2018.6). 2018F % 0= R&AD Ofl4HEA

5.KOTRA(2018.8). O] AYZE MFufet R&AD FARL Sk 71 42| 213 5] 7|2].

6.2 71&7 12187+ (2018.10). OI=4R2| FY 2019 R&AD Ofl&t-710t 24

7. American association for the advancement of science(2018.9). Congress set for biomedical, defence research boots.
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R&D FOCUS

Alokx| R&D B4t

skaH (2018.7~2019.2)

o LHAHZ FEEAM ste=Ald A s H|O|A]
Abundance and characteristics of microplasticsinbivalves  AlZ2/al Environmental B

1 from market, South Korea Gotat Pollution 20189 245 1o7=11ie
Nanoparticle-patterned Multicom partmental Chitosan AIZSoH ACS Biomaterials B

2 Capsules for Oral Delivery of Oligonucleotides otat Science & Engineering 201812 4 41634173
Di-2-ethylhexylphthalate promotes thyroid cell proliferation | = o= '

3 and DNA damage through activating thyrotropin-receptor- :'_f;loH Foocha):idcsgemlcal 2019.2 124 265-272
mediated pathways in vitro and in vivo ° 9y
Systematic discovery of uncharacterized transcription DS Nucleic Acids B

4 factors in Escherichia coli K-12 MG1655 e Research 20188 46 10682710696
Comparing levels of perfluorinated compounds in O Food and Chemical i

> processed marine products easan Toxicology 20191 126 199-210
Simultaneous analysis and exposure assessment of . iy

7

6  migrated bisphenol analogues, phenol, and p-tert- EZE Czaigﬁs]ililt\;e.i:r&dA 2018.10 35 2270-2278
butylphenol from food contact materials e '
Migration of lead and arsenic from food contact paper . »

7

7 intoafood simulant and assessment of their consumer ZE Food AddItIV(?S and 2018.12 35 2493-2501
exposure safety s Contaminants: Part A
Two complete chloroplast genome sequences and AZOF . .

8 intra-species diversity for Rehmannia glutinosa ",:,OXTSH M‘tOChO;r?réal DA 2019.1 4 176-177
(Orobanchaceae) ==0 P

: . . ANZOE

9 Response of storage insect species to ClO2 fumigation ._EO;ITOH Journal of stored 2018.11 79 112-115
conditions =2E products research
Development of a fast real-time PCR assay based on AEOF

10  TagMan probe for identification of edible rice grasshopper ",:,OTFOH Food Resg arch 2018.8 116 441-446

=2g International

(Oxya chinensis) in processed food products
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kil HHAS FEEAN st=A18 Al Hs HO||
Development of a diagnostic system for detection of MZolokm N
11 specificantibodies and antigens against Middle East OE_—_TL';}E M||cr; ?:ﬂg?g and 2018.8 62 574-584
respiratory syndrome coronavirus = 9y
ESRP1-induced CD44 v3 isimportant for controlling HHH0|R _
12 pluripotency inhuman pluripotent stem cells HZa stemcells 201810 36(10)  1525-1534
A'subset of paracrine factors as efficient biomarkers for HCHIO|
13 predicting vascular regenerative efficacy of mesenchymal = lx_1| =1 Stemcells 2018.10 37(1) 77-88
stromal/stem cells =
= - = HTHo|2 Journal of Clinical
O OF=27|M EMBIEN 7 DZZDA‘lh_LT‘_A‘I _ o
14 REVSEVINZE EY EE0 7|06t AlERE= d5 24 =2t Vedidne 2018.11 7(11) 449
SCOEZI N E EN SIE0] 7|0f5H= e Journal of Clinical
"> peaRalpha 2 5 24 At Medicine eI a2 4
Debonding force and shear bond strength of an array olz7|7|
16 of CAD/CAM-based customized orthodontic brackets, *04__&} PLOS ONE 2018.9. 13 1-14
placed by indirect bonding -
Effect of thermoforming on the physical and mechanical o
o|27|7
17 properties of thermoplastic materials for transparent =717 The Korean Joqmal 2018.9 48(5) 316-325
o At of Orthodontics
orthodontics aligners
Skin irritation and sensitization potential of oxidative hair Food and Chemical
18  dye substances evaluated with in vitro, in chemico and in Ex=4ut Toxicolo 2018.9 51 161-169
silico test methods 9y
Accumulation of Ptdins(4)P at the Golgi mediated by Free Radical Biolo
19 reversible oxidation of the PtdIns(4)P phosphatase Sac' ettt ! Blology 2018.11 130 426-435
by H202 & Medicine
Favorable Outcome of Post-Transplantation
Cyclophosphamide Haploidentical Peripheral Blood Biol Blood Marrow
20  Stem Cell Transplantation with Targeted Busulfan- YAt Transplant 2018.7 24 2239-2244
Based Myeloablative Conditioning Using Intensive P
Pharmacokinetic Monitoring in Pediatric Patients.
Rapid screening of sulfonamides in dietary supplements Journal of Food
21 based on extracted common ion chromatogram and HHEAE and Drug Analvsis 2019.1. 27 164-174
neutral loss scan by LC-Q/TOF-mass spectrometry gAnaly
Isolation and characterisation of a novel sildenafil analogue
22 adulterant, desmethylpiperazinyl propoxysildenafil, in a HHENE Science & Justice 2018.11 58(6) 447-454
dietary supplement
Identification and characterization of a new CHMINACA
class synthetic cannabinoid : 2-(1-(Cyclohexylmethyl) - ST Forensic Science B
23 1H-indazole-3-carboxamido)-3,3-dimethylbutancicacid === "~ International 201810 291 1677174
MDBA-CHMINACA)
From Gut to Brain: Alteration in Inflammation Markers in AelED Clinical
24 the Brain of Dextran Sodium Sulfate-induced Colitis Model EZE’—E} Psychopharmacology 2018.11 16 422-433
Mice - and Neuroscience
Tunicamycin-Induced ER Stress is Accompanied with J— !
25 Oxidative Stress via Abrogation of Sulfur Amino Acids Ere international Jqumal of 2018.12 19 4114
ARt Molecular Sciences

Metabolism in the Liver
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E35=2 (2018.7~2019.2)

HH A Ho| Ha =HUHS
1 e HokC RUAIE Soll d A2t AEZEILAS A& HES = U 10-2018-0144874
< Singleplex Real-Time PCR 7| E2| 7t (2018.11.21)
5 e aplR RUAE Sall Al Z2HEH0IS L& 2T 4 QU= 10-2018-0144875
< Singleplex Real-Time PCR 7| EQ| it (2018.11.21)
3 e rfcRAIE So A ZREHAHRIE M4 BEE S Us 10-2018-0144876
< SingleplexReal-TimePCR 7 |E2| 72t (2018.11.21)
4 e SSTAERZI SHUANE Solf 2| AH|2(0F A [EAHHIAS 10-2018-0144877
< Al 2425t 4 Qli= SingleplexReal-TimePCR 7 |E2| 72 (2018.11.21)
5 e LT STER SRS S5l 5494 YF(ETEC) S 10-2018-0144878
© Al AZSE 2 Q1= SingleplexReal-TimePCR 7 [EQ] 7Hgt (2018.11.21)
6 o} jkp,bfpAERZ SHAE S3lf A LY (EPEC)S 10-2018-0144879
© Al 225t 4= Qli= SingleplexReal-TimePCR 7| E2| 72 (2018.11.21)
5 e pCVDER RUAE Solf A2HE2H L= (EAEC) & 10-2018-0144880
< Al 2428+ 4 Ql= SingleplexReal-TimePCR 7| EQ| 7t (2018.11.21)
8 e OMpPAEHI RUAE So A2 LU AR IS 10-2018-0144881
< Al 2425F 2 9l= SingleplexReal-TimePCR 7| E Q| 7jgt (2018.11.21)
9 e CeUEER! RS Soff HH=EH S2|E M4 HES U 10-2018-0144882
< SingleplexReal-TimePCR 7| E2| JH& (2018.11.21)
10 e WhERI RUAE S5l H|H2|Q SLIIFAE A& 10-2018-0144883
° Z&3t 2 Ql= SingleplexReal-TimePCR 7 [E Q| 7H (2018.11.21)
_ o _ _ 10-2018-0145153
alfti=n D=5} LPS U LTAS 28102 HEISHE M2 84 2| £ 4518 242
11 En 5} LPS 2! LTA O=2 T3I5H= M I Ei = (2018.1122)
12 opat PAT SYE AZMD HZYY L 0|2 083 10-2018-0108016
< FAtD SEYY (2018.09.10)
_ - e _ 10-20118-006977
NERIMSEE  AHEY SM0| JHISHAEZ £ 0|2 T AIAY I DY
13 Foli=2 o 7| ES0l2TEAl (2018.06.18)
= Al B2 GiHA T Y 33 L 0|5 E3I5HE 10-2018-0112898
AHZO|OFZC{ 17
14 SEREETH oo zus (2018.09.20)
. 10-2018-0106032
HHIO| QB ROl Zaky
5 oleAE Rt (2018.09.05)
. _ 3 10-2018-0106033
HTHO|QAIZD By 2y
16 o2& (2018.09.05)
17 HCHOIQAET  AEX2ACl S Wk 10°2018-0112452

(2018.09.19)
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