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X9 - Z71E olokF AIYeid H MY Biol: Hoietey
USS billions 2015 2010-2015 CAGR 2020 2016-2020 CAGR
Global 1068.8 6.2% 1400-1430 4~7%
Developed 684.3 4.8% 870-900 3~6%
us. 430.0 6.1% 560-590 5~8%
EU5 144.0 2.9% 170-200 1~4%
Germany 412 3.8% 52-62 2~5%
France 31.3 0.1% 30-38 (-3)~0%
[taly 25.1 3.1% 30-40 2~5%
UK. 27.7 6.9% 28-38 3~6%
Spain 186 0.7% 20-28 1~4%
Japan 783 2.6% 79-89 0~3%
Canada 193 2.0% 23-33 3~6%
South Korea 127 2.3% 13-20 2~5%
Pharmerging 249.2 11.9% 345-375 7~10%
China 115.2 14.2% 150-180 6~9%
Tier 2 56.8 12.9% 85-95 9~12%
Brazil 28.1 13.8% 34-44 9~12%
Russia 16.6 13.0% 29-39 11~14%
India 12.1 10.9% 13-19 5~8%
Tier3 772 8.2% 100-120 6~9%
Rest of World 1352 5.2% 150-180 1~4%

Z2: IMS Health, Global Medicines Use in 2020, 2015.11
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oncology I 510012080 9-12%

Autoimmune | $55-658n 11-14%
viral Hepatitis [l $45-558n 7-10%
Global Spending Immunosuppressants . $20-30Bn 11-14%
$14Tn B

HIV Antivirals [l $20-30Bn 1-4%
Immunostimulants I $15-18Bn 2-5%
Interferons I $7-9Bn 1-4%
Erythropoietins I $7-98n 0-3%

Developed Pharmerging
$850~880 Bn $360~390 Bn Macular Degeneration I $6-8Bn 6-9%

2020 X|HE S o|ofF ojj H|S H

Z2{: IMS Health, Global Medicines Use in 2020, 2015.11
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AdQlA
(1735) (1866'3) (1937\4) (19564) (19694) (19774) (199014) (200414)
A 25  ER 28 V2%  SAER | AER  3&¢HER 6 2%
Mz Mz
oIEHANS (Eubacteria) ~ (Bacteria)
BE o mue Mzt
kar;g’;a) (Monera) (Monera) (Eubacteria)
M=
(Protista) 5
2SS
AWM S (i)
SIAAHS (Protista) (Protista) 320|AE}
(Protista) (Chromista)
N s S
(Vegetabilia)  (Plantae) Al2 Al2 A= A=
(Plantae) (Plantae) (Plantae) (Plantae)
= = = = == =
(Animalia)  (Animalia) (Animalia)  (Animalia)  (Animalia) (Animalia)
o Al

MEetIRl HEoEE (s XY &2
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Zl{Fungi)
MizHBacteria)

I MlHArchaea)
M| (Cyanobacteria)
EEMHActinomycetes)

EMEZ(Protozoa)
A2 (Algae)
O|MIZ=F(Microalgae)
25 (Yeast)
=E0|(Mold)
HAd(Mushroom)
IfX|(Phage)
HFO|2{A(Virus)
HIO|20|=(Viroid)

]

T2 (Diatom)
S7xF(red algae)
UZEZ(brown algae)
=2 (green algae)
MEHAZ(Bryophyte)
QUX|A=(Pteridophyta)
ZMAIE(Gymnosperm)
AM|AI=(Angiosperms)

o

=
=

&= (Placozoa)
SiHS=(Porifera)
LS =(Cidaria)
SZE5E(Ctenophora)
=S (Platyhelminthes)
MEEZ(Nematoda)
QEE(Bryozoa)
2t S E(Tardigrada)
| == (Echinodermata)
Hxls=(Mollusca)
SI5=S(Annelida)
=(&2SH2/)Arthropoda)
=3(Insecta)
QEMZ(Amphibian)
It=5(Reptiia)
0= (Fish)
Z=(Aves)

SE(Mammalia)
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observation

=
specimen

THF|
individual
7|2
organ
XXl

x|
tissue
H{ot
embryo
e
seed

MIZ - M|ZZF
cell-cell-line

25
strain

H|H
body fluid

DNA - RNA - Protein 2=
DNA-RNA-Protein

==0

TE=
extract

AR

nucleic acid sequence

sine
expression

EH TSRS

protein sequence

TEZE
structure

AX|UH(in—situ}SEHOIM HERA & T M= ZOf HEfLY
elojLt7IE S5

BXIRexStUEOIN B2 - RRlBHs S - 7% - 4 -
B01Z B2 5

HEO|Lt HHE =XOZ 0|25 = S=(0FRA, ral
o|U=hx] 7 S), Al S

Z7|MIZ, primary cel, cell culture, SSH|ES, AlSMEF,
§7 M‘”i—r S

o5/ DM/XQF SO 0ldE 25 S

SHoH(plood), E&(plasma), E&(serum), ==(tear drop), 2=
(urine), Zl(saliva) S

({DNAS| Z<2) cDNA/ genomicDNA 59| clone/vector/library
SEH2 == DNA XA, (RNAS] AL) microRNA S
clone/vector/liorary SE{Z = E_I RNAXEA, <prote|n_l Z=)
St|(antibody), S 2=2(hormone), A (enzyme) S

HHQF ©10| =5t 0|MS/AIS /== (microbe/plant/animal)
NI—J FEES

SHAHDNA/RNA) M E A E(general DNA sequence,
DNA barcode, EST, GSS, STS, WGS, sequence
read, whole genome seguence, RNA_seq sequence,
NEATLARSTRYE S)

SF H (array—based data, high throughput sequence data,
real ime PCR data S)

EHEEo] MEFE

DNA/DNA+RNA/protein+DNA S92 2™ E
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Global Biodiversity Information Facility (GBIF)

« M2 Hole|, AZEQH, Sl

01, ] HIERS tool, AT QUE{SI AAH
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» GBF HOE| 7|5 4= S8 A2,
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ME7IE2 19

37

508,905,503
(72.4207%)

Animalia records

172,252,799
(24.5127%)
Plantae records

10,895,468
(1.5505%)
Fungi records

7,031,139
(1.0006%)
Chromista records

1,181,032
(0.1681%)

Bacteria records

618,388
(0.088%)

Protozoa records

26,786
(0.0038%)

Other records

18,871
(0.0027%)

Archaea records

1,383
(0.0002%)

Viruses records

GBF 2&FaX Ho[E 7=
479,645,327 127,749,487 47,653,390 37,674,708
(68.257%) (18.18%) (6.781%) (5.361%)
Human Observation Specimen records Observation records Unknown evidence
records records
6,609,083 3,024,619 1,250,359 504,040
(0.941%) (0.43%) (0.178%) (0.072%)
Fossil records Machine Observation Living Specimen Literature Occurrence
records records records

316,212
(0.045%)

Material sample
records

GBIF record Ef2lH G|0|E] 7|15 +

22| http://www.gbif.org/occurrence
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Catalogue of Life

* Species?2000 2 Integrated Taxonomic Information System(TIS)of| Qlal ARt Z2 2o
2016 1,655,913 =&t 12,580 BEE & 2|AES AXGINUS. 0= XK LT T
NA MEE (2F 1,4002HE FF)Q| 2F 12%E XXlok= X[,

* Calalogue of LifeQ| BRAE 4= SS/A-HAISE2(Anmalia—Arhropoda)0| 940017

SIS =

Actual species of Animaila Taxon in ColL

Taxon Actual species number in CoL
Animalia

Acanthocephala 1,330
Annelida 13,206
Arthropoda 940,017
Brachiopoda 396
Bryozoa 5,650
Cephalorhyncha 208
Chaetognatha 131
Chordata 68,045
Cnidaria 10,303
Ctenophora 165
Cycliophora 2
Dicyemida 122
Echinodermata 6,715
Echiura 179
Entoprocta 171
Gastrotricha 824
Gnathostomulida 98
Hemichordata 106
Loricifera 22
Micrognathozoa 1
Mollusca 41,642
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Taxon Actual species number in CoL
Myxozoa 245
Nematoda 3,455
Nematomorpha 361
Nemertea 1,254
Onychophora 167
Orthonectida 25
Phoronida 19
Placozoa 1
Platyhelminthes 9,395
Porifera 8,716
Rotifera 2,014
Sipuncula 205
Tardigrada 1,018
Xenacoelomorpha 444

Archaea
Crenarchaeota 58
Euryarchaeota 319
Bacteria

Acidobacteria 15
Actinobacteria 2,420
Aquificae 28
Armatimonadetes 2
Bacteroidetes 845
Caldiserica 1
Chlamydiae 13
Chlorobi 17
Chloroflexi 25
Chrysiogenetes 4
Cyanobacteria 632
Deferribacteres 12
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Taxon Actual species number in CoL
Deinococcus-thermus 74
Dictyoglomi 2
Elusimicrobia 1
Fibrobacteres 2
Firmicutes 1,842
Fusobacteria 33
Gemmatimonadetes 1
Lentisphaerae 2
Nitrospira 10
Planctomycetes 17
Proteobacteria 3,571
Spirochaetae 111
Synergistetes 19
Tenericutes 202
Thermodesulfobacteria 7
Thermotogae 40
Verrucomicrobia 34
Chromista
Bigyra 79
Ciliophora 8,668
Cryptista 0
Foraminifera 8,992
Haptophyta 0
Miozoa 21
Ochrophyta 0
Oomycota 1,610
Radiozoa 417
Fungi
Ascomycota 82,981
Basidiomycota 47,022
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Chytridiomycota 1,239
Glomeromycota 272
Zygomycota 1,334

Anthocerotophyta 51
Bryophyta 13,373
Charophyta 0
Chlorophyta 0
Glaucophyta 0
Marchantiophyta 788
Rhodophyta 0
Tracheophyta 335,498

Amoebozoa 100
Cercozoa 55
Choanozoa 100
Euglenozoa 0
Loukozoa 0
Metamonada 0
Microsporidia 1,223
Mycetozoa 1,137
Not assigned 80
Percolozoa 7
Sarcomastigophora 6
Sulcozoa 0

Not assigned 3,186

23 http://www.catalogueoflife.org/annual-checklist/2016/info/totals
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World Federation for Culture Collections(WFCC)

o 2 OlME Y Tkset MEE tHACE 47| B RX|, 24 52 gRE =8o=
X MIA 7404 7i=0] AofstT Q= SHHIE SR HI0|EAA, WFCC World Data Center for
Microorganisms (WDCM)= = National Insfitute of Genetics (NIG)OIA 2]t S, 22|

i)

Li2tof| A= 2374 cutiure collection0] S2&|0 912, 167,090 cultures?t S2E|0 Q)

Ab/8H/™4 7|21 Culture Collection 210 £(15.12)

Supported by No. of collections
University 281
Governmental 279
Semi-governmental 58
Private 45
Industry 23

221 httpi//www.wicc.info/ccinfo/statistics/

o A =HEE microbialse 2,568243710|H Ml 1,051,94774, HIO[2A 3791674, O]
788,39774 12|11 diztel 31,8351
58 F H okEe
strain No. of Species/sub-species
algae 3,060
archaea 460
bacteria 16,495
CDNA 15
celllines_animal 401
celllines_plants 0
fungi 25611
hybridomas_animal 0
hybridomas_plants 0
lichens 0
plasmids 648
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strain No. of Species/sub-species

protozoa 60

vectors 1,783

viruses_animal 66

viruses_bacteria 976

viruses_plants 84

yeasts 1,216

A 50,875

22 http://www.wicc.info/ccinfo/statistics/

Strainlnfo

number of strains

Straininfo= 69691401 CHSH QUEIA  MHIAZ XIS,

to|Efto|A=
X—|XF—|-

13878482
2(15.12)

accession number(RFIEE S, bacterial, archaeal, fungal strain &=

CESE 17103719 S& = HEAZ(distinct type strain/s 25

130,000

120,000

110,000

100,000

90,000

80,000 +—

70,000

60,000

50,000 +

40,000 +

30,000

20,000

10,000

0

23456 7 8 91011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30

strain size

Straininfo H|O[E{H|0|A #F 4(15.12)

232 http://www straininfo.net/stats
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M 3 QXIS M2 Hlo|E| SE2343
° NCB Genbank M€ H|0|E S5231g}

— GenBank Sequence H[0|E{= 19 98 o2 &Moo 2 =715t QIO M Whole Genome
Shotgun (WGS) Sequence H|O|E{= 20023 32 HIO|E SE2S AJRO=2 2F 3 55 747

X ot 7ok =MY

Bases IGenBank IWGS Sequences IGenBank IWGS
1,000,000,000.. 1,000,000,000
, 7
100,000,0000.. ™ 100000000 7
7l 7"
10,000,000,000 ’J 10000000
/ /
1000000000 / | 1,000,000

100,000,000 100,000 /
=4
10,000,000 / 10,000 /
1,000, OOO/

1,00
1985 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015

NCBI Genbank MZ L{|0|E| SEsigt

— 20164 88 7% GenBank Sequence 196,120,83171, Whole Genome Shotgun (WGS)
Sequence 359,796,49771C 2 TIA =,

GenBank?} WGS(Whole Genome Shotgun) Mg 4= H|w

GenBank Whole Genome Shotgun
AP
Bases Sequence Bases Sequence
Number 220,731,315,250 196,120,831 1,676,238,489,250 359,796,497

Z2: http://www ncbi.nlm.nih.gov/genbank/statistics

* EMBL-ENA S23ig

— EMBL Nucleotide Archive(ENAR= X|[EX 92 sequence 2 Bases?t S716H1 QU
18 16 7|20 2 7AHITBHMBt sequencesE 7 12F0|H, Basese 2% 492 basesS
o

7 =5t R
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Assembled/annotated sequence by dataclass
(16-Jan-2017)

WGS(52.0%)
CON(4.8%)
EST(9.6%)
GSS(5.0%)
HTC(0.1%)
HTG(0.0%)
PAT(4.5%)
STD(3.5%)
STS(0.2%)
TSA(20.3%)

I

Sequences
@ o o @ @
ESS wul (o)} ~ (o5} O

D
w

45

Assembled/annotated sequence growth
(16-Jan-2017)

— Sequences (798.2 millions)

(2,0049 billio

s 1612
=" |ien

— Bases S

1985 1990 1995 2000 2005 2010 2015
Year

European Nucleotide Archive H|0|E{ &%}

23 http://www .ebi.ac.uk/ena/about/statistics

* DDBJ MESEAYEAME HE 2g)

— 20163 128 71& M| 7129 entrysp= & 7298 HAo=2 TE

B Nucleotides
200

Entries

175

150

125

100

bp(billion)

75

50

25

36 (1999/01)
40 (2000/01)
44.(2001/01)
48(2002/01)
52(2002/12)
56 (2003/12)
60 (2004/12)
64 (2005/12)

DDBJMIA HiSsh= MEHE

68 (2006/12)
72 (2007/12)

76(2008/12)
80(2009/12)
84(2010/12)
88(2011/12)
91 (2012/12)
95(2013/12)
99(2014/12)
103 (2015/12)
106 (2016/09)

SEHEHES MY 23

22 http://www.ddbj.nig.ac.jp/documents-e.html (CON division 212|211 TPA T|0|E= E&E|X| &48)

saseg

entries(million)
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Taxonomy Nodes

— NCBI Taxonomy NodesZH4~£ Eukaryota ) Metazoa ) Viridiplantae ) Fungi ) Bacteria )

Viruses ) Archaeall &= LIEfH,

NCBI Taxonomy Nodes('17.01)

Ranks Higher taxa Genus Species Lower taxa total
Archaea 197 162 621 0 980
Bacteria 1,732 3,244 16,377 876 22,229

Eukaryota 22,539 76,737 359913 26,175 485,364

Fungi 1,638 5371 35,268 1,187 43,464

Metazoa 16,077 52,847 183,119 13,163 265,206
Viridiplantae 3,075 15413 130,919 11,525 160,932

Viruses 694 598 2,172 1 3,465

All taxa 25,195 80,748 379,109 27,052 512,104

24 http://www ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html

PSP
-1 O

* GUIME

HT

— DDBJ| S2E &

O

g

49| 20

OBt

S2 4 28963 950enty2 7 20| 52 =0f QUS(ODBI 17.1)

[&22 Homo sapiens(Human)7t €7 4= 141,235,538,0500p,

SEE H714 71E HEF M9 205
29| =5 PIES s=74
1 Homo sapiens 141,235,538,050 28,963,950
2 marine metagenome 91,207,610,628 80,391,810
3 Mus musculus 55,116,108,407 13,627,114
4 Picea glauca 43,339,835,290 12,925,737
5 Triticum aestivum 39,516,898,266 28,340,273
6 Sus scrofa 34,799,652,578 4,966,428
7 Pinus lambertiana 15,143,500,097 4174,601
8 Streptococcus pneumoniae 15,096,622,201 745,593
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9 gut metagenome 14,881,980,817 12,439,852
10 Pseudotsuga menziesii 14,676,741,462 1,243,471
11 Escherichia coli 13,520,116,790 710,297
12 Mycobacterium tuberculosis 13,218,575,693 498,307
13 | Rattus norvegicus 12,451,267,560 3,423,040
14 | Nicotiana tabacum 12,353,436,829 4,106,056
15 | Hordeum vulgare subsp. vulgare 12,294,437,900 13,652,482
16 Picea abies 11,972,133,733 11,358,172
17 Hordeum vulgare 11,042,344,933 4691,057
18 Macaca mulatta 9,979,577,492 1,563,673
19 Pseudomonas aeruginosa 9,783,839,734 260,069
20 | Salmonella enterica subsp. enterica serovar Typhi 9,428,360,125 109,085

=3 http://www.ddbj.nig.ac.jp/breakdown_stats/org1000-e.html

CIHHXI _—r)__ch_ b=l

[ o

* RCSB PDB, PDB], PDBeOf|A] 7|E} BF2 CHhAl 18 M = 1292387192 EAE(16.12)

14,000

11,614
12,000

10,958
10,566
9,972
10,000
8,878 ' 10,364
8,130 8,300
8,000 7.282 A
6,678 \/
o 7,073
6,000 22

4,830

-.3,565,

4,000 3,28
2,983

2,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

n

b Mol FF| 7]E (L EHEE)

r

23 http://www.wwpdb.org/stats.html
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CHHE X YE 7|8 24(17. 01)
o Tot'a! Deposited To Processed By
Depositions
RCSB PDB PDBj PDBe RCSB PDB PDBj PDBe

2000 2,983 2,445 10 528 2,297 158 528
2001 3,287 2,673 118 496 2,408 383 496
2002 3,565 2,769 289 507 2,401 657 507
2003 4,830 3,488 673 669 3,135 1,026 669
2004 5,508 3,796 900 812 3,082 1,614 812
2005 6,678 4,507 1,166 1,005 3,563 2,110 1,005
2006 7,282 5,145 1,052 1,085 4,252 1,945 1,085
2007 8,130 5399 1,603 1,128 4,703 2,299 1,128
2008 7,073 5452 648 973 4,106 1,994 973
2009 8,300 6,715 527 1,058 5,069 2,173 1,058
2010 8,878 6,912 593 1,373 5464 2,041 1373
2011 9,250 7172 582 1,496 5938 1,816 1,496
2012 9,972 7,695 601 1,676 6,408 1,888 1,676
2013 10,566 8,031 749 1,786 6,652 2,128 1,786
2014 10,364 8,178 501 1,685 6,038 1,781 2,545
2015 10,958 9,102 328 1,528 4,845 2,100 4,013
2016 11,614 7,372 1,483 2,759 5325 2,239 4,050
TOTAL 129,238 96,851 11,823 20,564 75,686 28,352 25,200

22 http://www.wwpdb.org/stats.html

Genome HH
* GOLD (Genomes Online Database)

— GOLD= 7|1& 043 Mol KAE0] Q= genome™ 22 metagenome AJEA T2 HEQ|
CHet cllole 2 = HiEtH0|Efof CHahA 2|AAS MEaHH, Eot 712 U, 712 AR}

9| AZ2 =, 2t Al HI0[Eo SEAIZI GPSE Sall HIAIEEE HIS.
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Incomplete
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— — — [\l o~ [\l o~ [\l o~ [\l o~ [\l [aN] [\l o~ [\l o~ [\l o~ o~ (o
YEAR
Genome total in GOLD('17.01)
23 https://gold jgi.doe gov/statistics
Archeal Distribution Bacterial Distribution
Genome
fragments
Resequen...
Transcript... Transcript...
Whole Whole
Genome Genome
Sequencing Sequencing
71Et
Eukarya Distribution Metagenomic Distribution
Chloroplast Metageno...
Genome
fragments Targeted
Methylation Gene
Survey
Resequen...

Whole Genome
Sequencing

7|t

GOLD Project Distribution('17.01)

224 https://gold.jgi.doe.gov/distribution
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2016
=7 P H AT
SAXEE MNoE 228
¢ |nternational Cancer Genome Consortium (ICGC)
AUNHOR T2|1 AEHoR B8t 50570 42t R85 SN, Wik, 12|
H3l0f| Ciot Rt YHE ¢ M QRIt S22 &&st= A0l 54
I fE|Liak= Sotet eleh 12|70 Hio| Eojetn S
| International Scientific

E|S}H
=20
olo
A=

0 ofj A
— X MA 1874=20] Eodat
Q%3] ICGC Executive Committee (EXEC)2}

Ho| A2
Steering Committee (SSC)L 2 14
— Cancer project 70, Cancer primary sites 21, Donors with molecular data in DC

- 31
2)
. SAUDI ARABIA

ject
Donors 19,3057122 ZIAE(16

GERMANY

Lung cancer

C 16,246, Total

Malignant lymehema
B-call

EU/UNITED
KINGDOM

R posit
HERZ negative)

UNITED
K OM

SINGAPORE

+ Bilary vact cancer
Gall bladider cancer/
Cholangiocarcinoma)

AUSTRALIA

MEXICO
BRAZIL
ICGCO]| &tofstm QU= Fo= LU CiA et

Z2]: http://www.icgc.org/
e The Cancer Genome Allas (TCGA)
AtEEZRIQIATA National Cancer Institute (NC)2F ZEQ 17 FSFH|GTLA,
Moz 2006 AlE
o] EXP I ofe BT D|HS2

- 01z 2YE7id

— RUA ARIYE ZE TR
ofr of AE, x|z 22
ol 520
< 20O L—

National Human Genome Research Institute (NHGRI) 4!
o 5t
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Omics Characterizations

e

12 Tumour Types

Glioblastoma (GBM)

o iy \, Head & Neck (HNSC)
Lung Adeno (LUAD) Mutation
- Copy Number

Lung Squamous (LUSC) Breast (BRCA)
7]
Kidney (KIRG) £ Gene Exprassion
Bladder (BLCA) Ovarian (OV) £
e} DNA Methylation
a
MicroRNA

Endometrial (UCEC)

RPPA

Clinical Data

Thematlc
Pathways

TCGA Hlo[E] S X =M 7[E] 2Al=

Z2: The Cancer Genome Atlas Pan-Cancer analysis project. Nat Genet('14)

Gene expression

* GEO (Gene Expression Omnibus)
gene expression database. NCBI AF&||2| 2ty
of o]

— GEOE= 0|= ZEE AR NCBZt 2Yok=
[T XHgene)7t A2 ofst Asts -alck=X| & 4= QU

of CIO[HE g2z Hok=
2 NCBI7t X

tool

SEl=AGE NS

= gene expression searching tool, FESF Cf

H—‘

= sfiF=
1} #30| 7ts.

gene SHAH|0|E{Q] 2.339,93271 2] sample2 17.097712] platiorm, CI|0|E{2} HI0|E

- GEO=

AOI2 2FA|7 = series?} 89,6907 HR(17.01)
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BopEotaxe
EAxtE Moy 22 52
ZQ M2ZH 52 33
Organism Series Platforms Samples
Homo sapiens 32,482 5,005 1,201,486
Mus musculus 22,655 2,189 370,702
Rattus norvegicus 2,943 536 77,463
Saccharomyces cerevisiae 2,128 576 43,267
Arabidopsis thaliana 2,930 361 39,900
Drosophila melanogaster 2,773 335 33,333
Sus scrofa 540 126 12,285
Caenorhabditis elegans 1,297 187 11,007
Bos taurus 631 173 10,487
Zea mays 321 101 9,956
Oryza sativa 589 186 9,030
Macaca mulatta 313 50 7121
Gallus gallus 475 124 6,746
Escherichia coli 597 139 5,761
Glycine max 206 47 6,227
Xenopus laevis 151 33 1,566

24 http://www.ncbi.nlm.nih.gov/geo/summary/?type=tax

* Expression Allas

— GEOR} CJ20{ CHEXQI gene expression database. EMBLOIA X|2GH= expression
searching tool, 0] SA| EMBLO| H|0|E{H|0|ALL HSE|0{ QoM. condition0f [ H|0|E

2 2UBH0], accesession numbers CHEE9| H0{Z searching 7.

— Basgline Atlas2} Differential AlasZ /01 QL=H| Baseline Atlas= A& 220N HINE

Z 2t QI Differential Alas= SHHO L H|[AAN ZHOA LIEF 2h6d HEHE ctp 9l
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29 =) w7zt 2 AR AN o
',Is-l?- E7|-§ AMERICA EZ:IQ/IE %O]: ﬁ:}(‘)ﬂ @ J:’::—X]‘

=35k

oo

7t O=2 MA| Z|cHe| HHARXR StE, 2| & ES st 37t Hek 2

o ZI7IMMHMHMIE{(NCBI, National Center for Biotechnology Information), O=2SXMXI28
(ATCC, American Type Culture Collection), =ZIMMIE{(NCI, National Cancer Institute),
SRR EEME(NCGRP, National Center for Genetic Resources Preservation) 5&

2otz M7 Zlchel YHSTAE E/=

o MASESCIIEEE 7 IFHGBRO 72424(16.12)2] Y=Y HI0[HE SEot FEHESE

ol 5 AN 2912 -
o ADaUot EEa2 © Ml 2= 3T F 01yl 4=kt R 7120| &7t - 2Rske 4=

ZHE2 7 MH|A(CBD, Encyclopedia of Life(EOL)0I| M= Fojels =

712-88A7 T ofl&t2 20164 ChH| 3% B7t6t 684.6 Eai(0|= HEL| 2017
R&D OflAR70t 2A, Keit)

o H(Health)20p7t 3279 F2i2 7hy sden, Hdthd| S712 of 4X|(Energy) £0t

689 Hel= /1Y &5

— HIZYRED OIS 7152 FH2ell 2 i B 2087 TIA| RAD 0fldt & 22.0%(32721 Z2)

2 71 U2 HIES A5l oM, gz UBtulst E0t7.9%(116.821 E21) AHX|

— Of[AtO| 7HR TES 712 NIH(50.1%), 71 CH2E NSF(14.7%)

HZHo|g R&DEAI= CHEE NIH(National Institutes of Health) o[ A] gt
o ZEEARNH) of|Ato] 10
JEb Ol O] BEO| SOt 742l Ux50|0 St ZIHO SKrangational science)df| 2 HIES

Foon, ‘2 Q! Al=Bran Intiative) 212 2ol 3 Z{2| 0ilAt0] AEHE. KL

_IQ
_I'_U.:
ol
el
ﬂ

Q=0 Ol= 2= R&D T2 120 =0i|A 20154 CiH|

(Antibioticresistant bacteria)zt A2 2|Siprecision medicine) 7 251 0l
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BHXSat

0= NH 372 £ dut

F2Ug

017 bl T 2 ME (Human Genome Project)ofl THSH 12321 2af X2
FUAEH 2 4329 JHo] AXxtz| FE Y 1x P2l ZNA 1t Z(Battel,
2013)

2012012 NH Ol AR |2 o2 408 7He| eXtz| Y 578 =ef AXA St
Z&(Ehriich, 2013)

(03~'12) & 899871°] Hio|22lz E5] &

NH X243 12reig Baxo= 2135fi0| AofilE 57t

NHS| S22 7|=¢0i| thet 122 EXt= &= 887 838 2{0] M|
R&D EAt K=

- SSEE YACT0) TS 122 FXk= & 33 S0t 235529 M|
X RE

(88~'05) FDARRE] QI Aot & 48%7F NH| X[&S 22 ¢1510]H,

FDA SMAE T1A & 65%& NH| S17Admt

o4 S712 197032 E 200037 FEE A
2100, 0|2 Qlet Hof 2= A 32% &

Kl 157 O 19 Ol &4, 012 Q15H ZAIA

Th= 95

o

AE| XS0t
- MER X|2HoZ 0I5t o|ZH| M7t ot 2hY
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. + 20141 Bt SHOHIZH 8 60020| BIAFIFANTH 5,8000{20] et GITAISO0| NH
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EUROPE

nfstat 7|28 BHEH

SUTRE QA5 Ko
g 42, 55 o T
D2l H

7120 R&DEEQ| SMAUEI0L EXIEE
Horizon2020' F=(EU HORIZON 2020, SF=2H72RHEH

55

‘Horizon 20202 53l EUYSH <=

AT 9 54 =)

7|23, olrnst 32| AElA nMIE sHESH| st
MZAH| T2kl ‘Europe2020 F2HEurope 2020Strategy)
s SR XA

° ‘Burope2020 M2F 7t2h| RRD EXBHE 2Ho2 AEE SIS Innovation Union)S

o 7H(2014E~2020)7H 78621 S2(CF 98% 67101 E¢

— SAOUX], 22, 714 52 MRE0IS Zelsi U= AR 2hx|(Societal Challenges) £

20] HH| FLUSAUC| 39%(2t 296 RE)2t= ATHollitS Bl

Climate action,
environment, resource
efficiency and raw
materials

Food security, sustainable
agriculture and forestry,
marine and maritime and
inland water research and
the bioeconomy

Secure, clean and
efficient energy

Europe in a changing
world - Inclusive
innovative and
reflective societies

Secure societies-
Protecting freedom
and security of Europe
and its citizens

Excellent
Science A\ Health, demographic
' changeand
wellbeing

Smart, green and
integrated transport

3 2020%2¢

Z24: EU HORIZON 2020, SH=2% A0
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° 20154 10€ 128 EU U & Regulaion(EU) No 511/2014(Reg. 511/2014)= 0|E2Xt2]

LIIOelEM O 2R &4 X0l 2ot 8

* 0[01M Reg511/20149] M 118 — S5 Z2M, OIEA} AR ES 2LER, 2EAR
5t Regulation(EU) No 2015/1866(Reg. 2015/1866)0] 2= (2015 112 92)

OIEX} olF ALt

O»I’I
njo

Reg 511/2014= SEXIY 2 FSKIA 01X 2 74x| RAIRS £a5hD
QU=H, Reg511/2014 HAZO| Sf512, OIBXISS Of2f ALgloll thsh S Lajmia
(el F2)E FHHOF B oIt it &
~ SRR L HEXIME 0IZ3ts FARS| BT U 0lUBR ¥ £ 7

2712 F45(01 B2

* O}Z OISAIE PISIK] ofh Arets A, FXI, OFHsHor &

— o2 Q™= SR F4 QI M (internationally—recognized certificate of
compliance, IRCC)2t AIS8to|x749| Lol 2ot M

- TAHECZ QL= QR ES AUSMIRCCIS EaR7| 02z 4=, T2l
HEU =2 H#E EME M3

- B2 9 012BR TR MU QXKW 018 B2 ARSE 200 Sot 9K
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U B o Mg MY £7/911S Fx
— 1999 Mg, & 75709 M=oy
PR |2t} HEYAT} & gz\tw 255
2EOYNHEYT | B4
National )
Biodiversity | o, | 1422 fof | —NBNO| AZE MBCie HO[ES 29
= ! :
Network (16) (16) | _ NBN GatewayE St clolElol 2, 2210l 52
(UK) S B WAfH|A 0120] 7K

NBN HE T2 EE 1of
19| Hl0[H set 2R(16)

o 3T1| 7|1= H 960
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72 27t ol of| At EA U Hsfehlg
— OECD 7CHSIrEof MECQt MM HARIHO|
202 GHEHE
— 2001 OBCD 2715S S4lo= MEzRon, ©
NAME = NAl 0171 MECSY HEE HET S o510
Efoky A | 1393H 432 QIESlE Salf M M7l 2E MFHE0| 0188 4
ME7|7 7| (14) (14) Q| ot MEFHT|T
(GBIF) i 5
— 507143982 712| 5= 7I=, 173684,129719]
A2 7|2, 10,762,747219] 7= 712, 6,860,003
F20|AE} 7|2, 1,170928712] BiE|2|0t 7|2,
613876712] RMM=E 7|12 e
— 19254 MEE vige| 712
- 02ROz M7 A/ch MHHAFAIRS
=
— Nzl O[S MEXIRO| &, Mt HE 9
=i
0|2ME — Aot QM7 |x| 2
xemg | oz | 5008 | 9099
- (15) (13) — MSXEER Y MHIA(13 71F)
(ATCC) - QRE SAIZ BT 3H 48
o2t SAIZ SR 224 8upt 2!
DIME: Ml 174 8Ei3= 01N, & - AlE Hio|2|A 2
M type, AZHI0[HA: 1T type, 2 2—=H0] 421 9,
s 2FZ(14)
— sifotct XF=29| SERKE0HA| 10,00004749] AHtS
s B
o
— National Cancer Institute?} X|&5t LAIE{O|H,
MAZ|cH OFRAXIMIE]
HAATIA
(The Jackson | 0|2 1%,(138)%' 3??;‘%* — AEES T AL L OIRA S OI e
Laboratory) — 2854|002 |9| OFRA 2Qf
— 800083 0|MQ| & Df2A, HSHHOL DNAME
— 02 5FE(USDA)2| Aagricultural research
National serviceOll A 2Fat= M
Center for - SA20| XA X1 BES 5t Ui
Genetic oj= 84008 | 1=2 Z7h SXRFR m2 3 (germplasm collections,
Resources (14) (15) genebank)
Preservation
(NCGRP) — == DNA: 250,000 0|4 accessions,

— AlS QXK 470,000 accessions(13)
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— Al SAEE, MIZ28 DNA 28, 0|M4E £
SO LM 22to| Xipis TREACE S
B2E 2
— 200232 E Y2 L0l Qo ~AE
o|m oAl x|
o|gtstiTA =7 |H}0| @XM I 2 M E (NBRP)OI| 204
ME oz | SABBE 8441 — 7719 Hlo[HH[0|A 2, ARSI FHXH
KHMIE == (13) (13) N[
RIKEN BR ) .
( S — RKEN-XJTU Joint Research AlE{ A2/(12)
— S=XAF(14) : cell ine 95343, mice 7,413 3 =&
— ASXIR(14) : 83052371
— Clone('14) : 380728874
— O|MEXF(12) : strains 22,446%
— oY 20 AT 3 sl AT 3
— 7123} X7, i AEfAIHSH 2AL SHE
ol =Hok =
o= o o2g | e | SEHEEET
(JAMSTEC) — il A= |0|EH|0]A 2H(Merine Biological
Sample Database)
- HXR, OAR, MR S BE 5
- 5 20|ZL|= 3| A%0| O|ME 3 MIEHHRLE
S G
— MAl 2|1 +F2| 0|ME HEASFE HR06l00
Q= D=2
— BZ O0[MZ XX 500059 si=g 282
S 1ot 6 . o GEBA (Genomic Encyclopedia of Bacteria and
spel | sy | ome | BN achoeq) meme 2u 3
(DSMZ) (14) ) _
— Z|Z, 014 MEfet O o 2AME M2
meNE F#E
— 14 7| 0|MZ 20,0005, 5221 cell line 700
Z A= cell culture 77074 0|4, AIZHIO[ZAL
A 1,0003 0JAL fungal strains 5,000, EFE|2/0}
GenomicDNA 4.800type, HI2EA| 7.80074
— 19494 MEE B= z|no ST
el - )
(Chinese 65t 4 kR | — Al AIRUHRIE & 124710]H, &7 o] 104
&= | Y (R&D & HEH Al=d =8
Academy Of (13) x|E)
Sciences) - =2 37, E51ER 10, E5f ARH o™

56774

Z2{: http://www.ncbi.nlm.nih.gov/geo/summary/?type=tax
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HiME]
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=7t
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1,763
(13)

=

HTAHLLE

Jm
0A
p

i

DNA EHHZING, SIBIS T S M2Es 291

Ol 78 & 7

— ZOEE 225i0 M25 2 9
LT Cl0|EE EM617| I8t DB
BEMETE Y

=, —
sﬁaofﬂ o) 794 158 RAED ] et
ARE Yxf2l7 (S0, EAMSE, Aot
SIS0l Tt XIAIS K, 2517 9
KISSIA|AE] JHEr MEASH 7| HE 4]
HAE S0 7|x U 88 o

RIMICH AR 7 [of Lo F=AF

PubMed 818, A AL H|0[E{H|0]AL]
GenBankZ HIZ5104 7—\*5 MHIS HEE gl
QoM 0] RE HHES Entrez AMANEIS
0|Zat0of 2elelez og%r 7ts

40EF FTH|/HUH/HANEE S S42 DB

GenBank Sequence—189,232 92574('15.12)
4071 OJAfO] DB 2l AZEQ BAM E

SFF AFSAtHHOE O[3, 4TBOJY CH22E

Joint
Genome
Institute

Dj=

2 DS 0] ABA| DNACIXIO! 2 BH
S AlAg 7o) Tl

RIMCH MEZ QA H0|Q = JHEf ZIsY

1402 0]42] nucleotide DNA MEH|0|E E&

Sanger
Institute

oz
=l

75

7,456
(17)

| RSt DRA B Ri=iaHA Qs Hel
| blolQITEOHELA 0] 471X] 2 Heiol

x|

(Mye}

2t

re 40 ro
Jon

+

7

Iz

GeneDBS & 1871X|9| DB % 25 2
ATEY XS

QF 40,000 human genome, 20,000 malaria
genomes, 2,500 mosguito genomes and the
genomes of 30,000 bacteria, parasites and
viruses,
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(14)

— 201 SRFHSIATA Mop ZEO2 HY

—NCBI, EBI2F 871| 3t MAl S A atidt NS

= e

— DA EHHTIAR! S M2 221 H0lE] 7|

o] oo
= OoOTr

— =M MM HO|HEI S FEO 52 ey

=z

- 0jEf 52 U HM £ LS S5 MeEwE
clolEfolA 22

— HYYEE0F DB 5! H0[Ef MS

— H7I4~ 2,144,818812.438, entries4=: 790,211,658
=%(16)

Beijing
Genomics
Institute

309

3299
(10)

— BGl &=, BGI OFA|OEf=QE BGI Ofm|2| 7t BGI
R 4890z 1 EY Tl K@ MH[A
HIE BGI (Research, Tech, Diagnosis, Agriculture,
College), China National GeneBank (Shenzhen),
Complete Genomics, GigaScience®| 97H GH¢|=%]
2%, 20104 5= JHLESHo=FE] 107 15
AR XY, BGl HZ= XA TsH200i| A 60074
olafel ETHE, 127l 77|12 3Rt S| st
OIE MH|IAZ MS

— 4059 A2 21,0009 Mot sequence ER
(10~'16 Z2HE)
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H}, SHQkpALE SHUAMEXLA FASE AlCHol SSX0|n MAXME ChSst7| o SHLAMHXIA

ollo[H|0l A(ABS)* R X|4MIE|(Help Desk)'S Mx|, 2%

* ABS(Access to genetic resources and Benefits—Sharing) : SXIAFI0N CHSE &2} 0]2) 2K, L0 ZAo]|
SAEEQ| T2} 0[S R0l thst 2RIt EE[0] US

o SHAMHXIR of 0|0 A HEX|RWIE = LID0F oYM & ZHIES S, =L 2| sHA-ME R MRS

o 0[80 ME Ext 55 YUUcls S siYd=ERUAES] g2 5= % GHX[R
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S| SHUYERE 2 S22 MH|IASE Z2ofA| MSE ol
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A9
ABS % BA| 1 AlE
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SATAN, Holit S 015 35, 0IZI0|IEXISAS, Sldis Sl0[MEHXH0| § RAFES
7%, HOMMZZ(shorebird), SHUAMZRZ(seabird) S HISIA| 14&0| ZEH=EICE A XIHE
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SAXEE H2x 22 78
RIMHLME XN $18H155)
= IH(EEY) 1 H|Z
BESTINES Dinophysis spp.
£AELX|Of Pseudo-nitzschia spp.
);!% oraﬂ)\f:ao Al dri
a5 S E NSl exandrium spp.
o —
ArEEet Chattonella spp.
HFZROUZ Cochlodinium polykrikoides
Lagielzlshotz| Nemopilema nomurai
PNERESS HEY=Saute| Aurelia aurita
S e g Physalia physalis
HET A2 Asterina pectinifera
l (=)
OFF2=7 A2 Asterias amurensis
Zaro |71z Membranipora tuberculata
S MIZSZEA O] 7| Tricellaria occidentalis
AE=2lo|7Hz| Watersipora subovoidea
MNEE Spartina alterniflora 23| M XA
AlE
ML= Spartina anglica 23| M XA

* SHUAERAIC] 2 & Haof e HE ol Fatelsl stz § 135 XIF

* 2016ARE 2018AIX| FEIGh= 2HA| MRS Sott] 22l7t Alge Sof tish *4XHez

S
HEYMHE LSt 0l582 4 H K| TgE S4lcls & Rolluzhd=0]
LAESH| tiSske AMAE R0 L2 A=o|ct ol OIE 22iE 52 BUHES

Xadoz 3L |HE & oA
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o 169 HE EXF A= 1,382 0=, T (1,425 R)hH] 2F 3.1% A

— 161 HEEX} SIS Dl 30.6%, SAEE

13.8%, Sll~5 21.7%,

15.5%, MHE 1.8%, EXI= 85%, 242

Aofx] 81%2| HIS 22 LEH

16 E XY MHARXIEE| EXHIS (TH9]: Hated)
2EXY 2016 20161 Hx{E EXAIZ!(%)
BRIl =ii=] 42,361
SEURMAZE 21437
LIS YR 2479
HUHEXE 11,748
s 19,089
o RIS 29,940
e DZfAZIEIE o HA=X|Y
ALZO|FERIX] 11,169 | o S2URAAIZS o Si7H
o AAS AR SRIESNE
| 138,223 o AIZO|OFZOLT |

o 16E P EXpE2 & X1 138228 & Q1mat 7578 (54.8%), HEIHE 477.2

O1R(34.5%), =X 147.2212(10.7%) &2 LIErd
16\ FHE MHATXI

2XE FHHY  QlmaEl IXFEH A
I PS eSSl 10,886 | 26,644 4831 | 42361
SUFMAER 20,003 661 773 | 21437
LIS YRR 0 200 2,279 2479
HA=XE 0| 11,748 0 11,748
oL 14,312 1,987 2,790 | 19,089
iYL 0] 25890 4050 | 29,940
AlZO|FOIR] 2,515 8,654 0 11,169
£ 47,716 | 75,784 14,723 | 138,223

ExtAe 4 HIS [(EETRE))

20164 FE EXHH|IZS(%)

o TH[EH
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6 20HH EXpE2 & EXIt 138228 & MEXtE 20F 991,80 3(71.8%), MHFHE
20} 3238223 4%), M=CHY4 20} 66.622(4.8%) =02 LIEfH
16\ 20FH MHARXIY EX[AE L HIS (29l wore))
2Ny MEXF YECIY ™R A 20163 20k FXHH|Z(%)
IR pSeSnl S 33,561 671 8129 | 42,361
SUSMAER 19711 1,065 661 | 21437
A ASHRER 2,279 0 200 2,479
HASXE 11,748 0 0] 11,748
71.8%
oHge 16,666 2,423 0| 19089
ElRAENES 4,050 2,500 | 23,390 | 29,940
AFOIUERRIA | 11,169 0 0 11,169
o MEXIY oMzl o MEYE
Z7 99,184 6,659 | 32,380 | 138,223
2120169 dHISH A=
CHAE EXt A=l
6 T EXPAIEIR & EXfeH 138293 & W= - 2t T 0l 66304 R(48.0%), 2&
a] SHA0l 402.322(29.1%), &8 THA0H 316.9242(22.9%) == LIEf
161 T YEATAH FXAE | HIS (Er9: wgted)
2Ny o=-sfe H=-3g| | S £ 20164 CHAIE EXH|S(%)
MNP Sl 21330 | 11,258 9773 | 42,361
SUSMAER 6,073 | 11,996 3378 | 21437
A LS MRER 0 0 2479 2,479
HASXE 0| 10863 885 | 11,748
e 12,993 3,622 2474 | 19,089
SR 23,390 2,500 4050 | 29,940
AlZO|RtF IR 2,515 0 8654 | 11,169
e 66301 40229 31,603 138223 o= oo ewEEe o=
E£4: 20169 HEITSY AlgA =



2016
e AL

SAXEY HMed

2016 EXtA

ro
i

° 2016E% EXb

1.6 =2 FAHE

X 20163 I 20168 HAER M3 SXVIES

ITL T~

SH

HEH)

Het

IS LIElE

S
=}

* ot 7

*R&D ¥ H| R&D 7|E

HH

=

82

2 R&D7| 855.6UR(61.8%)2 526.922(38.2%)9! H| R&DOI| H|GH0 2F

F{E R&D 1tH| X! HIR&DZIH| £} B

2x:H R&D HIR&D A
IE PSeSnl Sie 35,267 7,094 42,361
SUSMAER 20,776 661 21,437
A AS YRR 200 2,279 2479
HASXE 5,784 5,964 11,748
RS 14,465 4,644 19,089
ElRSES 6,550 23,390 29,940
AIZO|FF IR 2,515 8,654 11,169
- 85,557 52,686 | 138,223

Sk al |:||§

® R&D

85,557
(61.8%)

HIR&D

o 22 2E7KH2015~2016) EXIESS ATHE At R&DI} 1,755 &(62.8%), H| R&D7} 1,045

Z|Z 2147 R&D ! HIR&D At A8 U HIF (ro): o))
- =l H 745k
XY R&D HIR&D 27 = (2%%?120%[) -
aEE SNl 70,702 17,474 88,176
SESMAER 41,825 1,322 43,147
AAS AR 5,200 4743 9,943
HHA=SXE 9,849 11,908 21,757 176,226
(62.8%)
g 29,750 8,786 38,536
o RIS 14,050 48,116 62,166
AEO|UF QMR 4,850 12,140 16,990
. ® RD HIR&D
= 176,226 104,489 280,715
2220160 % MESSHRH Al AHE
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o HIYANE | - MEN(EE, AE, DIME S), DS A9 i, 2t T= MEH Q| U
718 =2 NE)E QSH 2 QX2 Met s ZANZ £ Q=2 Mo, ZFE 4 Q=
A
He 4
grd 2872
858  zm=  xuygsqs Gk sx/pE) 2
s opa 7RI
SR
7 42 | O|eH=/ATATH=EY
S8 21 898 | D|2fS/et=ME ISt
2 10 | oflpR/GHUMBERI [HEEEET |2
11 72 | ol /oA BERRY S SEEET @
Alg 4 28 | D2/ ARE
5 58 iAInl:I/iOiOI-IX .?‘i] -||E~|
19 131 | Olefs/dAaxt2a
o] 70 | 1,153 | D2/ et= g St
(EATQO:L) 0|ME
== 3 100 | SlE/eHY HA IRV [EfS 2R AT |2
2 20 | HHS/A LS
4 21 | D2/ AxtEd
a2t 1 6 | Dl2fE/st=MESsiT
= QlXRe=E
At 12 89 | SX|R/QIMXIAHRI2E
8 178 | SX|F/AEH2| 2
MER(EE/ M) 7 94 | DI2H/Sr= ST
B 176 | 2,900
== 1 460 | Ol2fS/ATAHEY
Als 2 14 | SASR/SEME e
5 101 | Ol2fS/AAH2Y
E2| 0|ME
7 190 | O|2fS/st=dHS S ATH
R[] == 1 9 | SXIF/QINXIHe2
A 16 774
QIxlI=2H 1 7 | EXIE/RIMK 2
7|EF]
BN 1 7
x LBHIB|(H2g) 1 o) Z2BiY7 ] (Incubator), CO,BIZZI(CO, incubator), /IEHBI7[(Shaking incubator) &
% S4H| 1 0) 22U, HIHIYY), ZYL S SIS S st |
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Araka| 7|2t fe= SER X sEIR ~ B Bxy/2a)7 |
O\ LS X} s (“—'.'_';._f%)
HH oAI"ﬂu‘oul ol2Hss/(xi)
== 5 825 A S
ZII0IRATSIHEMAIRIT
QUHEEH|
(e Al 10 50 | O|2HR/KIST 422
A 15 875
HH2S o 1 2 | DRHS/RY)
A2 < ZIIRAESIHEMAIRIT
aul | saal A2 2| 105 | Dlaf/KST 452
AT 3 179
AlE 10 660 | O[2f=/KIST 252
7 |EFEH|
A 10 | 660
C} E=ZH| o HE MH| - MHEAIXIRC &AM FASketn, XM 22 E4 FE 2 7[s0] VI
FREESE Mo, 2EE 2 U= A
B2 4
8cY R =28 ;
ST= ETE] C= B x|/2t2] 7|2t
fes 28 gcam S Ex/2a2|7]
BRU% (wars)
1 5 | Ol2H2/SrArtea
2 53 | O|2HE /St Mg stoiTtal
e
o=
4 59 | o= /AR [EfS2EET |2
1 11 | SAEE/2ESMsi
5 61 | sl /SHAMHR IR [EfS2EET |2
= e Als 12 780 | SAER/AESEH
a8l E=a 5| o5 | smERMETIR
3 30 | Off/AAxHESY
Pt
2 14 | O2H2/g=2MH I st
ClHBeE 2 20 | EX|E/AgueEs
52 A2 2 37 | O/ s Yursi
27 39 | 1,165
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He o
gz NG 2872 i
ST= 2= c= Hx{/ae| 7|2
h2F e 2e7E o THZAA /e
FHE (are)
52 6 30 | DR /SRARHRH
LR | A= 6 42 | DK/ AaTt2 el
wea) oz 10| 70 | sAE/EYsms
27 22 | 142
52 21 | 240 | DjHR/eIRATHRH
7 65 | O|2He/ATATH2E
A
5 41 | o/ UM ER R SIS SR ET [
L B x| 13| 130 | Ojef=/ALATI2E
! o~ —L
reoes o= 1| 189 | SR /AR SRR B
1 13 | SAER/=EsEE
CIHRHE 2| 605 | SXR/AdpelEs
A7 60 | 1,283
4 32 | DlHR/etRARied
10 | 105 | Of2He/RtEdES s
o
o
= 21 171 | Slil-5/GlL SR [HESEET |2
&l 90| o0 | sAER/EREMTEE
3 28 | /Y ASR A SIS EEET [
Az 2 10 | D[2S/AFARH2H
3 45 ‘;-:AIHH/EE = I o|’-%]
10 | 141 | OffR/SAPATEEH
ER@EER| 28 | 328 | D[2HR/etmdESSIATH
—70°0C=
=) BEREN LTI S SE e e
oMz 8 | 134 | BXR/AgeRE
6| 80  SABR/=EsYRSH
2 24 SAEE/AEME S
3 30 | REE/EEMEE
17 | 255 | D2/ Axed
15 165 | OlHS/et=dEseiiTy
ClIxRaE
108 | 1,765 | 2R|R/QUXXIRITHI3
172 | 4914 | BX|&/AHz|2E
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EARIZE Hox =2 90
o (=]
=11 I HY Y 2dqa
jem  S=F = sxy/2el7 R
2w BETE  op. M
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2-10, 242

AHCHO S X |2 o ZAMCHA © 0= Pubmed SXH =2

22 =2 =M o DA © 201218 ~ 20151

o HE A E347743U

% 0|AS(41,3767), AlS(5,8617), S2(111,52374), UHIS2H(188,98374)

2-10-1.
2l BT

=4 Za}
=2ey )

o OIXISENKIE : cel(42,50171), protein(41,94771), tissue(18,10174) =92 LIEHE

Pubmed =24 ZKQIHIFHXHE)

T 2011 2012 2013 2014 2015 27
blood 2,967 3,269 3,390 3,996 4,023 17,645
tissue 3,016 3,254 3,487 4,108 4,236 18,101
cDNA 176 156 155 157 137 781
EST 36 16 35 33 23 143
cell 7,114 7,725 8,127 9,594 9,941 42,501
cell line 2336 2,493 2,475 2,906 2,983 13,193
antibody 841 888 960 1,106 1,113 4,908
genomicDNA 678 708 736 848 858 3,828
cancer cell 1,342 1,460 1,627 2,144 2,367 8,940
SIRNA 446 492 490 562 538 2,528
MiRNA 9 125 159 244 249 871
ShRNA 348 389 372 427 392 1,928
serum 1,076 1,257 1,358 1,552 1,502 6,745
protein 7,305 7,666 8,094 9,345 9,537 41,947
plasma 701 755 758 905 872 3,991
RNA 1,437 1,502 1,584 1,972 1,963 8458
DNA 1,895 1,934 1,969 2314 2,207 10319
Mutant 370 358 420 509 499 2,156
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o S2XM : primate(79,80174), mouse(16,644), rat(7.8867) &2 = LiEle
Pubmed =2EM ZHSEXH)
7= 2011 2012 2013 2014 2015 A
mouse 2,626 2972 3,211 3,674 4,161 16,644
rat 1,464 1,631 1,563 1,554 1,674 7,886
cow 185 234 228 231 233 1,11
guinea pig 25 31 38 29 31 154
primate 13,078 14,546 15,644 17,909 18,624 79,801
rabbit 176 216 243 239 212 1,086
Drosophilidae 41 45 35 57 65 243
hamster 95 83 72 64 72 386
frog 37 22 32 35 37 163
mosquito 35 28 21 22 35 141
zebrafish 38 47 62 66 95 308
nematoda 65 50 69 76 70 330
Caenorhabditis 38 % 37 54 57 M
elegans
acari 30 30 43 47 36 186
moth 43 38 46 43 58 228
aves 140 165 175 182 194 856
fish 282 326 361 407 413 1,789
20,000
18,000
16,000 o
14,000 —s—guinea pig
—e—primate
=—e—rabbit
12,000 —e—Drosophilidae
=== hamster
10,000 —emtrog
—e—mosquito
8,000 =—g=1ebrafish
—e=—nematoda
—e—Caenorhabitis elegans
6,000 —e—acari
=e—moth
4,000 /// s
e fish
2,000 —=

2011

2012

2013

Pubmed =224 Zi(SEXt2

)

2015
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=7 P H AT
SAXIEZ Mg 22 96
o AISXIR - AXFSFH1,1102), EHH(1,107H), Of7 | &ITH(O99H) &0 = LIEN
Pubmed =254 ZulAIEX}I)
= 2011 2012 2013 2014 2015 2¥]
Xttt 178 229 217 247 239 1,110
2} 159 200 242 265 241 1,107
=} 110 137 159 168 166 740
poni} 103 93 100 130 135 561
npN = 24 37 65 83 104 313
egesn]? 15 12 18 17 10 72
25}a} 83 85 106 101 112 487
o2} 4 3 5 4 9 25
oLt 13 16 15 11 15 70
Bk} 3 3 9 7 9 31
Hotz=o} 12 12 10 11 12 57
i} 16 25 15 29 26 111
AL 22 30 41 48 37 178
OH7 | &tTH 155 194 200 225 225 999
300
i
e Leguminosae
(3th
—e— solanaceae
k]
200 —e—microalgae
[LIFE=
—s—Vitaceae
(Z=3h
—e—Compositae
150 (F5keh
—e—Malvaceae
(or=3h
—e—Gingko
(2dug)
“ OO —e—Liliaceae
[CE]
—e—Chenopodiaceae
(HOEE3h
—s—Cucurbitaceae
50 —::.;:m
(2142)
i< i is thal
—_—— e —_ (o171 0H)
2011 2012 2013 2015
Pubmed =224 ZHAIZXI)
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o D|MSXIY : bacteria(15,55271), fungi(12,274749), virus(5,31671) &=C& LIER
Pubmed =2EA ZK0|MSXIH)
S 2011 2012 2013 2014 2015 2
bacteria 2,580 2,878 2,947 3417 3,730 15,552
virus 922 988 1,031 1117 1,258 5316
fungi 2,012 2,222 2,267 2,775 2,998 12,274
Archaea 33 46 43 83 69 274
algae 61 51 78 78 99 367
microalgae 24 37 65 83 104 313
mold 464 499 502 555 530 2,550
mushroom 71 80 68 99 85 403
yeast 265 269 299 312 293 1,438
protozoa 182 169 172 213 204 940
lichen 11 21 22 22 19 95
phage 61 83 61 70 74 349
Anaerobes 30 35 37 41 50 193
Actinobacteria 227 251 249 269 316 1,312
4,000
3,500
3,000 —e—bacteria
i
2,500 —o—Archaea
—e—algae
—e—microalgae
2,000 —e—rmold
=== mushroom
—e—yeast
1,500 —e—protoroa
—e=lichen
/ —e—phage
1,000 e — o= Anaercbes
e Actinobacter
500
g

20mM 2012 2013 2014 2015

Pubmed =224 ZnHO|AMEXI)
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T paapat

SAREH Med 28 98
2—-10-2. 2471

ZLYQ| o ZAHeS : Scopus SM =2

MIr|okMEQ} o CHAQIE @ 2011 ~ 20164

=== 21t « B2 25 0570660

= HESE ¥

HI
=)
rr
il
ol
]
Io
rr
AD
H
Q
Ir
>
2

— Tl che| 22U =2 HIS2 S25E(6.94%), 1S5AE(6.91%), 0IMESS(6.27%) 20|

BEHO| AL 1~ 3% O|LHE XA

MECIFEXIH 2 =2 31g(1~'16d)

2011 2012 2013 2014 2015 2016
T=
TIMA - =S FMA S FMA S BAMA S FMA I A 20
ARF
) 9,924 226 | 9438 185 | 6,236 153 | 3,804 71| 6,527 129 | 1976 16
(mammalia)
e
(aves) 6,672 112 | 6482 75| 3,905 59 | 3,006 35| 4,581 54| 2,568 22
SE
- 1,250 12 1,176 8 885 5 824 4 964 10 612 4
(Amphibia)
H_7_<E
I.str 761 9 731 4 510 2 474 1 614 4 372
(Reptilia)
(G
. 11,249 76 112,163 81 112811 112 | 12,800 108 | 11,852 125 | 8,382 69
(Fishes)
T
) 391 3 467 3 421 1 427 2 410 3 182 2
(Porifera)
e
155 147 3 85 75 126 4 58
(Platyhelminthes)
=
81 1 80 1 67 58 60 1 46
(Acanthocephala)
Bl
167 156 1 137 146 2 171 5 123 2
(Bryozoa)
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2011 2012 2013 2014 2015 2016
T=
TMA = FMA S FAMA S BMA S DMA I A =0
A
o
4 8 3 2 1 6 4
(Sipunculida)
23
; 306 7 230 5 170 4 155 2 215 2 132 1
(Annelida)
=W
1,064 13 ] 1,036 10 721 7 527 9 876 7 463 4
(Arthropoda)
=5
) 229 1 264 6 173 2 172 3 243 2 141 1
(Echinodermata)
Kp=
. 242 1 281 3 207 1 197 4 215 1 146 2
(Cnidaria)
28
. 278 8 260 9 181 8 137 4 162 7 135 6
(Rotifera)
LHSt
e 3 5 2 3 4 5
(Entoprocta)
QA=
177 1 149 1 111 1 115 144 109 2
(Brachiopoda)
1A |
1,027 6 958 1 746 12 589 Il 771 9 505 8
(Mollusca)
B 61 52 50 39 54 45
(Tardigrada)
oot
35 38 2 14 26 21 1 16 2
(Chaetognatha)
o}
187 7 162 16 144 6 137 16 116 3 36 1
(Urochordata)
3
1,409 26 | 1,49 10 985 13 950 151 1,123 15 448 9
(Nematoda)
20
16 2 16 1 8 1 16 1 9 7
(Gastrotricha)
T==
= 332 4 330 5 267 3 246 2 259 1 171 1
(Insecta)
740l 150 116 1 108 131 1 138 79 1
(Arachnida)
Inf=t
719 51 801 62 721 52 770 51 666 45 301 14
(Vascular plants)
G
(Fung) 12,372 333 112,582 329 | 11,408 255 110,908 293 | 11,486 281 6,828 151
A==
3,301 751 3,352 59 | 3,163 45 | 2,878 64 | 2,204 32 670 8
(Protozoa)

x 20164

1o
o
o
>
E
1]
e
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My 22 100
MBCIARIY R 209 =2 Hlm(1i~165)
7 NA=E4 auezs SR
IRZ (mammalia) 37,905 780 2.06%
2= (aves) 27214 357 1.31%
QFMZ (Amphibia) 5711 43 0.75%
=5 (Reptilia) 3,462 20 0.58%
= (Fishes) 69,257 571 0.82%
5™ (Porifera) 2,298 14 0.61%
34 (Platyhelminthes) 646 7 1.08%
75 (Acanthocephala) 392 3 0.77%
EHS (Bryozoa) 900 10 1.11%
2472 (Sipunculida) 27 1 3.70%
2t (Annelida) 1,208 21 1.74%
X[ (Arthropoda) 4687 50 1.07%
=1] (Echinodermata) 1,222 15 1.23%
X (Cnidaria) 1,288 12 0.93%
&3 (Rotifera) 1,153 42 3.64%
L{S} (Entoprocta) 22 - 0.00%
2= (Brachiopoda) 805 5 0.62%
HAX|| (Mollusca) 4596 57 1.24%
25 (Tardigrada) 301 - 0.00%
20F (Chaetognatha) 150 5 3.33%
O (Urochordata) 782 49 6.27%
M (Nematoda) 6,411 88 137%
24 (Gastrotricha) 72 5 6.94%
2= (Insecta) 1,605 16 1.00%
740| (Arachnida) 722 3 0.42%
1SAIE (Vascular plants) 3,978 275 6.91%
7= (Fungi) 65,584 1,642 2.50%
=S (Protozoa) 15,568 283 1.82%

% AR T www.scopus.com (SCI, SCI

= HAAIOIE)
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BIHHATR
SsimEAAl

(KOBIS) ¢iA| sigt

0

M2z 102

ro
i

x| HAAE

* DIRIEEDSIS Ml [BHER BB IIONIR HOIROIORITAN AR 47} 7|2, JIEISE

-
BEI (IS YRt 2 2371 7 [, HRAMS Y et 3271 7 [2), STRXFRAIE,

SR SEMUSEEE O] YHXEAMHIABRS)

o EER AEYSKEE AIMYSOLYEEESFAACBD-CHM KOREA)

o SHYAANE TRIGHUMBIRITIO| SHAHRIRIS B A AIVERS)

Bl psnl= s STHSAMER e SHEARE
T2 HMTEX
(=) A=) (=) (=) E(=) A=) 3= A®)
MECIEA | 10253 | 693,123 12,691 | 547,685| 14,037 | 431404 6,368 89,463
Al
==
MEXHR 22,712 | 695,846 8,153 | 678,439 4260 156,721 - -
e | Moy 22,428 14,730,290 454 24891 - - - -
- 55,393 21,298 18,297
=13 ’ ” 2
g (47,158%) 6,119,259 (18,178%) 1,251,015 (17,989%) 588,125 6,368 89,463

- YSCIH: KOBIS ZRR(YLOIBE) 5 B B2
- 4B242L KOBIS BREFRAAER) 3 B B2 A2
- WBHDKOBIS ZRLHRAER) B HUMYE, YHYE, CUUNYYR, 72

xx 21(4) : BA0| JH58 21940] 2, SYH 20| Of2f )t U0 12102, B2 (MBLIY)0|L 2ES(4B24)
32 A0 B7H53 22, SUT AR 2|01} 210f A1) 4Ol CHARHYA 222 107, Bro|2e 102)
g A2z 5t

o QFEE0OE/AE/E2/AMRAE/7 B 2 o

- HP 4= JEIE MQISH AE(30,5638))S=(165258))0|4=(15,8365)) 2 M7 2H=(1E)
202 TAE

— 4= JIEIE MQISH S 3278797710 2 AIS(1474,66271)) S =(1,324,61171))0 | A4 =(198 19
ANQIH| RN S(84,8787) 02 EALE
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KOBIS L2 AE $18H(16)
= O|M= Al S= CIR=E 7|E}
e 12,378 23,559 11,718 1 9,792
e 198,193 1,474,662 1,324,611 84,878 196,453
x 2211 KOBIS, www . kobis.re kr (
% B[4S E 00| § 227|202 2y
35000 | m & 1,600,000
~ 24
30,000 1,400,000
1,200,000
25,000
1,000,000
20,000
800,000
15,000
600,000
10,000
400,000
5000 200,000
0 0
0jd= AlE = QIHFAH= 7|et
2 AME F4/71 312 (16)
o FEH(OME/AE/S2/2 MRS/ B EE sig
- HR S5 7B MRl 01d4E(122438) & =(5,3065)A=2(4,2188) MR =(1E) &
O ZAHE
— = J|EIE HIQISH & 4519257719 2 O|ME(2.45162474)AIS(1,177.1971)) S =(806,569
H)OIHS2HS(8394571) 202 ZALE
KOBIS th24 He $2K(16)
= 0| 4= AlS = RS 7t
Z4 12,024 4211 5356 1 1318
Fals 2,451,624 1,177,119 806,569 83,945 235,924

x 221 KOBIS, www kobis.re kr ('16)

X

OW
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45 B Iit0| €1 2801202 2t
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e AL

EAXEY HE =2 104
14,000 A 3,000,000
m I
— 7%
12,000 2,500,000
10,000
2,000,000
8,000
1,500,000
6,000
1,000,000
4,000
2000 500,000
0 0
ojse A2 =2 oIXReHS 7|Et

T2 HE S4/2e

31t (16)

o BRS(PRYEE A/ 12 ERYSHOH SR MEE/FZ/HA/ONA - RNA - Prosein R4S/
F52/7EH 42 28

- E% Ips JEE Melstn H2(20,0238)FE2(144085)m(7.9508)) 26318
BNERA 4P MEZBI6E))D/R/PRAE(2375) (1448 IHF(275) BHOHAS )
(4Bpo2 ZAtE
% 7|EHs &AM Rioigt

- &2 25 J[ES Mi2lstn, H2(189068471)D/R/PR2HS(53180871) EHR363 11371) B
RK149,80021)) 2273 54871)ymt 347, 71971)) 3+ E:2(43, 96421 ) A (39, 4702 MIELF(13 476

A IHFNO 18IZANHHO K195 )0 2 ZALE]
% 7|EHs M0 Hl2lat

KOBIS ZT24 A= $42K'16)
= %43 = T | = = = ||oH D/R/P =l
e oE Eris T =3 H{OF & MEZES =z b Rl o= FEE 7|}
e 5318 29,023 27 144 21 4,194 316 7,950 4 237 14,403 8,442
e 353,113 /1,390,684 9,189 73,548 195| 149,890 13,476 47,719 39,470 | 531,808 43,964 | 621,747
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35,000 mEs 1,600,000
s
30,000 1,400,000
1,200,000
25,000
1,000,000
20,000
800,000
15,000
600,000
10,000
400,000
5,000 200,000
0 0

22 22 A=A diob X MES 25 MY DRP FE= TIEf

KOBIS 7124 ME 518K'16)

T= SHAMEHE Sy CHHESERE FxEE
T 22,208 32 9,904 122
A 2,051,408 253,269 2,449,850 654

% 220 KOBIS, www . kobis.re.kr ('16)
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25,000 SN 3,000,000
2
2,500,000
20,000
2,000,000
15,000
1,500,000
10,000
1,000,000
5,000
500,000
0 0
AN Elisl] SELES)R =S pesic]
7R M Z4/71% 515 (16)
o Ul HEM sig
— 7|2 A | H| 22 0|2 AR TSR (100%, 1,388 96971), SSZIEAMAIZE(86 4%, 1418 289
), BEE(31.9%, 58812571), SHULALE(94.8%, 75579712 ZAME
— 7|3 M AAHIES 02 ERSHR(100%, 4,730,29071), SIS AAIEE(94,6%, 24,801
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7|2 HEAA S
AT B T e A= o7 bl
REEE(E =) (b b/a, %
TE b R CHAMRE =g =2 () (b/a, %)
o olo|& NE olo|E HE cllo|&
=T 2= T U e U
Hio|2o|ef QIH|Feh/ A=/
olmatAfels DM/ 20,441 239,198 | 20,441 239,198 100 100
Al B );!D JEH=E
o | 2 Zalz=otnlstat E/D LHLOE/ 9,114 685,823 9,114 685,823 100 100
EH = |o§
= A2 /01|
= St ﬁfA/H:, l;;H/ 5128 | 463948 5128 | 463948 100 100
J_'-l' |o§/o§
St
o _ 7|EH/ QIR 2H/ A2
=2 Aot &/ _ lTrAE/D =/ 21279 | 3,896,144 | 22428 | 4493677 100 100
75! %E/EHOE
= B0|2.9/of
- oo/ ==
olmatAeis IRt/ s2 772 236,613 772 236,613 100 100
= | Al 2| AAAIZ
[=) = [=l=REtear=] JUI=N-—1=W)NI=]
A= DSDsmY ndE/s2/AE 26,147 | 1418289 | 18097 | 1,226,124 69 86.4
=
)I\_}
Al ST
= _ IME/S2/A2 : .
=g neosmL ME/=2/42 480 72,932 454 24,891 946 34.1
_n?_
AN JEAZ /S
2| o =N i 56,337 | 1,425,864 17,989 588,125 319 412
= | = o|M=
=
alf
oFf
S | Al =2 &!.:. O|AHE
| =2 ZRIBHUIAME X2 s2/HE/MIgE/ 6,448 263,897 6,368 89,463 98.7 339
A= 7|E}
=
=

X% SX|: KOBIS, www.kobisrekr (16)
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e e RN

EAXIZE Mozt =2 108
25274 X A sigt
o JHE 0| S2RE BRI ARAs & oY

— OIS 0| AL Escherichia col; Staphylococcus aureus, Vibrio vulnificus 20111, Al=29| 24
Allium cepa, Triticum, Brassica rapa «=0|H S=2| A< Bos taurus, Pseudorca crassidens,

Myotis brandtiz=2 2 Z=AHE

o= AlE =
5 1% - 1% - 1%
1 | Escherichia coli 45,103 | Allium cepa 368,112 | Bos taurus 278131
2 | Staphylococcus aureus 24,752 | Triticum 284,492 | Pseudorca crassidens 180,040
3 | Vibrio vulnificus 16,636 | Brassica rapa 132,541 | Myotis brandtii 169,754
Brassica rapa x Balaenoptera acutorostrata
4 | Magnaporthe oryzae 16,592 . 73,355 ) 85,002
Raphanus sativus scammoni
5 | Mycobacterium intracellulare 15,740 | Pinus densiflora 72,161 | Clonorchis sinensis 84,469
6 | Streptomyces sp. PAMC26508 14,150 | Pinus koraiensis 60,340 | Mus musculus 59,995
7 | Pseudomonas mosselii SJ10 14,109 Brasyca.oleracea 58,100 | Zacco platypus 51,825
var. capitata
8 | Burkholderia sp. 13,852 | Liriodendron tulipifera 49,240 | Pan troglodytes 42,466
9 | Vibrio parahaemolyticus 13,787 | Allium sativum 43,200 | Heterocephalus glaber 39,294
10 | Acinetobacter baumannii 12,694 Brassica rapa . 34,317 | Cotesia vestalis 30,028
subsp. pekinensis
. Mycobacterium aromaticivorans 12647 Raphanus sativus 34186 | Carassius auratus 21 641
JS19b1 = JCM 16368 ' var. sativus ' !
12 | Mycobacterium bovis 12,477 | Capsicum annuum 31,154 | Anas poecilorhyncha 17,204
13 | Bacillus cereus 11,845 | Raphanus sativus 30,154 | Anas platyrhynchos 12,870
14 | Bacillus amyloliquefaciens 11,731 | Larix kaempferi 28,057 | Zacco koreanus 12,834
15 | Bacillus anthracis 11,459 | Quercus rubra 26,215 | Crassostrea gigas 11,300
16 | Klebsiella oxytoca 11,217 | Oryza sativa 25487 | Larus crassirostris 10,679
17 (l\)/gﬁzggctenum yongonense 10,794 | Zelkova serrata 23,049 | Rhynchocypris oxycephalus 10,312
18 | Mycobacterium tuberculosis 10,710 | Pinus thunbergii 21,638 | Ardea cinerea 9,083
Mycobacterium abscessus .
19 " 10,376 | Quercus acutissima 20,202 | Passer montanus 8,549
subsp. bolletii 50594
20 E’;(;Léc;omonas denitrificans ATCC 10,117 | Pinus strobus 15,549 | Pseudorasbora parva 8,424
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o SITE K 20| S2E 2R B XY 744 a9
— OJME9| AL 2010 Escherichia coli 45,10371, 2011E L Magnaporthe oryzae 16,18374,
20129 = Mycobacterium bovis BCG str. Korea 1168P 828474, 2013 = Streptomyces sp.
PAMC26508 14,15071, 20143 Pseudomonas mosselii SJ0 14,10974 2015 Salmonelia
enterica subsp. enterica serovar typhimurium 896371, 20163 = Burkholderia plantarii 6,463
A +02 ZAE
OME A= S& 744 29
2010 2011 2012 2013 2014 2015 2016
5 # 3 A% 3 # 3  # 3 #  3  #x 3 #r
Mycobac- salmo-
Escherichia Magna- te\;/Ium Strepto- Pseudomo- nella enterica Burkholderia
A 45,103 | porthe 16,183 A 8284 | myces sp. 14,150 | nas mosselii | 14,109 | subsp.en- 8,963 . 6,463
coli bovis BCG str. ) plantarii
oryzae PAMC26508 S0 terica serovar
Korea 1168P -
typhimurium
Mycobac-
) Pseudomo- ) terium aro- Pseudomo- R
Staphyiococ- |5, g, | Burkholderia | ;g1 | as mandelii | 6675 | 2UKN919€M@ | 13849 | maticivorans | 12,647 | nas coronaf- | 7,767 | SUXUANE g 14
Ccus aureus sp. Y123 sp. ) dokdonensis
JR-1 JS19b1 = ciens
JCM 16368
Mycobac- Roseateles
Vibrio Burkholderia Burkholderia terium Burkholderia Azospirillum
vulnificus 16636 gladioli BSR3 7420 sp. KJ006 6028 yongonense 10794 cepacia JBK9 8546 thiophilum 6233 | depolymer- | 4775
ans
05-1390
Mycobacte- f;zﬁ;;::i g\ﬁcﬁaci :iAuyr;Oabt?scctz;— Bacteroides Gynuella Mucilag-
rium intracel- | 15,740 . 6,303 |. 5,250 10,376 | fragilis str. 8,060 | sunshinyii 5938 | inibacter 4,461
lulare spadix intracellulare sus subsp. 3307710 VC6258 gotjawali
BD-a59 MOTT-64 bolletii 50594
Vibrio verrucosis- t'\giii:)ac :Sﬁj? 7 Eg::?itszs—pora Spirosomara- Variibacter
parahaemo- | 13,787 | pora maris 6014 |. 5153 i 10,117 . 8,000 p 5331 : | 4439
lyticus AB-18-032 intracellulare denitrificans nensis KCTC diotolerans gotjawalensis
MOTT-02 ATCC 13867 2395
. . Fusobacte-
Acineto- Vermucosis- Mycobac- Raoultella Pseudomo- Klebsiella um nuclea-
bacter 12,694 ora mars 6,011 | terium sp. 5129 | ornithino- 9823 | nastaiwan- | 6993 | pneumoniae | 5154 um subs 4,384
baumannii P MOTT36Y lytica B6 ensis SJ9 KCTC 2242 P
nucleatum
Mycobice- Poeribaci- Favobacte - Bacteroides Faceram i
IVEORSCYE™ 112477 | lusterrae | 5529 | rium aquidu- | 4628 YZ8EDV- 8620 | fragilisstr | 6439 : 5,044 4188
rium bovis oryzae KACC gaetbulicola scens subsp.
HPL-003 rense Korea 419 .
10331 Gung47 luminescens
salmo- Bacillus
Bacillus Klebsi- nella enterica amylolia- Bacteroides Vibrio s Pseudoal-
11,845 | ellaoxytoca | 5493 | subsp.en- 4,545 Y X 4 7902 | fragilis str. 6,296 P 4,788 | teromonas 4172
cereus ; uefaciens M EJY3 :
KCTC 1686 terica serovar 3725D9ii phenolica
o cC178
enteritidis
Baclllus Paenibacillus Staphylococ- Nonlabens Bacteroides Paenibacillus Sinomonas
amylolique- | 11,731 | 7L 5189 | 2o yuomm 4514 | dokdonensis | 7,242 | ovatusstr. | 6142 | 2T 4730 | SROTO 4113
faciens P q DSW-6 3725 D9 i ing y
Mycobacte- Pectobacte- ! Hymeno-
Bacillus rium intracel- rium caroto- Pseudo- Bacteroides bacter Aneuriniba-
) 11,315 5169 | vorum subsp. | 4,260 | monas sp. 7215 | fragilis str. BT | 6,141 . 4,628 ) ) 3,980
anthracis lulare ATCC swuensis cillus soli
carotovorum G5(2012) (UDC16-1)
13950 PCO D53
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— AZ0| AR 2010E5% Alium cepa 36803471, 2011E % Alium sativum 2160071, 2012 %=
Vitis coignetiae 252571, 2013F = Brassica oleracea var, capitata 53,09971, 20145 Bras—
sica rapa x Raphanus sativus 7335571 20158 = Aulacoseira granulata 55374, 2016 =
Ulva australis 123671 202 ZALE
MZ AT S2 715 29
2010 2011 2012 2013 2014 2015 2016
5 # 3 # 3 # 3 #3533 #r 3  #r
Allium Vitis coigne- Brassica Brassica rapa Aulacoseira
Allium cepa | 368034 | 21,600 | . 9 2,525 | oleraceavar. | 58099 | x Raphanus | 73355 553 | Ulvaaustralis | 1,236
sativum tiae ) ) granulata
capitata sativus
Neolitsea- Larix kaemp- Larix kaemp- Raphanus Aulacoseira Symplocar-
Triticum 284,472 . 1,188 . 1,482 ) 26,575 | sativus var. 34,186 ) 334 g 486
sericea feri feri ) ambigua pus renifolius
sativus
Achnanthes Phaseolus Vigna Chondrus Melosira symplo-
Brassicarapa | 132,541 . 503 1,328 | angularis var. | 10,860 981 . 319 | carpus 318
brevipes lunatus ) ocellatus varians ) .
angularis nipponicus
Pinus densi- 72161 Ins.san- 237 QueTcu.s 1036 | Acer rubrum | 10,173 Ulva com- 899 Oscﬂlatqna 255 Sargassum 280
flora guinea acutissima pressa subbrevis thunbergii
Pmu; , 60340 Veratrum 27 Brassica 885 | Prunus 6205 Ahnfe!t\ops.\s 291 Anabaena 253 Melia azeda- 19
koraiensis patulum napus flabelliformis flos-aquae rach
- Chaeto- .
Liriodendron |,y | Elaeagnus 14 | LeonuILs 647 | Citrus 4258 | morpha 5gg | Stephano- 23 | Qyrtomium 180
tulipifera macrophylla japonicus o pyxis turris falcatum
moniligera
Brassica Luzuriaga Solanum tu- Quercus Ulva intesti- Oscillatoria Scutellaria
rapa subsp. 34,317 ) 9 183 637 . 4,204 A 561 . 1007 176
L radicans berosum L. palustris nalis tenuis insignis
pekinensis
Capsicum 31154 Pen.tactma 174 Pueraria 577 Emus 3600 Prionitis 534 Acer pictum % Dasysw.phoma 175
annuum rupicola lobata rigitaeda cornea subsp. mono japonica
Raphanus 30,154 Botryococ.-. 162 | Vicia faba 506 Vigna . 3197 Chondracan- 497 Asterionella 87 Sobralia 174
sativus cus braunii angularis thus tenellus formosa callosa
Berchemia ) Stepha-
Quercus 26215 | Amphora 122 | Diospyros 200 | berchemi- | 2,656 | COUM 457 | nodiscus g3 | Evonymus 173
rubra pediculus o arabicum o japonicus
ifolia invisitatus
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- 522 42 20108k Bos faurus 27813174, 2011E % Colesia vestals 30,02874, 2012H=
Grapholita dimorpha 4,87174, 2013 = Myotis branali 169,75471, 2014 &= ANNELIDA 5,748
21 2015 & Macaca fascicularis 105374, 2016 = Avinella pompejana 91871 &=C 2 A=
52 sy 52 714 29
2010 2011 2012 2013 2014 2015 2016
5 # 3 #+ 3 # F  #m  3 #x  3 nx 3 #
Bostaurus | 278131 | SO 30028 | rePOIa |, g5 | Myolis. 169754 | ANNELDA | 5748 | M3 | 53 | Alvinella 918
vestalis dimorpha brandtii fascicularis pompejana
Balaenoptera N ) o
Peudorca | a0 040 | Daniorerio | 495 | Gallus gallus | 4,364 | acutorostrata | 85,002 | 5™ 3739 | Oidus gg1 | Ferineres 181
crassidens ) andrei gracilis linea
scammoni
Clonorchis Proro- Oryzias Heteroceph- Perionyx Macaca Prionospio
-oner 84,469 | centrum 460 | V" 1573 Pl 39204 U 1,502 537 P 165
sinensis o javanicus alus glaber excavatus mulatta aucklandica
minimum
Leptotrom- ) :
Mus mus 59995 Hgterocapsa 424 | bidium 615 C.rassostrea 11210 Veratrum 1312 Thal.s 470 Hedls?e 156
culus triquetra ) gigas patulum clavigera japonica
pallidum
Antro- Cobitis
Zacco 51,825 | daphnia 325 | koreana 377 | Larimichthys | 5 | lutherix 1,206 | Monolepta 453 | Tetraodon 154
platypus magna " polyactis Cobitis shirozui nigroviridis
gracilipes )
tetralineata
Nihono- . Dendro-
Pantroglo- |, 466 | OPlegna- 288 | trypaea 280 | [hunnus 1,319 | Ceratium 1,180 | EPhoron 369 | nephthya 145
dytes thus ) ; thynnus furca shigae !
japonica spinulosa
Carassius Egretta Oryzias Pampus Metschnikow- Dendro-
21641 | 9 26 | YA 265 | amP 1213 | NEMATODA | 1,063 | iasp. 273 | nephthya 143
auratus eulophotes melastigma echinogaster ; .
JSKim-2014 gigantea
Leptotrom- e )
Anas poe 17,204 | Yleoglom 161 | bidium 239 | Reishia 1,185 | rachelomo- |l o comela | 247 | S30elria 141
cilorhyncha eris koreana clavigera nas volvocina ishikawai
scutellare
) Leptotrom- -
Anas platy 12870 P\I_umnus 160 | bidium 183 P\dgmg 206 Synuchus 033 Oulema 206 Hydra. 139
rhynchos minutus puziloi cycloderus (Oulema) vulgaris
palpale
Zacco 12834 Skleroprqto- 158 ngaplex 158 Ean}hera. 819 Nephtys 4 909 Spilarctia seri- 200 Ephoron 139
koreanus pus hakui princeps tigris altaica polybranchia atopunctata eophilum
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T paapat
EARIE Heoy 22 na
72 ¥ 7| 52 714 33
. 22 4250| I[P 52 714 49
72 MES0| 7|2 S 2% 29
EEE S MR EEm sl At
Homo sapiens
A2t 168,823 - -
Mus musculus
JUEY 59,940 - 55
Rattus norvegicus
PaEY 2,777 - 22
Macaca mulatta
I 0| o ] )
os taurus 275,748 2,383 -
Sus scrofa
oighx| 2,377 1,077 16
Drosophila melanogaster 213 B .
gl
Caenorhabditis elegans 45 ) )
o= mopME
Oryza sativa 9,428 16,055 4
t
Arabidopsis thaliana
o7 &k 1,185 37 1
Zeamays 59 25593 2
DANA ’
=TT
Escherichia coli
ChART 43,471 1,632 -
Glycine max
yene 385 11,541 -
o
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TlEie NS E7 5 74 0| S2E XY 3

2 54768671, FYMSIRTO| B 43140471, BRUF

= A7 |2 7= Fas
gl* KCTC D[S XIIMIE] = 9,016
=]
o| DNA/RNA/Protein
J AR 2 NMIE
of | IS ERAE oz 951
ol
= |
o | HESEAtENH 28 389
A
= _
2 | SiAUSATHHIE FE= 23,308
ol e
SEHKFRIMIE] DNA/RNA/Protein 200,000
'rrEHE
SRAERE=EY *E= 3,738
G-Il = 353113
SimATpS st DNA/F;NA/jrotein 330,719
FelE
=g AE | SEMNENSEIEEH HE 547,685
B s | SEMESKE HE 431,404
Eaa dE | IPiLMsxe = 89,463
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2-12, Hx|d STUSAAZE (MHRIZEEMHA, BRIS)
YEATLRHA - xeERY B
'g—:iiol‘ — A HR B4 20158 19,1525, 2016 28,6135, 2017H 276325202 ZAHE
— i B 744 20155 1,246,08871, 20161 1,619,08974, 20174 17726107192 ZALE
BRIS HIO|E| =t gt
2015 2016 2017
A
3 () S () S )
MEXHH 19,799 | 1,409,051 25,181 | 1,544,203 26392 | 1,697,724
Al 11654 | 1,127,178 14,048 | 1,211,305 15,141 | 1,362,742
ojd=E 4,250 38,892 5627 40,582 5,745 42,666
S20=) 3 18,751 3 19,255 3 19,255
z= 3,141 | 119,261 4752 | 168,092 4,752 | 168,092
SAME 751 | 104,969 751 | 104,969 751 | 104,969
SN 473 72,932 21 71,320 21 71,320
KX 473 72,932 21 71,320 21 71,320
PNyE, 3312 3,461 3411 3,566 3411 3,566
IEESNEY 188 196 188 196 188 196
sSERV=UYE 329 335 368 374 368 374
S=EEEE 31 36 31 36 31 36
MEASTE=ZIHE 858 973 918 1,039 918 1,039
sHMEEEa e 1,906 1,921 1,906 1,921 1,906 1,921
2 19,152 | 1,246,088 | 28,613 1,619,089 27,632 1,772,610

% EXI: BRS, www.brisgokr (17.01)
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=7 B ALK
SAxEH HE =2 116
AWE 218 5,901
D= 218 5,901
s2EM TR 4 6
aE A 4 6
XHeleat 31 36
%j:'?; SEEEEE 31 36
MEX2 81 5,159
Ea=EON| Al 80 5,083
D= 1 76
R IPONINE Ny=Einl 188 196
nEIsr=d HHESAECY 188 196
MEXFH 751 104,969
St i%iﬁ S 751 104,969
aerE PNyl 1,906 1,921
HYMEANSERHE 1,906 1,921
A 27,632 | 1,772,610

% EX]: BRS, wwwbris.gokr (17.01)

HASA|R (FUSAIKKI R, 27 Ux| R 2I3)

© FRBYHRIUSH LK

r°l'

12H(2001~2015)

CHQ|: H(Unit: Person)

800,000 712,587
W QKRS8 (Regional Biobank) o
700,000 1 Bl 7|8 QIF|XHY (Disease-based Human Bioresource) 284,308
600,000 IS UCIH|KI28 (National Biobank of Korea) 221,010
! : iR QIREIEH 7|8t OIX|X}R (Large Population-based Human Bioresource)
156,459
500,000
104,029
400,000 s0567
300,000 26,907 sles7 380046 380447 382008"
7741 g, 322552
2681705
200,000 191'096 205
100,000 95719 12"
' 53,107
9305 21399 33440

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

KBP QIXIXI HF

il

£t 2001-2015 ('16)

* Y2 UATY SYAHY LM 2RSS XA 2 S5 Fojat 5 AQlsh A=Y,
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Total
384,098

ool g
(Unit:Person)

257,223

100,675 o
81,862
71,828 N
—— 38,244
28,877

Total
8,419,102
£19l: blojgt

(Unit:Vial)

3,247,790

HRIE SRE R
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SHQIS TR ASIRAAY
(Korean Genome and Epidemiology Study, KoGES)

2L YTAAISS
(The Korea National Health&Nutrition Examination Study)

2ol Tk AR

ooo U

(Communicable Diseases Research)

7|BF A
(Others)

[
q0
ok
olot

Six
=0°

(Serum)

S{Kt
=20

(Plasma)

DNA-BC

e
(Urine)

oI
(Mononuclear cell)

3,437,999 o =HS

DNA-LCL

A9}

(Buffy coat)

7|Et

(Other Human Biospecimens)*

* Xl (Whole Blood), ZtEH(Sputum), RNA &

ot
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SESO| Rt Diseases of the ciculatory system) 100499
ABIHE0] B8 (iseases of the digestive system] K00-K93
. Bl AAIAE 0] I8t Diseases of the genitourinary system) NOO-N9Y P. 4,128 [47,603]

DBH|E Y ZEEXIO| Z8 Diseases of the musculoskeletal system and connective 0.1,635 [16430]
tssue) MO N. 2,239 [22/425]

. SEAIS| B2 (Diseases of the respiratory system) J00-199 M. 3,283 [33,091] ‘ ‘

5 L. 3,912 40,177
. H2| BRE[X 32 B4, Mset A4 2 AMO| 0AAA (symptoms signs and g o
sorormalclncal and Bbortory fndings ROG%9 K. 5,278 [77,688]

©® G EX ZUN Y 7|MEM Z&H (Certaininfections and parasitic diseases) A00-8%9 J.5,729 [72773] 29,é88

1. 8,217 [97,941 59E3
A2 Y BAMHIA M| YZZ F= R (Factors infuencing ealth status and ! : ] [552,253]
contact wwh health services) 200-299

e o o o
o N = =

L)
-

[ ]
=

L{EH), 2O 2 CHA} 28 (Endocrine nutitional and metabolic diseases) EQO-E90 Total B.
e L T e ——— L0 164,771 WEEED
- B4 248 £ HEN (Cerain condiions orginating n the perinaalpero 1119053 o e

chel: gdiole)
Unit:Person(Vial)

HA 2 HZ0} (Mental and behavioral disorders) F00-799

MAHEC| Zk (Diseases of the nenvous system) G699
D.

% T|5HREI0] FBk (Diseases of the skin and subcutaneous tissue) LOG-.99 ) 3| 15,561

= 5147]9| 28 Diseases of the eye and adhexa) HOO-HS9 [171,010] [106,005]

g
E¥
24 ZE Y QI0lof O3t EH 7|EF 2 (njury, posoning and certan other
consequences of external causes) S00-T98
° OFA‘I =l
P. 7|E} HISQN H8t (Others* Hl 2|-
Y R TS NI, W8 o A 01 S 10008 njotoz EPE I TEkE [Noaneoplasnc Diseases]

K.
L
M
N.
0.

164,771

[2,220,684]

Total
328,489
[4,405,289]
£hef: (H0|%)

Unit:Person(Vial)

HstE 2R $igh 2008-2015
# [Number of Collected Human Biospecimens by Types
of Disease, 2008-2015]

o EUM T
[Neoplastic Diseases]

® A AS}7[H0| QYAMS (Malignant neoplasm of digestive organs) C15-C26
© B. ZAM U 7|} LIEH|MO| QHMAIME: (Malignant neoplasm of thyroid and other
endocrine gland) C73-C75
o C 387| Y &Y 7|2t AMMME (valignant neoplasm of respiratory and N. 2,961 [33,297]
intrathoracic organs) C30-C39 M. 2,022 [19,122]
® D. QN MAZ Benign neoplasms) D10-D36 L. 2,058 [22,545]
K. 2,947 [38462]
® E. 40| BMAME (Malignant neoplasm of breast) (50
PO SISHEE (e s 13652001005
o F. 29| AMMME (Malignant neoplesm of rinary tract) Co4-C68 | 4 327 [40,664]
©® G, O{MAMAI7|to| AHMAIMZ (Malignant neoplasm of female genital organs) C51-C58 H 5,988 [99 220]
© H 2Z X8 3 HRXZI0| OHUMMZ (Malignant neoplasm of ymphoid, G 6,071 [77 130]
hematopoetic and related tissue) C81-C96 F 6,865 [74,776]
©® | LNMAI7|o| MAIMS (Malignant neoplasm of male genital organs) C60-C63 Total 60, 602
® ). HZUN EY FE 0|M0| MM (Neoplasms of uncertain or unknown behavior) 163,718
037048 [2,184,605]
©® K, & 9l X547|20] FSH (Diseases of the blood and blood-forming organs) DS0-D89 el (tol2)
Unit:Person(Vial)
°L s%‘-%;‘_, 01K U SN2 S0 AYUE (valgnant neoplasm of
ill-defined secondary and unspecified sites) C76-C80
® M. HXI2] MMZ (nsitu neoplasms) D00-D09
® N, 7Et ZUN 38 Others*

*£ BRSO o 7 2 950l S S 10103
U\”J_i S9E orf Mek

QIR XFRICtRSE RSt He $1Et 2008—2015 (116)
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490,590 Total

o

4% (Serum)

Ml

g

b (Plasma)

A& (Tissue)
DNA
49t (Buffy coat)

7|Et (Other Human Biospecimens)*
*Z&(Whole Blood), HE71RPC), THEHMZ(MNC) S

HIZY Tg

[Non-Neoplastic Diseases]

534,324

1,452,847

4,405,289

oi9l: ol
(Unit: Vial)

1,272,111

[Neoplastic Diseases]

SIEE (Plasma)
A (Serum)
4ot (Buffy coat)
X (Tissue)
DNA

7|Et (Other Human Biospecimens)*
*FS(Whole Blood), HETRPC), THEAIZ(MNC) S

s SRE 2R

121

310,442
50,837

Total
2,220,684

£t9l: (Hioled)
(Unit: Vial)

732,863

AxzAE o S (Plasma)
SRE HR §E, o AY (Serum)
20082015 Z 2| (Tissue)
[Number of e ot (Buffy coat)
Collected Human ® DNA

® J|E} (Other Human

Biospecimens ! X
Biospecimens)*

by Types of
Biospecimen * H&(Whole Blood), ZE(RPC),
2008-2015] CHINEMNG) S

223,882
38,336

Total
2,184,605

el (Hlol2)
(Unit: Vial)

534,593

o

£t 2008-2015 ('16)
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° KBP QUIMIXI 22 $18/(2003~2015)

CHQ|: TR (Unit: Project)

30 | QIHIKHITHI23H (Regional Biobank) 239

: Al 7|gk QIX|XF (Disease-based Human Bioresource)

300

W ZEZURH|KRL3 (National Biobank of Korea)
L iR QIRRICH 7|HE OIX|XHR (Large Population-based Human Bioresource)

175

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

KBP QIx|X}2 &2 345} 20032015 ('16)

« AT L Y TIFOR MEHAOD, CHE AT B2 HAY BH4E BUFHAS.
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Total
396

el Al
(Unit:Project)

Total
336,272

Chel: dloj
(Unit: Vial)

294,224

125

O
e
0

I2EICt 7

T

F

QIHM|XIH

(R

r
I
r

QRN
(Human Biospecimen)

SUYE + Aoy
(Genetic Information + Epidemiological Information)

ofstye
(Epidemiological Information)

Qe

(Genetic Information)

elHReE + RUEE + Hafgs
(Human Biospecimen + Genetic Information +
Epidemiological Information)

KRS + o

(Human Biospecimen + Epidemiological Information)

RS + REH
(Human Biospecimen + Genetic Information)

® DNA-BC

e

A (Serum)
SAEE (Plasma)

® 7|E} (Other Human Biospecimens)*
* SHSIMEF(CL), 2(Urine) S

Ax|FHE SFE 2L

A= ('16.05)
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o XAt JEt ASE
(Community-based[Ansan/Ansung] Cohort)

o LA\ JH FASE
(Health Examinee Cohort)

Total
266

el
(Unit: Case)

S& ot ase
(Cardiovascular Disease Association Study)

® Y50/ - 715 FASE
(Twin Cohort)

® JIEtAIY
(Others)

STXE 22 SisKUtilization of Distributed Genetic Information, 2003—2015)

¥ 23 2 gSYUA A2 AE('16.05)

o X|YALE| 7|Et ASE
(Community-based[Ansan/Ansung] Cohort)

Total

o LA 7[Ht ASE
285 (Health Examinee Cohort)
el
(Unit: Case) == JHt ASE
(Cardiovascular Disease Association Study)

o ME0| - 7S ASE
(Twin Cohort)

St &2 12K Utilization of Distributed Epidemiological Information, 2003—2015)

K B2 DY SYANAH2H HE(116.05)
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22

=20

212t 2003-2015

SHMEH 22 SisKUtilization of Distributed Genetic Information, 2003-2015)

2012 2013 2014 2015 %

=
T (Category) 2008 2009 2010 2011 (Total)
XSS 78 IS E
_ (Community-
ogl'i;_ll based(Ansan/An- 10 8 11 15 23 27 41 142
T
SHeEAL sung)Cohort)
A CA 7 BSE
(Korean (Health Examinee 1 4 2 1 5 12 8 21 54
Genome | Cohort)
and SE gt AsE
Epide- (CardiovascularDis-
miol- easeAssociation- ) ) ! ) 6 6 M 1> 39
ogy Study, | Study)
KoGES
W w0l s ase Slo- o - 2] 4l 2] 3] 12
(Twin Cohort)
Sfof
(Gastric Cancer) ) ) ) ) ) ) ) ! !
Suet
(Breast Cancer) } ) ) ) ) ) ) ! !
ZIEFAE | StRe I Rm R R
(Others) o
A - - - - - - - 14 14
(KoreanReference-
GenomeProject)
7 et
(Others) ) ) ! ) 2 ) ) ) }
7{|(Total) 8 14 13 12 30 45 48 96 266
HStME 22 d2H(Utilization of Distributed Epidemiological Information, 2003-2015)
T2 (Category) 2008 2009 2010 2011 2012 2013 2014 2015 (T(Zilal)
XSS 78 ESE
(Community-based(Ansan/An- 11 9 8 1 21 26 32 54 172
sung)Cohort)
EAl 7B ASE
(Health Examinee Cohort) ) ) ) ! 4 91 10} 3 9
=& 7|t 3sE
(CardiovascularDiseaseAssocia- - - - - 4 6 1 20 41
tionStudy)
HS0| - 7HE FSE
(Twin Cohort) ) ) ) ) 2 2 4 3 13
7{|(Total) 1 9 8| 12 31| 43| 57 114| 285
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o XX (Tissue)

o SF (Serum)

9

NA
® LS (Plasma)
® o4t (Buffy coat)

® 7|E} (Other Human Biospecimens)*
* 2 (Urine), A% (Body fluid) &

== HOFS{S
ZRYE 2sist

30000 £H9]: Blo|L(UnitVial)
24,727
25,000 23,637
20,000 18,062 18,618
B 15000
15,000 I 13,348 13,252 13,014 12,981
11,031
N I [ | 9,842 10537
10000 [ | 8222
5044 4,829
5,000
0
Mzozgwﬂnwjno_m@aontgowm&E&
RO RO b o I W KOk ROO®OoH M0 X I o I K
o = = g
X0 & [} =
i®d E =
<H ol
CHS3HE QlxRelE 2R
% 24 A YSYAYRUH2Y AL (16.05)
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° KBP QIXAHR E2 AH1H2004~2015)

® Z2UZOOIH|XIRL3EH (National Biobank of Korea)
© R QAT 718t QUMK
Total (Large Population-based Human Bioresource)

629

CHo|: =2mA

® OIX X238 (Regional Biobank)
(Unit: Number) R CRICIE T
(Disease-based Human Bioresource)

SA7IE : 20042 18 1Y ~ 20153 128 31 X (Jan 1st 2004~ Dec 31st 2015)

2004E5E] 2015HE7IX| & 278H =F LHE
(Total 278 Articles Reported from 2004 to 2015)

Total o SCI/SCIE - SCI/SCIE: 239
278 - Others: 39
® Others
el =2 e _
(Unit: Number) 20154 & 39H =2 UH
(Total 39 Articles Reported in 2015)
- SCI/SCIE: 39

20085 E] 2015E7X| & 351H =2 UH
(Total 351 Articles Reported from 2008 to 2015)

- SCI/SCIE : 296
°
Total SCI/SCIE - Others : 55
351 e Others o _
chol: =omA 20154 & 57H =2 YH
(Unit: Number) (Total 57 Articles Reported in 2015)
- SCI/SCIE : 46

-Others: 11
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— SEARIE ERAZ2 Mt 4275 18545, Lt 1445 31457, HIO|HA 165 1625, ThAt

o7, 2R 1S 1R HEd

o

Mt 4275 18545
o T 1WE 3U%

HIO|HA 165 1623
o bKIR 9771

o x21

O

B

YA 27 #2 (16)

— HEAAE B2 Mot 305 4565, Tlat 85 945, HIO[HA 125 106, ThliXIH 156
7

* HASI7H 29 675 6235 O], BYE 45% 57t

Mz s Hio|A THHXHA Al (16.11)
308 4565 ‘ 8% 94+ ‘ 125 19553 ‘ 15671 ‘ 59& 901 ‘ 1385 1,783
—olEh7| LA S2 sig (2016E 7E~12g)
= AR SS H|T
0|E2R3E 163 205
M=t Orientia tsutsugamushi =8t 25% 412 IEREMEITTE

clopd 3545

LIt Aspergillus lentulus gt 5& 5% 0ERE 55 55

DEREL 1B 25
Bol2{A Adenovirus 28t 4% 165 TN ESPISNIESES
CHte3&13s

Orientia tsutsugamushi outer

THARH membrane protein DNA in 0|28E 55
PVAX L&t 5
E=d Prototheca wickerhamii 1& 1= IERS 1513
A 578 %63
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AL (F7MYSCILMHEZ ||, CDB-CHM KOREA)
o AVPEELAGEESTAA
— XHEE 715 AA9 22, 3 3967358710|H, S= 126516071, Al 219963371, 0=
216,36471, 7|E} 2861967122 TALE
TIPASCIYEEESFAHI| HolE e Sigt
= Hx| SE Alg ojME 7|EL
AR 83,703 36,257 27,724 | 19213 509
DNA 11,746 5,074 3,300 3,148 224
ENS 152,262 0 | 151,724 531 7
HH 2R 9,042 1 3 8448 590
SNy B = 2,192 5 2,152 35 0
HEAA o= 0 0 0 0 0
P[E==s 0 0 0 0 0
JHA| 8,206 8,206 0 0 0
At 0 0 0 0 0
= 3,609,718 | 1,209,817 | 2,010,623 | 184,132 | 205,146
NS 0 0 0 0 0
SHAF
Hégﬁ 32,513 0 0 0| 32513
Epst=l 0 0 0 0 0
FEEE FUYE e
e 0 0 0 0 0
Sl 0 0 0 0 0
MECHY MEZHE 57,976 5,800 4,112 857 | 47207
B 3,967,358 |1,265,160 (2,199,638 216,364 286,196

% EX: www.kbrgokr (17)
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o JlAEESA oigt
— 7 HEAN Q| 4, RS E ST 183969, ZEMESKHE2 14258644, =&
sk 79287102 RALE
ZIMHSCIRINEEZ A 712 HANE $18KH(17)
A7 |2 Ep I o Xz M=
i =l S oS LIk
= oo =
g e 2l
CRy 7l A& SAKE  EE  MEXA |AEm oo
o o
MEXY
o=
CHOJSIObA | AE PSyerass 111,312 | 1,306,162 0 0 1,417,474
= SiEte 0]
i;%oﬂf o é PNCIGES 0 0 0 0 8390 8,390
=Ed= Iz 111,312 | 1,306,162 0 0 8390 | 14253864
Apgat A i ' e ' e
=ESH =S SEDN
e T Pyaracs 0 0 0 0| 13969 13,969
E AHE|
. iu @J R 0 0 0 0 5,549 5,549
2 WIEER
0 =
&) =ZH==Z
7;) S EZ{AA A INrerass 0 0 0 0 1,269 1,269
T —
s S0 QA
_,O;:;;'SMH{E%% PNEEES 0 0 0 0 1,110 1,110
E=re! o
245t 5| R 0 0 0 0 7.928 7928
NETaIoN| NETaIoN|
o=-H oo o=-Hoo OHA
2|7 227 PSyeracs 0 107,969 0 0 0 107,969
LIS=T AHE Lt=7}
oo o= alexe Q|7 A
xreit JU ISerals 0 30,573 0 0 0 30,573
o= el PSyeracs 111,312 | 1,444,704 0 0| 30287 | 1586303
FETEN _ B
e SHMEE A A2 | 155839 | 1975325 0 32513 0| 2163677
- T
=g e Az 0 0 0 0 26412 26,412
2eE | 20 =0{® T ’ ’
Iniinly=] -
ceT el g XpA744 0 0 0 0| 26412 26412
PSS _ _ _
LL}Hgf; iy zaree g7 RpRiAa 0| 7370274 0 0 0| 7370274
=T
SHOEA _
Oif’J Gl S =] Nr=rals 0 230,848 0 0 0 230848
T
IS PN o
E et A
Xx|E MERE A LA PSyerass 0 0 0 0 1,277 1277
513 513 ISerans 0 0 84,166 0| 119142 203,308
7|et
2 FoL rcrals 0 0 0 0 100 100
(Encyclopedia of Life) -
7|Eef A PSyarass 0 0 84,166 0| 120519 204,685
BHA| XHZAS | 267,151 11,021,151 84,166 = 32,513 | 177,218 (11,582,199

x EX www.kbr.gokr (17)
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o e SR HeHe

— SHUD|AM= AMA| 0|5 =X SEte £2 2158% 154,10670|10, A= 719F 165957, 0|AS

2330& 2975082 = LIEE

SHQLMDIXI ISR ERA|AR 7|2k SRH7| 23
=

SHUHERR A 4 = ot = =
J|EfS27[2  (KINGDOM) (PHYLUM) (CLASS) (ORDER) (FAMILY) (GENUS) (SPECIES)
SHAINSE 1 1 5 33 136 460 460
SAEHEIE 5 14 23 80 134 201 499
SHUMS =S 1 3 5 22 91 205 422
SHUER== 1 1 3 1 126 355 631
slUusxAlE 2 4 13 48 95 288 790
SO 3 8 17 50 134 443 1798
sforzdxAle 1 1 1 10 19 42 104
sfor=xAl2 1 1 1 5 17 24 91
Y= Ls=E 1 1 5 19 57 115 166
St F 1 4 14 34 95 153 462
S0z 1 1 3 36 151 358 501
siYMEE 1 1 2 8 29 80 174
SHAENHS= 1 1 2 3 38 59 88
sidetEss 1 1 2 16 44 159 262

% EX: hitp: //mbriskr/ (16)
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(cell - cell-line)

22 — NZE)E 2o)6t 2 E= 7|19 Null _
=S = .lo'— —HE=T1E stomach, liver 5 _ =
(source) (source or origin) (MEHEH=)
NZ(F) R
_ stem cell, Hybridoma, Epithelial-like Null _
. i —AEX E_El;!_cloodgxo7x 3 ) 3 i 3 o|§1‘°4
(cell - cell-line |2(F) 55 L RS X7 7IM Lymphoblast, Floroblastike = (i) 01245
type)
M=) N
(cell - cel-ine  — AI=EF)H BCE C/D—1b, hs—103-3 S () ol
name) =T
o
(strain)
=23 — A2 235 O e |19 Nul _
= l'T mE = L= sol, water S B U=
(source) (source or origin) (MEHEI=)
Held /5 ul e
(pathogenic-or-  — BREHE M= V] Yes A ( oYes/ oNo
not) (|_—|o—|) % E_‘HOE|)
g DM ey ey [ = Nul —
— D|d=E lahoney=s, —1= 5 B 25
(strain name) < e YT e (MEHSIR) ==e
b Bl
(body fluid)
A _ Nul _
— Acho] B2 2 FAS XIF 7KK blood, saliva & B SIS
(body fluid type) o = Ires AT < (MEHEH) =TS
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ST=E YEME

. ; A 22ies
ge@e/YR) Hol CINEEEER) ok W P
— o/ =70

DNA - RNA - protein R2{2
(DNA - RNA - protein)

) — DNA - RNA - protein 222
Halg v S i i Nul _
(DNA - RNA - protein)2 £2/5t 22 lung, liver, hair S . U
(source) = 7 |Rd(source or origin) (=rR=)
e
MMERY — DNA - RNA - protein S2122| EIRIS Fona Nl (DQNNQ/
. _ o
(detail type) DNA - RNA - protein S0flA A&t (MEt5t=) e =
protein =
EHOI)
=
— DNA - RNA - protein A=XHH9|
TAER! H el
- (DNA9| Z2)
genomicDNA/CDNA/MIDNA S2| LA &1
HUSIER(clone/vector/ library 5)
aos
SR - Rel 2= MRNA lbray S - Bk
(deposit type) MRNA, RNA, rRNA, ncRNA, snRNA, tmRNA, (MEHEI=)
sSnNoRNA, siRNA, fRNA, miRNA, shRNA S92
A1 HEFEN(clone/vector/ library S)
- {protein2| Z<)
St |(antibody), 22(hormone), 24
(enzyme) SO| TH|IHQ! HEHSIEN
FEE
(extract)
=28 -FEES 2ot 2R E= 1Y o o) = Null —
(source) (source or origin) e (Meste) -
SHAM B
(nucleic acid sequence)
2aly - i’*ﬁf‘l%‘@ﬁ% NSt X2 Nl )
( ) 2a|st 22 = 7|R(source or Kidney S (Melsi=) I
source, Origin) o=
— AT} R E 2R
2XIEr] - genomicDNA, precursor RNA, mRNA, Null -
MIRNA, IRNA, tRNA, SPRNA, SCRNA, mRNA & _ paE
(molecular type) (MEHSHR) <

other—genetic, cRNA, snoRNA, transcribed
RNA &
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Ju

ST=E YEME

- = He=A AR
A=Y(=E/SR) e OAI(EES 2I3t of) (/M) (IR MEE)

— M SAYIR Hl0[ElS] 3

Hlo|ESH - General DNA sequence, DNA Barcode, Null olmia
|
A EST, GSS, STS, WGS, sequence ESTS (Metsie) EEL
yp read, whole genome sequence, SNP, -en
MEA7 [HRTHEE S
) — ZHEZNCB &) #40f L
SHARM S
SUMEHOE g yormee 5w oy oy
sequence data Si=
s ) - fasta, genbank format S22 A& -
L
(expression)
22l — Ui E MlZsh XIS 226t Human skin biopsy from psoriatic Nul SEE
(source) & = 7| ®(source or origin) patient S (MEHSIR) =0e
— MAE SR ololEl] 93
oIS - Array—based data, High throughput N
£ [0] ] = A= : Ul _
LLt=) sequence data, real time PCR data, Array—based data S - I
(data type) ArrayCGH, SAGE, SNP arrays, Gene (MEfS=)
expression, High throughput quantitative
sequence data &
} — ZHEZNCB &) 240 L
dF;
RO e £2 et o oy
sequence data MEHSHS
(sequ ) \CB GEO or MAVE format S22 HZ e
SR ENEET)
(protein sequence)
el - SN EEDS XE KIS mouse ver £ M o245
. - ==
(source) 8 E= 7|3(source or origin) o (MEHSI=) -
CHEIO |2 Nul _
e — ChExl 0|2 o2 Neurotoxin 4 (Ti) S _ U
(protein name) (MEHEF=)
— ZH|EZ(NCBI 5) 2ol X5
CHHHXI A{ o
HMEAEHOE - cn oymwe 22 e oy o 28
sequence data difg=
] ) - fasta, genbank format S22 K& e
TRFE
(structure)
22| _ OxXMHE HZs XS 2|5t Null _
?‘—LOEE 1|on_ I_EE [ ||_ mouse Iung % %}F__'#‘ood

(source) 28 = 7] R(source or origin) (MEHEH)
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ST=E YEME

) ) mH o oleies
stmo(Rs/de) Hol oIS It of) (:zi/’,;;) (ggg, b Aﬁ@

— structure®| F&dof w2t &
AxSH - DNA structure, RNA structure, protein Null

structure, DNA+chemical, RNA+chemical,  DNA structure & _ Ui
(structure type) ) ) (MEt5t=)
protein+chemical, DNAHRNA,
proteintDNA, protein+RNA, 7 |Et S
— =N =) 7270 gt=
axbo|g SHIEZ(NCB, PDBl_o) ol Nl .
TEYBE 52 = o ISk
A{EHSE
(structure data) - PDB fomat 02 HZ (MEHSI=E)
7|et
(etc)
EX| A=l = =]
=° — 7|Etol| &ok= S7H201 st 4 P ' ! Nul _
B = = JEH : petulin, XA tannin SIS
L. o o L S, — ==
(description) EE - (MEfSI=) =
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x~ = <O 1 o
(B 2] £ #2| X
ATAMSAME F 22| XHa
QI eH A= Ojd= S=
antibody A algae Sy antibody S| animal extract S8 F&2
bacteria/
body fluid x|t antibody S| Archaea/ Mt antibody S|
Cyanobacteria
bone marrow 4 CDNG;/:c?r:i’\ch/ O CDNe/-:;c?rgi,\c‘A/ A body fluid |k
= g€ 2lol=aiz) 9¢ ajo|=aiz| Y -
library library
bone marrow cDNA, gDNA/ SRt
mononuclear  Z4EEHAL cell line M|z cell line MIZZ genomic Efa“:'_ﬂﬁl
cell library -
CDNA, gDNA/ S ‘
' T _ fungi/
nomi nucleic aci SHAF Rl [I'lin MEZ
genomic ato|zala| ucleic acids yeast cell line N[
library
cell line pr[EES plant AlE lichen NeI=S fertilized egg Apoiet
fertilized e A lant extract N microalgae O|MI== fixed tissue ES|
ilized egg pev=n p Xtr, M FEE icroalga xed tissu ES|
lant microbial = fresh frozen
Eve) issue KA plant AIZ CHAIALE e == . =R x|
xeatssu - metabolite HE HiMtE extract 4= Fa= tissue ="
fresh frozen = plant AD e mushroom HAl histologic x| X
tissue o= specimen = e section e
histologic SR = o = : =g
X i sk SHAF
- S pollen F nucleic acids o hybridomas e
nucleic acids SHAL protein e Al protein Ui live animal AORIE 5=
U S = o .
oosperm pesen seed ESN protozoa s nucleic acids SHAH
r oot virus/ A o|mAXA}
ovum oy trophosome U Hto[24 oosperm QlZHet
phages
) E el el 71 LER
I = N N i i =
paraffin block et =2 S| CrSHAT bioorganic ssie ovum F
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QI 2H A= 0jd4= 3=
peripheral- otz slof
e ) _ _
bloodmono- Efﬁ”)ﬂli dry specimen HxrHE etc. 7|Ef paraffin block  IfetEHE2
nuclearcell =
plasma xS plasma xS
protein iR protein CHEHE]
saliva S| salivas z
serum =5 serum =5
sperm RSN} sperm ax
sputum ZHEL stuffed animal B T2
tissue BN tissue BN
homogenate A homogenate TRl

tissue lysate  EXISFAMZ

tissue lysate

tissue ESEIEE tissue B = =
microarray R microarray of2{0]
urine /AH urine Q/AH
whole blood PSi= whole blood P
algae xr= dry specimen HNEg=
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NCBI H[0]E{tH[0]A & Tools

X5

0zl
Jhu

=
.

164

NCBI Database

Molecular Databases

Nucleotide sequences

Nucleotides

GenBank

RefSeq(Reference Sequence)

dbEST(Expressed Sequence
Tags)

dbGSS(Genome Survey
Sequences)

dbMHC(Major
Histocompatibility Complex)

dbSNP(Single Nucleotide
Polymorphisms)

dbSTS(Sequence Tagged Sites)

Entrez Tools

Tools

Query all Entrez Databases

Entrez Data Model

My NCBI (Cubby)

LinkOut

Batch Entrez Nucletides

Batch Entrez Proteins

Citation Matcher

Batch Citation Matcher

Entrez Utilities

Probe

TPA(Third Party Annotation
Database)

Trace Archive

UniSTS(Sequence Tagged Sites)

PopSet(Evolutionary
Relatedness)

UniVec(Vector Sequence)

Data Analysis Tools

Similarity Searching(BLAST)

Nucleotide Sequence Analysis

Protein Sequence Analysis and
and Proteomics

Molecular Structure Analysis

Genome Analysis

Gene Expression

WGS(Whole Genome Shotgun
Sequences)

FTP

Databases and Software
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NCBI Database

Protein Sequence

Proteins

RefSeq(Reference Sequences)

CDD(Conserved Domain
Database)

Protein Cluster

Structures

MMDB(Molecular Modeling
DataBase)

Programming Tools

Tools

Entrez Utilities

NCBI Toolbox

Book: NCBI C++ Toolkit

XML at NCBI

Information Engineering
Branch

3D Domains

PubChem BioAssay

PubChem Compound

PubChem Substance

Genes

Gene

UniGene

HomoloGene

CCDS(Consensus CoDing
Sequence)

Gene Expression

GEO(Gene Expression
Omnibus)

Entrez GEO Profiles

Entrez GEO DataSets

GENSAT

=
=

4 - NCBI, http://www.ncbi.nlm.nih.gov/
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HS =2572Y =3 st T/RMEE S5
1 =] AFZEELfH| Hipparchia autonoe (Esper, 1783) 7 MEZ2|7|(EN)
nE 3=} AL Aporia crataegi (Linnaeus, 1919) =7 HMEELS(CR)
3 =E5F +HEH0| Polyphylla laticollis manchurica Semenov, 1900 I7FEMEZQZ(CR)
4 255 Apotsh Callipogon relictus Semenov-Tian-Shansky, 1899 I IHME2 2 Q1EHCR)
5 [=ESESS= O |HcHEO| Cristaria plicata (Leach, 1815) =7 PEMEZFOHVU)
6 [=ESESS= LZns Charonia sauliae Reeve, 1844 =7 PEMEZFOKVU)
7 [=PSESSSS =l Pseudohelice subquadrata (Dana, 1851)
8 FHEE=E SR Lamprotula coreana (Martens, 1886) Z7IHMEZQZ(CR)
9 RINES T2 Hyla suweonensis Kuramoto, 1980 7 MEZ2|7|(EN)
10 o= Fi==nw) Pseudopungtungia nigra Mori, 1935 I7FEMEZQT|(EN)
11 o= RPN EI] Pseudobagrus brevicorpus (Mori, 1936) Z7HMEZ2I7|(EN)
12 o= Nl Odontobutis obscura (Temminck & Schlegel, 1845) I7HEMEEQE(CR)
13 o= =S Cobitis choii Kim & Son, 1984 ZI7EMEEL|7|EN)
14 o= H2A4T0IR2|  Koreocobitis naktongensis Kim, Park & Nalbant, 2000 =7 EMEZ2Q7|(EN)
15 oz =N Microphysogobio rapidus Chae & Yang, 1999 I7IHMEZQZ(CR)
16 (G QUAILRIZ Acheilognathus somjinensis Kim & Kim, 1991 L7HMEZ227|(EN)
17 o1 SAlE Liobagrus obesus Son, Kim & Choo, 1987 ZIPHMEZ2217|(EN)
18 o= Sl0fx} Gobiobotia naktongensis Mori, 1935 =7 PEMEZFOKVU)
19 SAAS L=z Cypripedium japonicum Thunb. Z7PHMEZ201F(CR)
20 SAAIS Lt=ZE2t Sedirea japonica (L. Linden & Rchb. f) Garay & H. R. Sweet I IHME2 2 Q1EHCR)
21 SAAMS oHAZE Euchresta japonica Hook. F. ex Regel ZIPHMB201(CR)
22 FAAME AIHOFZLER Cotoneaster wilsonii Nakai Z7IHMEZQIZ(CR)
23 SHNAS el Diapensia lapponica L. var. obovata F. Schmidt Z7IHMEZQZ(CR)
24 =AAIS ZaH2t Cymbidium lancifolium Hook. ZIIHMEZQIZHCR)
25 SAAE SEEFmUzt Cypripedium guttatum Sw. I IHMB 2 1(CR)
26 SAAZ =2t Neofinetia falcata (Thunb.) Hu ZIPHME221ZH(CR)
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HS =Fad =3 st TIIHM=E S5
27 S Stk Cymbidium kanran Makino 27 IMMBZ91T(CR)
28 A= =42 Aquila chrysaetos (Linnaeus, 1758) =7 EMEZQ7|(EN)
29 A2 HHERER Eurynorhynchus pygmeus (Linnaeus, 1758) I7HMESQZ(CR)
30 r= Ee= vl B, Egretta eulophotes (Swinhoe, 1860) =7 IRAMEZ22|7|(EN)
31 B 20| Grus japonensis (P, L. S. Muller, 1776) 2IPHMEZ2217|(EN)
32 ENCS aff Falco peregrinus (Temminck, 1822) =7 R 2 X|0K\)
33 z2 T{O{AH Platalea minor Temminck & Schlegel, 1849 =7 PEMEZFOKVU)
34 E =l Haliaeetus pelagicus (Pallas, 1811) = RMEZQ|T|EN)
35 x= HCP2|=QAEE  Tringa guttifer (Nordmann, 1835) IPAME 2017 |(EN)
36 x=2 EC Dryocopus javensis (Horsfield, 1821) I7RMEEXAEERE)
37 i =i Cygnus olor (J. F. Gmelin, 1789) I IHME20]7|(EN)
38 N 2 Ciconia boyciana Swinhoe, 1873 L7HME 227 |(EN)
39 = gmelse| Haliaeetus albicilla (Linnaeus, 1758) =7 PEMEZFOKVU)
40 o=5 HlHt2 | Sibynophis chinensis (Gunther, 1889) 7= 207|(EN)
41 o= =iy Canis lupus coreanus Abe, 1923 =7 RME 2 X | H(RE)
42 LR EAE Cervus nippon hortulorum (Swinhoe, 1864) I} ME 2 X HEH(RE)
43 IRF Bt27EE Ursus thibetanus ussuricus (Heude, 1901) =2L7PHME227|(EN)
44 ZRF = Myotis formosus chofukusei (Mori, 1928) 7 [RAMEEX|0KVU)
45 prist= AR 2 Moschus moschiferus parvipes (Hollister, 1911) Z7IHMEZQZ(CR)
46 IRs At Naemorhedus caudatus (Milne Edwards, 1867) L7 A2 X|oH\/)
47 IR= =y Lutra lutra (Linnaeus, 1758) IR MZ 2 |0k \/U)
48 RS A2pAL Lynx lynx (Linnaeus, 1758) 27 PHME 2 X | H A H(RE)
49 EIRF G Vulpes vulpes peculiosa (Kishida, 1924) LI IHME2017|(EN)
50 IRs HH Panthera pardus orientalis (Schlegel, 1857) L7 P AME 2 XA M EH(RE)
51 R S| Panthera tigris altaica (Temminck, 1844) Z7PHME2X|AEHRE)
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=7 PAHAT
SAXEE N5% 25 168
EEH7| OMHMZE 15
HS =252y =3 sid TINMEE S5
1 niSnes StEHA Lampteromyces japonicus (Kawam.) Singer
aSE ZHSAEFLIH]  Protantigius superans (Oberthur, 1976) I MB2X0K\/U)
3 =E5F RlaleSyNGl Nannophya pygmaea Rambur, 1842 IR ME 2 0K\VU)
4 =R L2PRAMEIXRE] Macromia daimoji Okumura, 1949 27 IHMEZ29217|(EN)
5 == S2L|ZQE0|  Cicindela anchoralis punctatissima (Schaum, 1863) 27 IHMBZ2917|(EN)
6 === i E=PSyNGE] Libellula angelina Selys, 1883 LI IHME2017|(EN)
7 257 FEUI0IAE R Prosopocoilus blanchardi Parry, 1873 Z7IHAMEEX[0H\/)
8 255 TARZEIEYEHY|  Damaster mirabilissimus mirabilissimus Ishikawa & Deuve =7 EAZ 2 QIS(NT)
9 =2 S Lethocerus deyrollei (Vuillefroy, 1864)
10 =5F SSHEDIA|L|  Parnassius bremeri Bremer, 1864 LI AMBE =[Ok \/)
1 =5F e Chrysochroa coreana Han & Park, 2012 ZIPHMB2|0K\/U)
12 =2 ALETD) Gymnopleurus mopsus (Pallas, 1781) DI EMEEX|AHH(RE)
13 == AT2[EMLH] Spindasis takanonis (Matsumera, 1959) I HMB 250K\
14 257 Of7 [EAS+2|  Copris tripartitus Waterhouse, 1875 27 RME2IAICH AN C)
15 e ASMTHIL | Fabriciana nerippe (C. & R. Felder, 1862) 27} AMZZ XK \/)
B RIo| R 2H} )
16 HES E%tgoaﬁ Damaster changeonleei (Ishikawa & Kim, 1983) M2 2 X[OK\/)
17 Zz=2 S4-2|Z2UH|  Bibasis striata (Hewitson, 1867) =7IHMEELIZ(CR)
18 == SXMSZE2X]  Osmoderma opicum Lewis, 1887 I PHMB 2 X0K\/)
19 e %Ejﬁﬁgl‘ Sinia divina (Fixsen, 1887) Z7IHME 2 2IZ(CR)
zE2H
20 EXFES 2HA| Chasmagnathus convexus (De Haan, 1835)
21 FrEEE %féﬁfl Dendronephthya suensoni Holm, 1895
22 XSS 2L HHEAMS  Tubastraea coccinea Lesson, 1829
23 FREEE Jedns Clithon retropictus (von Martens, 1879) IS 2 X(OK\/)
24 FXRrEE A= Plumarella spinosa Kinoshita, 1907
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25 2XEEs= IESInr= Ellobium chinense (Pfeiffer, 1854) I RMEE 5|0\ /)
26 PAHETE EORRIEAS Euplexaura crassa Kukenthal, 1908
27 FARrSE LAHAAS Plexauroides reticulata (Esper, 1791)
28 SRS 2I~XBHEZLD|  Dendronephthya castanea Utinomi, 1952
29 SXEE=E HENS Verrucella stellata Nutting, 1910
30 FXREE ST Sesarmops intermedius (De Haan, 1835)
31 RS MRIOIE7IAI2]  Ophiacantha linea Shin & Rho, 1986
32 BARES HXBIEZI0|  Dendronephthya mollis Holm, 1895
33 EXMIEE HFUCHET| Koreanomelania nodifila v. Martens, 1886 IPAME 2017 |(EN)
34 SRMEES SE-gIo| Karaftohelix adamsi Kuroda & Hukuda, 1944 27 EMEZ2QIZ(CR)
35 et SAIREMS  Dendrophyllia cribrosa M. Edw. & Haime, 1851
36 FAREE OIS H Nacospatangus alta (A. Agassiz, 1863)
37 PAXES KfAl~XBHE=R2I0]  Dendronephthya putteri Kukenthal, 1905
38 FHEE=E ZI7IX|LR2EAS  Dendrophyllia ijimai Yabe & Eguchi, 1934
39 oxzss KAAZIZN ac;iS?‘ngrga vadososinuata hoonsooi Choe, Yoon & 2o E FloHU)
40 s e RTINS Plumarella adhaerans Nutting, 1912
41 FrARrS=E FSi=pude] Koreanohadra koreana Pfeiffer, 1850 M2 2017|(EN)
42 BrEEE ZUAMS Plexauroides complexa Nutting, 1910
43 SAREE ZIIQ2IFAS  Gammarus zeongogensis Lee & Kim, 1980
44 PAXES Gliry Antipathes japonica Brook, 1889
45 EMIEE SlEtsA| Uca lactea (De Haan, 1835)
46 BARES S4~X[BHEZI0|  Dendronephthya alba Utinomi, 1952
47 LMF =i Rana chosenicus (Okada, 1931) Z7IHME 2 X[0H\/)
48 LMF WLO| Kaloula borealis Barbour, 1908 I RMZ 2 X[k V)
49 = Jt==m7| Pseudopungtungia tenuicorpa Jeon & Choi, 1980 ZPHMEZZQIH(NT)

50 = ViIoNinw] Pungitius sinensis (Guichenot, 1869) I HMEZF|OKHVU)
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=7 B ALK
SAXEE D[P = 170
HS 2532y =3 sig T/RMEE S5
51 o= 27| Coreoperca kawamebari (Temminck & Schlegel, 1842) =7HEMEZ2Q7|(EN)
52 = g Gobiobotia macrocephala Mori, 1935 ZIIHMEZF oK)
53 (= CF2 R Lethenteron reissneri (Dybowski, 1869) ZIIHMEZFOHVU)
54 (=1 SA0] Gobiobotia brevibarba Mori, 1935 ZIIMEZFOHVU)
55 (= DAL Microphysogobio koreensis Mori, 1935 =7HMEER7|EN)
56 o= 2HRE Acheilognathus signifer Berg, 1907 Z7MEZZLF(NT)
57 (= CLEN Culter brevicauda Gunther, 1868 Z7HME 2 F[OH\U)
58 o= EN=N| Rhynchocypris semotilus (Jordan & Starks, 1905) S7IHMEZQIZ(CR)
59 = HOEETH Iksookimia pumila (Kim & Lee, 1987) 7 HMEZQIZ(CR)
60 (= =20 Brachymystax lenok tsinlingensis Li, 1966 ZIIHMEZFOHVU)
61 E ZhaR| Kichulchoia brevifasciata (Kim & Lee, 1995) I IEMEZELRTI(EN)
62 2 ZIAEO] Lethenteron japonicum (Martens, 1868) IIEMEZLTI(EN)
63 o= St2EE N Rhodeus pseudosericeus Arai, Jeon & Ueda, 2001 IIEMEZRT|(EN)
64 oz StEZIY Cottus hangiongensis Mori, 1930 =7 HMEEFOKHW)
65 SIS TINHZ Euryale ferox Salisb. 7| A 2 XK \/)
66 =PON ZINQZTLER  Eleutherococcus senticosus (Rupr. & Maxim.) Maxim. 7 HMEZFOKVU)
67 [EPNNE ZENE Nymphaea tetragona Georgi var. minima (Naka) W.T. Lee ~ =7/&M=222|Z(CR)
68 SAAIZ W7 FA|LER Quercus gilva Blume TV RMEZFOKVU)
69 SHAE HES Astilboides tabularis (Hemsl.) Engl. 7} AMZE =[O0\ /)
70 E=PNONE= JH=0tolz2 Glaux maritima L. var. obtusifolia Fernald =7 PMEEFOKWU)
71 SIS SH0l2|H=  Gymnadenia cucullata (L) Rich. L7 A AME 2 X|0K\/)
72 FHAE == Gastrochilusfuscopunctatus (Hayata) Hayata 7= 20 7|(EN)
73 SAAME 7|z Trientalis europaea L. ssp. arctica (Fisch. ex Hook.) Hulten 7 IHMEE XK V)
74 A= ZO0 |- Drosera peltata Thunb. var. nipponica (Masam.) Ohwi 7 RAMZE XK V)
75 XA Lt=&0t Kirengeshoma koreana Nakai =7 HM=E2R7|EN)
76 S EUCI=EE Lilium dauricum Ker Gawl. ElPSII=EX=Tp (S )}
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77 S SI2QUHMHIZ  Viola mirabilis L. Z7IFME 2017 |(EN)
78 FAAME ek E Rhododendron aureum Georgi 27 IHME2017|(EN)
79 SIS LERED Iris koreana Nakai 27} AMZZ =[O\ /)
80 SN TS| Aster altaicus Willd. var. uchiyamae Kitam. 27 M2 E017|(EN)
81 SHAE =2 Halenia corniculata (L) Cornaz LI PEMZ 2 Z[0K /)
82 SHAME eRE Anagallidium dichotomum (L.) Griseb. 272 20|7|(EN)
83 FHAME WIPSESA Iris dichotoma Pall. 7= 20|7|(EN)
84 FAAME st Cymbidium macrorhizon Lindl. 27 IHME 2917 |(EN)
85 SHAE =0[Lf2| Cicuta virosa L. 271 MZ 2 (0K \/U)
86 SAAS = \Ij\zg;lneﬁlus trichophyllus Chaix var. kadzusensis (Makino) 2R 2 20K L)
87 SAAE 232 Lasianthus japonicus Miq. I IRAMEZ22|7|(EN)
88 FHAE S1AE Ceratopteris thalictroides (L) Brongn. 27 MAMB 2 X|0K\ /)
89 SHAE oML Abeliophyllum distichum Nakai 7B 2 = (0K \ /)
90 YA ELESN Aconitum coreanum (H. Lev.) Rapaics 7 RAME 2 X|0K V)
91 SMAS BHOFT{EHALO | Orobanche filicicola Nakai ex J. O. Hyun, H. C. Shin &Y. S. Im =L7PHME227|(EN)
nmE w0t s
93 SdAE S50zt Cypripedium macranthos Sw. 27 IHMEZ2017|(EN)
%4 A= BT Silene capitata Kom. LI PAMZ 2 2|0k /)
95 S SN Thrixspermum japonicum (Miq.) Rchb. f. I HME29|7|(EN)
96 SHAE AFEfOF Paeonia obovata Maxim. Z7IHMEZZ(CR)
97 FAAME FSELES Saururus chinensis (Lour.) Baill. 7= 207|(EN)
98 SIS MEMNULIE Pterygopleurum neurophyllum (Maxim.) Kitag. =7 RAMEZ2Q1Z(CR)
99 FHAE Az Dendrobium moniliforme Sw. LI IHME2017|(EN)
100 E=VON= MAH|Z Viola raddeana Regel Z7IHMEZQIZH(CR)
101 SN MAS Bupleurum latissimum Nakai I IHME29|7|(EN)
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102 YA A Scrophularia takesimensis Nakai 27 MZ 20| 7|(EN)
103 SHAE MEFETZE Aconitum austrokoreense Koidz. =7 ME 2 |0K\)
104 A= Erey Iris ruthenica Ker Gawl. var. nana Maxim. Z7IHAMEZX[0H\/J)
105 SaAE &Yzt Psilotum nudum (L) P. Beauv. ZIPHMEZ2|7|(EN)
106 FHAE X Brasenia schreberi J. F. Gmel. LI PRMEZEXI0HV)
107 SHAE 0f7[&012 Pedicularis ishidoyana Koidz. & Ohwi 27 PR MZ 2 =/0K\/U)
108 SYAE HAYHoITt2]  Thalictrum coreanum H. Lev. L7IHMZB 207 |(EN)
109 SYAE HlIZ Viola websteri Hemsl. Z7IEME 29| 7|(EN)
110 SHAE OEx Cyrtosia septentrionalis (Rchb. f) Garay 27} A2 XK\ /)
Il SHAE NERE e Utricularia yakusimensis Masam. 7L AMZZ =[O\ )
112 SAE TZFEMWEE Dysophylla yatabeana Makino 7M=L 2 01 7|(EN)
13 SAE MHISXHE Lychnis wilfordii (Regel) Maxim. ZIPHMEZ217|(EN)
114 SHAE EIT Iris laevigata Fisch. ex Fisch. & C. A. Mey. IR MZEX|0K\)
115 SAAS pS[ESPNEIRSS Mankyua chejuense B.-Y. Sun, M. H. Kim & C. H. Kim Z7IHMEZ2Z(CR)
116 FHAE XELIE Menyanthes trifoliata L. 27} 2 [0k \/)
17 SHAE ESSEN Sarcandra glabra (Thunb.) Nakai 7= 2 0|7|(EN)
118 SHAE NE(E ) Cleisostoma scolopendrifolium (Makino) Garay I IHMEZ2R17|(EN)
119 SME T MASH Lycoris chinensis Traub var. sinuolata K. H. Tae & S. C. Ko 27 PHMEZ217|(EN)
120 SAE Aozt Oberonia japonica (Maxim.) Makino 7 EMEE2QIZ(CR)
121 FHAE B S Michelia compressa (Maxim.) Sarg. IIMZBZQ7|(EN)
122 SHAME 5= Polygonatum stenophyllum Maxim. 27} AMB 27 OIS(NT)
123 SMAS ZHX|Oo} Metanarthecium luteo-viride Maxim. =7 PHME 22| 7|(EN)
124 SAAME SR Bulbophyllum drymoglossum Maxim. ex M. Okubo I HMZB 20K\
125 A= 2HsZ Epilobium hirsutum L. 27| 2 XoK\/)
126 SHAE St Gastrochilus japonicus (Makino) Schltr. ZIIHMB2013(CR)

127 SMNAS o= Asplenium antiquum Makino ZIIHMEZR|7|(EN)
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128 SAAIZ Stapscia) Leontopodium hallaisanense Hand.-Mazz. Z7HHMEZRIZH(CR)
129 NN = SlEks0 |12 Pedicularis hallaisanensis Hurus. =7 EMEZ2I7|EN)
130 SAAS et = Habenaria radiata (Thunb.) Spreng. =7 HMEZ217|EN)
131 SMAS =23 Arctous alpinus (L) Nied. var. japonicus (Nakai) Takeda L7 AAME 2 0K/ )
132 SMAZ 2t Hibiscus hamabo Siebold & Zucc. =7 R 2 X|0K\/)
133 x=2 2] Anser cygnoides (Linnaeus, 1758) =7 PHMEZ2I7|(EN)
134 xr= Zeme|Zul7|  Larus saundersi (Swinhoe, 1871) 27 HMEZ217|(EN)
135 = Zemz|SHA  Haematopus ostralegus Linnaeus, 1758 ZHMEZF|OKVU)
136 = HeHe|EM Emberiza aureola Pallas, 1773 = HMEZR|7|(EN)
137 = Hez=2q) Grus grus (Linnaeus, 1758) Z7HMEZ2AMHA(LC)
138 x5 L Cygnus columbianus (Ord, 1815) =7 PMEZF|OKVU)
139 == Tzl Larus relictus Lonnberg, 1931 7N M=Z2|7|(EN)
140 x=2 21702 AR Terpsiphone atrocaudata (Eyton, 1839) I HME 2 F0H\VU)
141 A= ZIGr0|1=2MH0]  Strix uralensis Pallas, 1771 =Z7HMEZ217|(EN)
142 = el ] Dryocopus martius (Linnaeus, 1758) Z7PHMEZ X[OKH\VU)
143 = L2228 0{A|  Platalea leucorodia Linnaeus, 1758 Z7HMEZF|oKVU)
144 B LA Ofis tarda Linnaeus, 1758 =7 HM=E2R7|EN)
145 = =47 Aegypius monachus (Linnaeus, 1766) ZHMEZFoK\VU)
146 x=2 7| Nipponia nippon (Temminck, 1835) I PMEEX|FHH(RE)
147 a2 =M Gallicrex cinerea (J. F. Gmelin, 1789) D7 HMEZF|OKHVU)
148 reE HEAY Ciconia nigra (Linnaeus, 1758) =IPHMEZ27|(EN)
149 = I=I=)\] Emberiza sulphurata Temminck & Schlegel, 1848 Z7PHMEZF[OKH\VU)
150 = =247 Pandion haliaetus (Linnaeus, 1758) ZHMEZF|oKVU)
151 x= ol Pernis ptilorhynchus Temminck, 1821 7 PRMESF[OKVU)
152 EN=S 224 AHOH Accipiter soloensis (Horsfield, 1822) Z7HMEZFoK\VU)
153 =1 2612t Gorsachius goisagi (Tfemminck, 1835) I FEMEZLRT|(EN)
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154 EN=t #AR| Synthliboramphus wumizusume (Temminck, 1836) IIIHMEZ2Q|7|(EN)
155 X2 BEClE) Galerida cristata (Linnaeus, 1758) T RMEZF|OKVU)
156 = AHOH Accipiter nisus (Linnaeus, 1758) =7 PMEEF|OKWU)
157 =} MZ2|7| Falco subbuteo Linnaeus, 1758 ZIHMEZFoH\VU)
158 z=2 AWK Locustella pleskei Taczanowski, 1889 =7 PMEEFOKVU)
159 = 274 Milvus migrans (Boddaert, 1783) I PHMEZX|0K\)
160 5 AA2M2IZAM  Emberiza yessoensis (Swinhoe, 1874) I RMBE 50K\
161 & 22|[F£H0| Bubo bubo (Linnaeus, 1758) ZIRMEEX|0K\/)
162 = el =t/ Circus melanoleucos (Pennant, 1769) Z7HMEZ2AHALC)
163 x= U W2|OIER  Numenius madagascariensis (Linnaeus, 1766) T RMEZEF|OKVU)
164 B =t Strix aluco Linnaeus, 1758 T EAMEE2X|0K\U)
165 z2 20| Grus vipio Pallas, 1811 IIEMEZLTI(EN)
166 x=2 AHEIZH2 0K Circus cyaneus (Linnaeus, 1766) 27 PHME 2 ACHANC)
167 a2 RE0| Accipiter gularis (Temminck & Schlegel, 1844) I PHME 2 X|0K\U)
168 = 204 Accipiter gentilis (Linnaeus, 1758) I PHMB 2 X|0K\/)
169 B 2L Cygnus cygnus (Linnaeus, 1758) =7 PRAM=EEFOKVU)
170 X2 EYEN Anser fabalis (Latham, 1787) 7 RMES A A(C)
171 e ZEEa22t7|  Ixobrychus eurhythmus (Swinhoe, 1873) 7 [RAMZE2X|0K V)
172 = UL Buteo hemilasius Temminck & Schlegel, 1844 7 HMEZEACA(LC)
173 =2 THMx Pitta nympha Temminck & Schlegel, 1850 I IHMEZFOHVU)
174 == sf2tH2|E@S4=2]  Aquila clanga Pallas, 1811 LI PEMZ 2 Z/0K\ /)
175 = SAH|22] Mergus squamatus Gould, 1864 Z7HMEZ217|(EN)
176 = =7127| Branta bernicla (Linnaeus, 1758) ZHMEZF|OK\VU)
177 = S==] Grus monacha Temminck, 1835 ZHMEZF|oKVU)
178 = SHIEY| Columba janthina Temminck, 1830 Z7HMEZF|oK\VU)
179 x5 SI=Z A Charadrius placidus Gray & Gray, 1863 T RAMEE2X|0K\U)
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180 = 3lo|obz |27 Anser erythropus (Linnaeus, 1758) ZHMEZF|oKVU)
181 z=2 S=x|L2] Aquila heliaca Savigny, 1809 ZIIHMEZF oK)
182 o=5 70| Elaphe schrenckii Strauch, 1837 =7 RAMEZ2|7|(EN)
183 == HA0| Mauremys reevesii (Gray, 1831) ZIIHMEZFOHVU)
184 =2 TEEAIK|EH Eremias argus Peters, 1869 =7 EMEZRT|(EN)
185 o= = Martes flavigula (Bodaert, 1785) LT 2 0K \/)
186 HLRF SRS [E] Mustela nivalis Linnaeus, 1766 IR ME 2 F0H\VU)
187 ne= SH Callorhinus ursinus (Linnaeus, 1758) =7 HAME2 2 FOK\/)
188 zes 2 Phoca largha Pallas, 1811 ZIPHM=E2217|EN)
189 nes A Prionailurus bengalensis Kerr, 1792 Z7HMEZFoK\VU)
190 nes= AT HHE| Murina ussuriensis Ognev, 1913 ZIIHMEZ | 7|(EN)
191 rist=] SHICEALRF Eumetopias jubatus Schreber, 1726 Z7INME 20X Z(NA)
192 ooz E7|8t Plecotus auritus Linnaeus, 1758 I HME 2 F0H\VU)
193 Hes == Pteromys volans aluco Thomas, 1907 I PHME 2 X0H\VU)
194 [/ BN mE=rrely Dictyosphaeria cavernosa (Forsskal) Bergesen
195 [ = AR Coccophora langsdorfii (Turner) Greville
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slHAlE
HS = ot sy =%
1 OFMEZ (EW) TT0| 524 nt Aldrovanda vesiculosa L. oo |2
2 OPHES (EW) T2|TAR|TE  Asplenium antiquum Makino oEYUH
3 OIS (EW) DA ATt Ophioglossum pendulum L. CIA|OFDALR) A
4 OFHES (EW) AtEDt Scleria mutoensis Nakai ne=
5 HE7IE (CR) o=} Abelia coreana var. insularis (Nakai) W. T. Lee & W. K. Paik PR
6 BE7IE (CR) Qlsat Abelia spathulata Siebold & Zucc. AT 2
7 FE7IE (CR) SXYLIRD  Abeliophyllum distichum Nakai S=!
8 FEA7IB (CR) O|LtZ|ofRHE| 2 Aconitum koreanum R. Raymond BHEIX}
9 FEA7IE (CR) O|L2|0fxHE|2E  Aconitum sibiricum Poir. [PR=li=ne}
10 ZZ715 (CR) Cl2fLt2at Actinidia rufa (Siebold & Zucc.) Planch. ex Miq. Atz
11 BE7IE (CR) el Adenophora palustris Kom. ZIm2| &y
12 EEVIE(CR mES Aerides japonicum Rchb. f. LieZat
13 EETIE(CR Cifni; Allium microdictyon Prokh. Aops
14 HE7IZ (CR) Zo|at Amelanchie rasiatica (Siebold & Zucc) Endl. ex Walp. xEI=
15 HEAIIS CR HE= Amsonia elliptica (Thunb.) Roem. & Schuilt. etz
16 HE7|Z (CR) =t Anagallidium dichotomum (L) Grisb. WIPSIYeE=S
17 HEIE CR) =t Anaphalis sinica Hance CHRma
18 EEAVIE(CR o|Lt2[ofiH|2F  Anemone flaccida FSchmidt H2Z
19 HE7IE (CR) NEEinl Arctous ruber (Rehder & E. H. Wilson) Nakai S
20 BB (CR 2|DAR|ZE  Asplenium tenerum G. Forst. MDA
21 TEA7IE (CR) J2|TAk2|at Asplenium trichomanes L. Xtma| TR
22 FE7IB (CR) Tm2|TAk2|ZF Asplenium wrightii D. C. Earon ex Hk. =ML
23 EBERIB(CR =t Aster altaicus var. uchiyamae Kitam. CHZL SN0
24 FEA7IB (CR) E=mnl} Astragalus koraiensis Y. N. Lee HME|

25 HIAVIB(CR) 21t Astragalus membranaceus var. alpinus Nakai bS[ES=V]
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26 FE7IE (CR) 2L Berchemia racemosa Siebold & Zucc. PSINES
27 FE7IB (CR) el Bulbophyllum drymoglossum Maxim. ex Okubo ML
28 FE7IB (CR) &gt Bupleurum latissimurm Nakai MAIS
29 ZZE715 (CR) HO{H =1} Burmannia championii Thwaites O 7 |H{ o=
30 HZ71E (CR) HO{H =1} Burmannia cryptopetala Makino EHO{TH=
31 FZ7IE (CR) s Calanthe discolor for. sieboldii (Decne)) Ohwi ZMRHE
32 F57IE (CR) Atz=1t Carex capricornis Meinsh. ex Maxim. EIENES
33 HE7|Z (CR) INESny Carex chordorhiza Ehrhart CHREALE
34 EEVIB(CR il Carlesia sinensis Dunn =z
35 FE7IB (CR) &gt Cicuta virosa L. =0|Lt2)
36 FEA7IB (CR) =22} Codonopsis minima Nakai (HI=]=]
37 FEA7IB (CR) Sl At Corydalis filistipes Nakai S
38 EEIBCR ozt Cotoneaster wilsonii Nakai AHopRLER
39 FE7IE (CR) Ao|at Crataegus komarovii Sarg. ol
40 HEAIIB (CR) Lzt Crenastra unguiculata Finet =oortx
41 F352715 (CR) o2txat Crypsinus veitchii (Bak.) Copel. Z=T2tx
42 HEL7|Z (CR) el Cymbidium kanran Makino sizt
43 BB (CR Hxat Cymbidium lancifolium Hook. ESEN
44 ZZE71E (CR) fm NI Cypripedium guttatum var. koreanum Nakai EEESNEL
45 FEBAIIE(CR) Hxat Cypripedium japonicum Thunb. TEQuE
46 3B (CR) Hxat Cypripedium macranthon Sw. EESNED
47 EEYIECR EED Cystopteris fragilis (L) Bernh. sl=TAR
48 FBIAIB(CR) Hxat Dendrobium moniliforme (L.) Sw. Mo
49 HEL7E (CR) ilinis Diapensia lapponica var. obovata F. Schmidt ot
50 FE7IB (CR) 2= Dracocephalum rupestre Hance =
51 FEA7IB (CR) Hotot Dryopteris amurensis (Milde) Christ or2AR
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52  EEHUIBCR H=Z2a Epilobium hirsutum L. FHsZ
53 HE7IZ (CR) INESly Eriophorum gracile Koch Z2ENIE
54 HE2J7IE (CR) 2t Euchresta japonica Hook. f. ex Regel oHA=
55 HEAVIE 2ot Fragaria nipponica Makino =
56 HENIE i Galeola septentrionalis Rchb. f. OSEHx
57 HE7IE (CR) mESn Gastrodia verrucosa Blume Stapxnt
58 FE57I5 (CR) Set Gentiana jamesii Hems|. H22E
59 HE715 (CR) =t Glochidion chodoense J. S. Lee & H.T. Im REOEELIR
60 HEL7I1E (CR) el Goodyera repens (L) R. Br. o PAVNE=EL
61 HZELQ|7IE (CR) ) Gymnadenia conopsea (L) R. Br AHPER T
62 FEA7IB (CR) mESnl Gymnadenia cucullata (L) Rich. FEHore|Hdx
63 FEA7IB (CR) (Al Habenaria flagellifera (Maxim.) Makino dEH=E
64  BEIB(CR Hxat Habenaria radiata (Thunb.) Spreng. e =
65 HEQ7|Z (CR) e=t=mi; Halenia corniculata (L.) Cornaz =)
66 HE27IE (CR) e Hetaeria sikokiana (Makino & FMaek.) Tuyama o7 |=ot
67 HE7|5 (CR) S M5t Impatiens kojeensis Y. N. Lee HH22M
68  TELVIE(CR) RE Iris dichotoma Pall. CHAERY
69 FEA7IB (CR) Szt Iris koreana Nakai Lapgm
70 ZZ715 (CR) 2&0} Iris setosa Pall. ex Link 2Rz
71 ZZ715 (CR) =851} Isoetes coreana Y. H. Chung & H. G. Choi FI=T=ES
72 HEAVIB =551t Isoetes japonica A. Br. 2ex
73 HEA7IE ol ot Kirengeshoma koreana Nakai Liz=s0t
74 EER7IECR) L=z Lasianthus japonicus Mig. [SESNES
75 HE7|5 (CR) =5tat Leontopodium hallaisanense Hand.-Mazz. stapacie]
76 HERQ7|5 (CR) St Leontopodium leiolepis Nakai AtSCHE
77 EBERIIB(CR SlEinl Lilium dauricum Ker Gawler. WlstsLiz|
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78 FE7IE (CR) Akt Limosella aquatica L. Sn=E

79 HEL7|Z (CR) H| DAt |t Lindsaea japonica (Bak.) Diels HIARZ]
80  EERIB(CR Hxat Liparis auriculata Blumeex Miq. SlajRA
81 FEA7IE (CR) N Liparis nervosa (Thunb.) Lindl. Sitx

82 HZE217|ZE (CR) TekxEnt Loxogramme saziran Tagawa ex Price =AU
83 FE7IE (CR) sy Lycopodium complanatum L. HlsAdL
84  BEIIB(CR A5 Lycopodium sieboldii Mig. EVSES

85  EEIE(CR = Magnolia kobus DC. =25

86 HE7|S (CR) A2 At Mankyua chejuense B.Y. Sun, M. H. Kim & C. H. Kim pS[ESPNEIFSS
87 FE7IB (CR) B} Metanarthecium luteoviride Maxim. 2|0t
88 FEA7IB (CR) =&t Michelia compressa (Maxim.) Sarg. =2

89  EERVIB(CR Hxat Microstylis monophyllos (L) Lindl. O|AttARE
90 FZ7IB (CR) ol at Mitella nuda L. Lzt ol
91 HE2Q7|Z (CR) Ly Neofinetia falcata (Thunb.) Hu =t

92 HE27I5 (CR) ey Nymphaea tetragona var. minima (Nakai) W. T. Lee EIINES]
93 F352715 (CR) el Oberonia japonica (Maxim.) Makino xtzolzt
94 HE7|5 (CR) M7=t Oreocnide fruticosa (Gaudich.) Hand.-Mazz. HE| 2 A|(H|ULIR)
95 FEA7IE (CR) e Oreorchis coreana Finet SOIZIXptE
9% ZZE71E (CR) ===l Orobanche filicicola Nakai HHOI{ AL
97 FZ7IB (CR) Aokt Paeonia japonica (Makino) Miyabe & Takeda AbEfOF

98 F57IE (CR) SAtTt Pedicularis hallaisanensis Hurus. RIS
99 HE7IE (CR) SAkt Pedicularis ishidoyana Koidz. & Ohwi o7 |&0(=
100 EEHIIE(CR) Akt Pedicularis verticillata L. JE40|2
101 HEQ|7|E (CR) otc|=at Persicaria chinensis (L.) Nakai s=Zoal
102 EEA7IE (CR 2ozt Physocarpus insularis (Nakai) Nakai P EN=]
103 EEVIB(CR) AR 0t Pinus pumila (Pall.) Regel RN
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104  EEVIB(CR HAR2| 2t Plagiogyria japonica Nakai MR
105  EEIE CR) Xt Polygala tenuifolia Willd. 2IX|
106 EEVIB(CR n2txat Polypodium fauriei Christ LIAtO| S AL
107 EEVIB(CR &o|at Prunus yedoensis Matsum. I =]
108 EE7IZ(CR) ESESnl} Pseudostellaria japonica Pax 2z
109 EE7IE (CR Akt Pterygopleurum neurophyllum (Maxim.) Kitag. MeHee
10  EE7IB(CR Z{LtR ot Rhamnus taquetii (H.Lév.) H. Lév. el [=]
111 EEIECR =gl Rhododendron aureum Georgi 2O R
112 BB CR 2L 0t Rhus ambigua H.Lév. gzeus
113 HEIBE CR S Saccolabium japonicus Makino Efppt
14 IS (CR mESnl Saccolabium matsuran Makino =N
115 BEVIE(CR) LRt Salix blinii H. Lév. HIZFEAE
116 HEIB (CR) SeNil Salomonia oblongifolia DC. otz otz
117 =EEY7IE(CR S0H| 2zt Sarcandra glabra (Thunb.) Nakai ESSES
118 HEIIE (CR) el Sarcanthus scolopendrifolius Makino x|zt
19  ZEEIIB(CR N Sarcochilus japonicus (Rchb.f) Mig. H| X2t
120 EEVIB(CR) Akt Scrophularia takesimensis Nakai AEIA
121 EEVIB(CR =8 =nl; Sedum tosaense Makino =AH|Z
122 EEVIB(CR) Exiaat Selaginella sibirica (Milde) Hieron. AlAE]
123 EEVIB(CR ESESly Silene koreana Kom. habatolpdambyl
124  EEIB(CR HELE 0 Stellera chamaejasme L. ojesp|=
125  EERIBCR SEI Swertia wilfordii Kerner ElLyrve
126  ZEEA7IE (CR 744f0|at Taxillus yadoriki (Siebold ex Maxim.) Danser ZHRARA0|
127 BRI CR =0t Taxus caespitosa Nakai Mopezm
128 EHEIIB(CR) O|Lf2|okRHE| T Thalictrum petaloideum L. mo|rtz|
129 EEIB(CR) HMEATARRIZE  Thelypteris interrupta (Willd) K. Iwats. e =N
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130  EEVIB(CR) ==t Tillaea aquatica L. RsLI=
131 BERIIB(CR a5t} Tofieldia nuda Maxim. pgns
132 EE7IE (CR (el Trachomitum lancifolium (Russanov) Pobed. W=
133 E3BUIB(CR SN Tribulus terrestris L. =7
134 EBVIZ(CR) ==l Utricularia ochroleuca R. Hartem. 2Edt
135 EHEUIB(CR ==l Utricularia pilosa Makino EE8t
136 EEIIB(CR St Utricularia yakusimensis Masam. Xpz=e ) 7H
137 EERIIE(CR) N=rlinl Vaccinium vitis-idaea L. U=z
138 ZEEY7IS (CR Siptmt Veronica kiusiana var. diamantiaca (Nakai) T. Yamaz. Sajme| =
139 HZELR|7|IE (CR) e Vexillabium yakushimensis (Yamam.) F. Maek. HHLf
140  HERVIB (CR) M=ot Viola biflora L. AT H| 2
141 EEYIIE(CR X|H 2t Viola ibukiana Makino SIAMHZ
142 EELPIS(CR) H|H =1t Viola mirabilis L. HE M=
143 HEUIB (CR bs|[=[E=n iz Viola raddeana Regel MEe|=
144 HELIIE (CR) QUHORH|ZE  Vittaria flexuosa Fée QU0 fH]
145 BEITIE(CR) EELR 0t Wikstroemia ganpi (Siebold & Zucc)Maxim. HEEELR
146  EEJIEB (CR) LEED} Woodsia glabella R. Br. ex Richards EAvi=mINE]
147 HEVIB (CR) MZIOFRHH|ZF  Woodwardia japonica (Lf) Sm. MZI0FxH|
148 HEVIB (CR) Ll Zygadenus sibiricus (L) A. Gray LIE0{=Z
149 2715 (EN) Ol Abelia mosanensis T. H. Chung ex Nakai = PATN =]
150 1715 EN) QlsTt Abelia tyaihyoni Nakai e b=
151 2715 (EN) O|LI2|OFRHE]ZF  Aconitum umbrosum (Korsh.) Kom. MNEZR
152 27I1E (EN) =UAR|} Adiantum capillus-junonis Rupr. OLTXtDALZ|
153 U7IE (EN) 21t Albizia kalkora (Roxb.) Prain AR
154 7IE EN) BH S} Aletris glabra Bureau & Franch. o=
155 2715 (EN) =5t} Anaphalis sinica var. morii (Nakai) Ohwi TELA
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156 21715 (EN) PliESnly Androsace cortusaefolia Nakai 200
157 2171& (EN) O|Lt2|0FRiE|2F  Anemone narcissiflora L. Hi=t2
158 2715 (EN) O|LtZ|ofxHE|2F  Anemone umbrosa C. A. Mey. =HEE
159 2715 (EN) Falpanly Arisaema takesimense Nakai M
160 715 (EN) PSjuliniy Aruncus aethusifolius (H. Lév.) Nakai ofefi&nt
161 715 EN) ol ot Astilboides tabularis (Hemsl.) Engl. =
162 271= (EN) ey Bulbophyllum inconspicuum Maxim. Shtx
163 71E EN) Hxat Calanthe reflexa Maxim. (GIEI=INES
164 2715 (EN) NI Celatopteris thalictroides (L) Brongn. 2142
165 2171& (EN) HofEat Chenopodium aristatum L. HI=H0E
166 217|1= (EN) ELin] Chionographis japonica (Willd.) Maxim. A=
167 217|1= (EN) =5t} Cirsium nipponicum (Maxim.) Makino =947
168 QA7|Z EN) ==l Cirsium rhinoceros (H. Lév. & Vaniot) Nakai HE=AEH
169 7B EN) = gsnly Colysis wrightii (Hk.) Ching AR
170 271& EN) Z{LH0| 7|2t Crepidomanes amabile (Nakai) K. Iwats. HE0(0|77]
171 21715 (EN) 2 Matat Crinum asiaticum var. japonicum Baker 2zt
172 715 EN) e Cymbidium macrorrhizum Lindl. theet
173 715 (EN) giot2 )t Cynanchum amplexicaule (Siebold & Zucc) Hemsl. o] ta] =
174 715 (EN) iy =il Cynanchum japonicum Morr. & Decne. S=0Ien|2
175 A7IE EN) X% |2 Egarz?lossum zeylanicum (Vahl ex Hornem.) Thunb. ex AMzoje|
176 715 EN) =W Daphne kiusiana Mig. Bl AfS}
177 21715 (EN) f s =]} Daphne pseudomezereum var. koreana (Nakai) Hamaya OSSR
178 21715 (EN) =gt} Dendranthema coreanum (H. Lév. & Vaniot) Vorosch. Shfa=x
179 71= (EN) =5t} Dendranthema makinoi (Matsum.) Y. N. Lee P | ==tal/slzt=

180 271% (EN) E==inly Dendranthema zawadskii var. lucidum (Nakai) J. H. Park 2223}
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181 2715 (EN) &Hol7{n} Deutzia paniculata Nakai ] =T ]
182 715 (EN) Ty (2t Diarthron linifolium Turcz. (oJhalE=3
183 271= (EN) ==t Dracocephalum argunense Fisch. ex Link 2MHz|
184 271% (EN) Pt 0] =il Drosera peltata var. nipponica (Masam.) Ohwi L0 |7
185 715 (EN) Hofot Dryopteris cycadina (Franch. & Sav.)) C. Chr EX|HTDARR]
186 2715 (EN) Hokat Dryopteris formosana (Christ) C. Chr. WREH | DA
187 2715 (EN) =ZE1t Dysophylla yatabeana Makino MEE2na|=
188 715 (EN) =t Echinosophora koreensis (Nakai) Nakai A
189 171% (EN) STt Elaeocarpus sylvestris var. ellipticus (Thunb.) H. Hara ot
190 2715 (EN) == =i Eleutherococcus gracilistylus (W. W. Sm.) S.Y. Hu Aozt
191 271 (EN) HhisZa} Epilobium angustifolium L. FeHisZ
192 2715 (EN) el Epipactis papillosa Franch. & Sav. HHOAx
193 715 EN) SH2LIR0  Forsythia saxatilis (Nakai) Nakai ALtz
194 715 EN) 21 Gueldenstaedtia verna (Georgi) Boriss. o7 X2
195 7B EN) mEsn Gymnadenia camtschatica (Cham.) Miyabe & Kudo ES=JlREN)
196 715 (EN) e Herminium lanceum var. longicrure (C. Wright) Hara M
197 217|1& (EN) e Herminium monorchis (L.) R. Br LI M=t
198 271= (EN) =5kt Hololeion maximowiczii Kitam. N2
199 2715 EN) Clk=in] Hosta yingeri S. B. Jones SAEHIH|E
200 o7 1= (EN) me| TR E} H;/rkgie;easplenium hondoense (Murakami & Hatanaka) Xleaio| oz
201 715 EN) L0t Iris ruthenica Ker Gawl. A210
202 917|1& (EN) 2mq; Iris uniflora var. caricina Kitag. HEOIRE
203 715 (EN) O|Lt2[0FRHE|E  Isopyrum manshuricum (Kom.) Kom. o] =S =t
204 o7I= (EN) oRILtS T} J&ng:zonia dubia (Maxim.) Benth. & Hook. f. ex Baker &S. 0|=

205 715 EN) LU Ll Juniperus chinensis var. sargentii Henry =l




2016

=7 MH AT

SRt He% 22 184
HE T o g =3
206 2715 (EN) ==l Lathraea japonica Mig. plES=]
207 2171& (EN) Ay Lecanorchis japonica Blume 252t
208 2|7|1& (EN) =3t} Leucanthemella linearis (Matsum.) Tzvelev 7|2 A=
209 7= EN) Absim gg:sstt;cnir: tachiroei (Franch. & Sav.) M. Hiroe & Halat
210 2715 (EN) 7{40]at Loranthus tanakae Franch. & Sav. 2| HA440]
211 271% (EN) InEiEsnl Loxogramme salicifolia (Makino) Makino HELH
212 2715 (EN) Adz=mt Lychnis wilfordi (Regel) Maxim. HH|S X2
213 271& (EN) ES s Lycopodium cryptomerinum Maxim. 2ACtEF 12|
214 21715 (EN) ES s Lycopodium selago L. ECEF| 12|
215 2|7|1& (EN) LMk} Lycoris chejuensis K. H. Tae & S. C. Ko INIEESPNEEl
216 715 (EN) SM5tmt Lycoris chinensis var. sinuolata K. H. Tae & S. C. Ko Tl 2PAALSH
217 2715 (EN) Mgt Lycoris sanguinea var. koreana (Nakai) T. Koyama HHOSZL
218 715 EN) 2=Mstat Lycoris uydoensis M. Y. Kim IV N
219 715 EN) Azt Lysimachia fortunei Maxim. | kx4
220 A7IE (EN) PlESn Lysimachia leucantha Miq. VNS
221 2171& (EN) gk=72|at Marsdenia tomentosa Morren & Decne. LIE2x2
222 715 EN) O|LI2I0FRHE|Z}  Megaleranthis saniculifolia Ohwi ZHoE
223 715 (EN) XELIZT Menyanthes trifoliata L. rELIZ
224 2715 (EN) iz esnls Neocheiropteris ensata (Thunb.) Ching gl
225 27I1E (EN) ZELIED} Nymphoides coreana (H. Lév.) Hara Foj2|gE
226 7B EN) DAL2| At Ophioglossum vulgatum L. LI DA AL
227 7B EN) FELRL Oplopanax elatus (Nakai) Nakai CES=TN=]
228 217|1Z& (EN) STYLIRT  Osmanthus insularis Koidz. Ei=EN|
229 271& (EN) pNelinis Paeonia lactiflora var. trichocarpa (Bunge) Stern PapSel;
230 715 EN) ZOHLERt Paliurus ramosissimus (Lour.) Poir. b/ ESl=]
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231 21715 (EN) SiAfL Pedicularis mandshurica Maxim. OIEA012
232 271& (EN) otc|Zat Persicaria amphibia (L) S. F. Gray =0
233 2|7|1& (EN) ATt Peucedanum hakuunense Nakai HRIIELE
234 715 (EN) ot Platanthera japonica (Thunb.) Lindl. 27 A=
235 217|1& (EN) ey Platanthera minor (Miq.) Rchbf. SlEIFSNEIRS
236 715 EN) [ Polygonatum robustum (Korsch.) Nakai A==
237 QA7|Z EN) CliETinl Polygonatum stenophyllum Maxim. s5s=2
238 21715 (EN) RiESnly Primula modesta var. fauriae (Franch.) Takeda ISP
239 7IE EN) Zo|at Prunus choreiana Nakai ex Handb. SEAMELISR
240 715 EN) SEnl} Pseudostellaria sylvatica (Maxim.) Pax ex Pax & Hoffm. =gz
241 715 (EN) &=t Psilotum nudum (L.) P. Beauv. &l
242 715 EN) A2t Pteris dispar Kunze HHEE AL
243 Q7IE (EN) 2&tu} Pterygocalyx volubilis Maxim. SeUY=8e
244 27|& (EN) o|Lt2|ofxHE|ZF  Pulsatilla tongkangensis Y. N. Lee &T. C. Lee S40E
245 715 EN) FLRat Quercus gilva Blume THZIAILFR
246 71E EN) =gl Rhododendron tschonoskii Maxim. SIRmLIR
247 71E EN) ol n} Ribes burejense F. Schmidt HIS TR |EILIR
248 715 EN) Fo|at Rosa koreana Kom. sloit=
249 2715 EN) ALl Saururus chinensis CELES
250 U715 EN) =3t Saussurea polylepis Nakai Ay Cl=F
251 2715 (EN) ol ut Saxifraga octopetala Nakai A
252 2715 EN) felulpN W i=mnl} Schisandra repanda (Siebold & Zucc.) Radlk. S0kt
253 715 (EN) el Silene capitata Kom. By
254 715 EN) A=} Silene fasciculata Naka StepEAy
255 Q7|1Z EN) Mz Silene jenisseensis Willd. ZteCtelE=tR

256 171% (EN) =5t Sinosenecio koreanus (Kom.) B. Nord. =3Yo|
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257 2A7|Z EN) i} Taraxacum hallaisanense Nakai Elr|
258 715 (EN) el Tephroseris phaeantha (Nakai) C. Jeffrey & Y. L. Chen HIELIE
259 2|71& (EN) O|Lt2|oFRE |2t Thalictrum coreanum H. Lév. HAUFo|CtZ
260 7B EN) O|Lf2|okRHE| Tt Thalictrum simplex var. brevipes Hara Zliolrtz|
261 2|7|& (EN) AMEADTARR[ZE  Thelypteris omeiensis (Bak.) Ching LiEXIme| Ak
262 715 EN) 21 Thermopsis lupinoides (L.) Link THEZH |2
263 U715 (EN) il Thladiantha dubia Bunge 24}
264 271E (EN) Lo Tipularia japonica Matsum. HIH|FH=
265 2|7|% (EN) Clik=iin] Tofieldia coccinea var. kondoi (Miyabe & Kudoé) Hara SleEdm
266 A7IE EN) Zhat Trapella sinensis var. antenifera (H. Lév.) H. Hara ENela[ =,
267 715 EN) PiES Trientalis europaea var. arctica (Fisch.) Ledeb. 7|z
268 2715 (EN) =t Trifolium lupinaster for. alpinus (Nakai) M. K. Pak PN [E= N =
269 7B EN) PPN Trigonotis radicans (Turcz) Steven M= znt2|
270 27| (EN) HMH 2=t Viola websteri Hemsl. YMHIZ
271 ZF|oFE (WU) O|Lt2[OFRHE|ZE  Aconitum austro-koreense Koidz. MEETZ
272 s (W) Z227} Adenophora taquetii H. Lév. AR
273 F|okE (VU) S1Al2|ot Adiantum monochlamys D. C. Eaton MSE AR
274 ForE (WU) S2A2 |t Adiantum pedatum L. SETARZ]
275 Z[okE (W) ==l Aeginetia indica L. Of2
276 Z|okE (V) P E=1=hi] Ardisia crenata Sims S e
277 F|okE (W) it} Artemisia viridissima (Kom.) Pamp. Qi
278 FlokE (W) T2|TA2|3F Asplenium oligophlebium Baker IHRETALR]
279 Z[oFE (VU) =5t} Aster fastigiatus Fisch. SALIE
280 F|okE (W) =i} Astragalus dahuricus (Pall) DC. N2
281 FUE (W) LEEq} Athyrium reflexipinnum Hayata AR AR
282 F|ors (W) CEN Athyrium sheareri (Bak.) Ching V== AN
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283 FoUE (W) REET} Athyrium spinulosum (Maxim.) Milde o7 AR
284 FoEx (W) S2Z20} Belamcanda chinensis (L) DC. HEA
285 F|oEE (W) ZofLp Rt Berchemia berchemiaefolia (Makino) Koidz. YL
286 Z|OEE (W) 2oLt ot Berchemia racemosa var.magna Makino gH=
287 ks (VU) Lzt Bletilla striata (Thunb,) Rchbf. Azt
288 ForE (W) ES Brasenia schreberi Gmelin E|
289 F|oEE (W) Arsim} Bupleurum euphorbioides Nakai St
200 F|orE (WU) PN=nniy Bupleurum falcatum L. A=
291 FoEx (W) ) Calanthe discolor Lindl. Mtz
292 FoE (W) ESSpunl) Campanula glomerata var. dahurica Fisch. ex Ker Gawl. A2 0|
203 Fok= (VU) =l Canavalia lineata (Thunb.) DC. CiER
294 F|oFE (VU) SiAtmt Centranthera cochinchinensis var. lutea (Hara) Hara SFE

Cephalanthera erecta var. subaphylla (Miyabe & Kudo)

295 FfE (V) mESNL Ohwi aoRRHE
296 FE (W) ARt Cheilanthes fordii Bak. Vs AP
297 s (W) S| Cheilanthes kuhnii Milde AERAIALE]
208 FokE (VU) O|Lt2[0FRE|2E  Cimicifuga heracleifolia var. bifida Nakai MU&0t
299 Fokx (W) BHSEt Clintonia udensis Trautv. & C. A. Mey. LIE2%tst
300 s (W) E~==nl} Codonopsis pilosula (Franch.) Nannf. That

301 FoFs (W) i Cremastra variabilis (Blume) Nakai OHAZX
302 Z[OEE (VU) EIESy T’ Cynanchum inamoenum (Maxim.) Loes. leHolZ
303 FAE (W) o|LtZ|ofxHE|ZF  Delphinium maackianum Regel EhEThnks
304 s (W) QCED Deparia okuboana (Makino) M. Kato 2|7 oA
305 Fok= (VU) =D} Diplazium okudairae Makino pL =N
306 F|oFE (W) ArE 77|22} Dipsacus japonicus Miq. MEVIE

307 F|oFE (W) Siafat Dopatrium junceum (Roxb.) Ham. ex Benth. soIE
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308 Z[orE (VU) nno|z=zat Drosera rotundifolia L. o134
309 Z[oEE (VU) Hofa} Dryopteris laeta (Komarov) C. Chr. HIRIS DAL
310 Z|OkE (VU) Hofo} Dryopteris tokyoensis (Matsum. ex Makino) C. Chr Lelo|lzAe
311 ForE (W) =1} Dysophylla stellata (Lour.) Benth. =N2E
312 F|okE (W) FELURT} Eleutherococcus senticosus (Rupr. & Maxim.) Maxim. 7tA |22
313 Fokx (V) BED} Elsholtzia angustifolia (Loes) Kitag. =Y R
314 Z|okE (V) Alzo|zt Empetrum nigrum var. japonicum K. Koch Al=0
315 Z[oFE (VU) DR Epimedium koreanum Nakai [SPEREES
316 Z[OkE (V) =l Euphorbia fauriei H. Lév. & Vaniotex H. Lév. SFHicH=
317 ESeI= V) Siatnt Euphrasia coreana W. Becker AEESUE
318 Z[OEE (VU) 1} Euryale ferox Salisb. AN
319 FoEE (WU) SRt Forsythia ovata Nakai ora|st
320 Z|OEE (WU) zei==yN [Win/ Galium boreale L. 1Yz
321 FoEEs (W) fmpn Gastrodia elata Blume ot
322 Z[oEE (VU) AMZET} Gypsophila pacifica Kom. Jt=tiuE
323 FHoE (W) ES==eni] Hanabusaya asiatica (Nakai) Nakai EES=E
324 Z|oEE (VU) O|LtZ|oMRHE| 2t Hepatica maxima Nakai M2
325 F|okE (W) of21} Hibiscus hamabo Siebold & Zucc. ad
326 F|ors (W) EL=0 Hylotelephium ussuriense (Kom.) H. Ohba STUHIHIS
327 E(I=(VY) ZIEL 2} llex cornuta Lindl. & Paxton SR
328 Z|okE (W) el 2t Illicium anisatum L. el
329 FoUE (W) il Inula salicina var. asiatica Kitam. Hsasx
330 F|oFE (VU) 2z} Iris minutoaurea Makino =P
337 ESeI=\V§) Co=nly Iris odaesanensis Y. N. Lee LHFHRE
332 Z|OEE (VU) SRRt Koelreuteria paniculata Laxmann HUFLE
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333 Z[oFE (VU) OHRH 2o Leontice microrrhyncha S. Moore SIAEE
334 Z[ekE (W) il Leontopodium japonicum Mig. el S
335 Fok= (WU) Lot} Leontopodium leontopodioides (Willd.) Beauverd Sk
336 FeEs (W) =3kt Ligularia taquetii (H. Lév. & Vaniot) Nakai M7
337 F|okE (W) St Lilium callosum Siebold & Zucc. gLz
338 F|okE (VU) ELSin]t Lilium cernuum Kom. aL2|
339 Fokx (VU) ElLinl Lilium hansonii Leichtlin ex Baker Mat |
340 F|okz (W) Ol Lonicera caerulea var. edulis Turcz. ex Herder L0
341 Z[OkE (W) o Lysimachia pentapetala Bunge SV
342 Fors (VU) =i} Millettia japonica (Siebold & Zucc) A. Gray URS
343 FeEs (W) Siatat Mimulus tenellus Bunge o7 212 |0 xHH|
344 Fokx (WU) Ea=t-Tinl3 Monotropastrum humile (D. Don) Hara LIESMT
345 kS (W) =7} Mosla japonica (Benth.) Maxim. AMETN
346 F|okx (V) P = Myrica rubra (Lour,) Siebold & Zucc. e
347 ZForE (W) ==y Nepeta cataria L. JHetst
348 ForE (W) s Orchis cyclochila (Franch. & Sav.) Maxim. Lt A|H| 2t
349 Z[ekE (W) ==l Orobanche coerulescens Stephan e
350 Z|QEE (WU) =L=0} Orostachys iwarenge (Makino) Hara CiatHtelE
351 s (W) eSielin | Paeonia japonica (Makino) Miyabe & Takeda HHXfOF
352 FoHE (W) =3} Parasenecio pseudotaimingasa (Nakai) B. U. Oh of2[EE
353 ek (W) A2lZat Phytolacca insularis Nakai Mxf2|Z
354 F[okE (W) ALt2 0} Picea jezoensis (Siebold & Zucc,) Carriére JI2H|LR
355 FoUE (W) e Pogonia japonica Rchb . FUSA
356 Z[okE (W) sl Pogonia minor (Makino) Makino LSt

357 Z|okE (WU) SO|Z= T} Polliaja ponica Thunb. L=tz
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358 ks (W) Inklzsnl Polypodium vulgare L. 0| DAL
359 Z[ekE (W) il Prenanthes ochroleuca (Maxim.) Hemsl. i
360 Fors (W) £z Pseudoraphis ukishiba Ohwi =7t
361 Z|okE (W) AT Pteris nipponica W. C. Shieh dEFSue
362 F|oEE (W) InElesniy Pyrrosia hastata (Thunb. ex Houtt)) Ching MIZAIR]
363 Z[OEE (VU) O|LI2IORHE]ZF  Ranunculus kazusensis Makino oistorE
364 F[okE (W) =i Rhododendron micranthum Turcz. 2|y
365 Z[oFE (VU) Aot Rubus hongnoensis Nakai N
366 Z[oFE (VU) Ao|a Rubus sorbifolius Maxim. HRIZE7|
367 FOEE (WU) =30} Scorzonera albicaulis Bunge ESIA
368 2otz (W) 25in if;)srczl’o].neexriiaptisctr:i‘aca subsp. glabra (Rupr) Lipsch. & o4 Az
369 ElI=(VY) =5}t Senecio argunensis Turcz. L820|
370 FotE (W) e Senecio nemorensis L. S|
371 FUE (W) Cliksinl Smilacina bicolor Nakai PR
372 Z|oEE (VU) SAET} Sparganium erectum L. SHE
373 orE (WU) f==mi Swertia diluta var. tosaensis (Makino) H. Hara IEE
374 FokE (W) 2R3 Symplocos prunifolia Siebold & Zucc. EENEE
375 FoFE (W) =5kt Syneilesis aconitifolia (Bunge) Maxim. o7 [RtLtE
376 F|oEE (W) ES=nl] Taxus cuspidata Siebold & Zucc. =
377 F|okx (W) 20} Taxus cuspidata var. latifolia Nakai SlEHR
378 ks (W) pS[ERPNEIN Thelypteris quelpaertensis (Christ) Ching SFXEHDAR|
379 Z[oFE (VU) E [li=in]3 Thuja koraiensis Nakai =5
380 FoFE (W) =1t Thymus quinquecostatus Celak. SRl
381 Foks (W) Z=1} Thymus quinquecostatus var. japonica Hara e
382 FokE (W) Clisini Trillium tschonoskii Maxim. 2UEE
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383 F|okE (W) 257} Tripterospermum japonicum (Siebold & Zucc.) Maxim. 2289
384 FoFE (WU) gtz=7tz2|at Tylophora floribunda Miq. ofjEtzota|
385 Fok= (WU) Edit Utricularia bifida L. TR
386 s (W) ==l Utricularia vulgaris var. japonica (Makino) Tamura sgt
387 FeEs (W) NECini Vaccinium uliginosum L. SELZ
388 Z|OkE (V) =25tut Wedelia prostrata Hemsl. ME==
389 Z|OkE (V) i I Sl Wikstroemia trichotoma (Thunb.) Makino AL
390 OFUAIZE (LO) ALET} Abies koreana Wilson AR
39 OFAIE (L) O|Lt2(0 i@t ﬁ;:ggitaum japonicum subsp. napiforme (H. Lév. & Vaniot) stat=m
392 AAE (LC) Mot Acorus calamus L. Al
393 FHAIE (LO) Eli=lnly Allium senescens L. FolEx
394 QHIUAMZE (LC) O|Lt2|oFRHH|ZF  Anemone koraiensis Nakai S0M|HfRrE
395 OFUAIZE (LO) P =iy Arisaema heterophyllum Blume SR0IFEY
396 OFUAIZE (LO) Feres=nt Aristolochia contorta Bunge Ftedd
397 OFIAIE (LO) rElEgZ0} Aristolochia manshuriensis Kom. 53]
398 OFUAIE (LC) Feted=nt Asarum maculatum Nakai INEE2|E
399 Ol AIE (LC) 2| TR Tt Asplenium scolopendrium L. RPN
400 QFIIAIE (LC) AR A} Botrychium virginianum (L.) Sw. EPNEIRS
401 QFIAIE (LC) E=sanly Campanula takesimana Nakai MNrEL
402 OFIIAIE (LC) LELI2n} Celtis choseniana Nakai AULR
403 OFIIAIE (LC) SL|LR T} Chionanthus retusus Lindl. & Paxton O|ELIR
404 OFEAIE (LC) =R o) Cinnamomum camphora (L) J. Pres| =L2
405 OHIAIZE (L.0) O|L}2|0kRHE| T} Clematis koreana Kom. MYBsE=
406 SHIAIE (LO) QFH| Coreanomecon hylomeconoides Nakai ofolE

407 QFIAIE (LO) 2220} Corylopsis gotoana var. coreana (Uyeki) T. Yamaz. 5lof2]
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408 FEHAE (LO) o2t at Crypsinus hastatus (Thunb.) Copel. InElE=S
409 A (LO) =t Desmodium caudatum (Thunb.) DC. EIRIE
410 OFEE (LO) O|LtZ|0fxHE|2F  Eranthis byunsanensis B. Y. Sun AR
411 LS (L) O|LI2[OMHE| 2t Eranthis stellata Maxim. (Bl =
412 SFIAIE (LO) o)t Exochorda serratifolia S. Moore PAESEI=
413 FEHAIE (LO) LSt Fagus engleriana Seemen ex Diels (E=THE=
414 HAE (LO) == Gentiana triflora var. japonica (Kusn.) H. Hara WA=
415 OEAE (LO) el Glehnia littoralis F. Schmidt ex Mig. W=
416 S (LO) Hxat Goodyera schlechtendaliana Rchb.f. INE=EL
417 FHAE (LO) LEML| Hedyotis biflora var. parvifolia Hook. & Arn. N
418 AAES (LC) A=t Hydrocharis dubia (Blume) Backer pNElE=
419 SFIAIE (LO) 220} Iris ensata var. spontanea (Makino) Nakai LA
420 SFIAIE (LO) cufini; Lilium distichum Nakai ex Kamibay gLtz
421 FHAE (LO) =LiFat Lindera sericea (Siebold & Zucc) Blume EES =]
422 QUAE (LC) PPN} Lithospermum arvense L. IHRIZ|
423 FEHAE (LO) KIX |2t Lithospermum erythrorhizon Siebold & Zucc. PN
424 S (LO) HStat Lloydia triflora (Ledeb.) Baker L 7HZExH
425 OFHAE (LO) At Lycopodium annotinum L. PIRSES
426 TS (LC) RliEni} Lysimachia coreana Nakai R
427 SFIAIE (LO) a5t Maianthemum dilatatum (Wood) A. Nelson & J. F. Macbr. 2==2012
428 S (LO) Sl Melothriaja ponica Maxim. AEt
429 UAE (LC) ksl Moehringia lateriflora (L) Fenzl JHHE
430 ORI (LO) 2t Monotropa hypopithys L. ALE
431 SFEHAE (LO) 24t Monotropa uniflora L. AT
432 OFHAE (LO) 22t Nupha rjaponicum DC. pjiles
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433 OFRAIZE (LO) X2r=at Ottelia alismoides (L.) Pers. =240|
434 OFAIZE (L 0) 25} Ei;a:rinaecio adenostyloides (Franch. & Sav. ex Maxim.) H. e
435 OFIIAIZE (LC) =5t} Parasenecio auriculatus (DC.) H. Koyama HetFL=E
436 OFIHAIE (LC) =3fu} Parasenecio firmus (Kom.) Y. L. Chen HEM
437 YTAE (LO) Ofer2|2t Patrinia saniculaefolia Hemsl. 20tetz
438 QHIUAIE (LO) ELIET} Penthorum chinense Pursh x|t
439 OFEAIE (LC) =iy Phacelurus latifolius (Steud.) Ohwi DAE
440 QHIIAIE (L0) Alo| o Potentilla discolor Bunge SAXZE
441 QFEIAIE (LC) N=rlinl; Rhododendron brachycarpum D. Don ex G. Don OHHZE
442 AAE (LC) ot Rodgersia podophylla A. Gray EIRH SR
443 FHAIE (LO) ==t Salvia chanryoenica Nakai AR T |
444 QHIUAMZE (LC) poNni; Scopolia japonica Maxim. 0|X|Z0|=
445 OFIAIE (LC) =1} Scutellaria insignis Nakai LEIon
446 IS (LO) Bxiaat Selaginella helvetica (L.) Spring fAIAIZ
447 QFIIAIZE (LC) BHSHI} Streptopus ovalis (Ohwi) F. T. Wang &Y. C. Tang 22047 |Lt2|
448 QAL (LC) S22t Syringa patula var. kamibayshii (Nakai) K. Kim pS[SiEE]
449 QFIHAIE (LO) SL2|LERaE Syringa wolfii C. K. Schneid. 2L
450 OFIAIE (LC) E=enly Tephroseris flammea (Turcz) Holub AksHITHO |
451 YTAE (LO) SR} Thuja orientalis L. EST=]
452 IEAIE (LO) ot Tiarella polyphylla D. Don o=
453 OFIAIE (LC) Elielnly Tricyrtis macropoda Miq. i =L 2]
454 OHLIAIE (LO) X|x|2t Trigonotis icumae (Maxim.) Makino d=Z0f2
455 OFEAIE (LC) ELin] Trillium kamtschaticum Pall. ex Pursh AYx
456 QFIAE (LC) ALt Tsuga sieboldii Carriere 28LR

457 A (LO) =l Utricularia racemosa Wall. OAH7H
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458 OEUAIE (LC) HH|Z ot Viola albida Palib. EfuHR|H |2
459 OfEAIE (LC) bS [=[E=n iy Viola diamantiaca Nakai 222
460  AREZZ (DD) Ol Abelia integrifolia Koidz. HF QIR ZHL IR
461  AIREZZ (DD) Ql=qt Abelia serrata Siebold & Zucc. SYLLIF
462  X=EZEZ (DD) O|Lf2|okRHE| T Aconitum chiisanense Nakai X|2|gpz
463  XIREEZ (DD) O|LI2[ORHE]ZF  Aconitum kusnezoffii Rchb. 0|AtHIZ
464 X=REEZ (OD) =540t Adenophora grandiflora Nakai EatK|2AlCH
465  XIREZZ (DD) ClEWi=kn]t Alangium platanifolium (Siebold & Zucc.) Harms HEHFLIR
466  A=EEZE (DD) Cliin] Aletris foliata (Maxim.) Makino & Nemoto B eSESpfIEE
467  X=EEZE (OD) CLhnl Allium anisopodium Ledeb. NISES
468  XI=REEZ (DD) cufnl, Allium longistylum Baker PA=ES
469  XREEZ (DD) CLhnl Allium maximowiczii Regel At

470  XI2EEZ (DD)

Anemone glabrata (Maxim.) Juz.

471 X=REEZ (0D) ==t Apocynum cannabinum L. LEX
472 X=EEEZ (0D) ARttt Arabis serrata Franch. & Sav. HIQIRICY
473 X=EZEE (OD) =il Arisaema negishii Makino A
474  X2EZEZE (DD) =5t Artemisia sieversiana Ehrh. ex Willd. PNEIES
475  AIREEZ (DD) J2|TAk2|3E Asplenium normale D. Don Iz
476  XIREEZ (DD) T2|TAR2|3F Athyrium deltoidofrons Makino A PNE]
478  X=EEZ (DD) IPN{E =il Berberis amurensis var. quelpaertensis Nakai NOEELR
479  XI2EEZ (D) EH Aot Caldesia parnassifolia (Bassiex L.) Parl. SOQEHA}
480  XIREEZ (OD) Atz=1t Carex idzuroei Franch. & Sav. ey =IINES
481  XI2EZ=Z (DD) yNESnls Carex ischnostachya Steud. HFAE
482  AREEZ (DD) Atz=1t Carex ligulata Nees FINES
483  XI=EEZE (DD) Atz=at Carex paxii Kik. CHALE
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484  XREZEZE (DD) At=1t Carex peiktusani Kom. EEONES
485  X[REZEZ (DD) INESnI; Carex pseudochinensis H. Lév. & Vaniot EUNES
486  AlREZEZ (DD) =3t} Carpesium rosulatum Mig. Oh7 |HtlE
487  A=EZEZ (DD) LELIR Celtis edulis Nakai 2R
488  A2EZ=Z (DD) E0H|Zchzt Chloranthus fortunei (A. Gray) Solms ZEZ
489  A2EZ=Z (DD) S0} | 2ot Chloranthus serratus (Thunb.) Roem. & Schult. 2
490 XIREZ=Z (DD) el Cirsium lineare (Thunb.) Sch.-Bip. HELAHT
491  XI22EZZ (DD) =3} Cirsium toraiense Nakai ex Kitam. SUIEF
490 XREZEZE (DD) O|Lt2|0FRHE|2t  Clematis brevicaudata DC. ESNEEESEEY
493 X=EZEZE (DD) ofste 2|1t Clethra barbinervis Siebold & Zucc. a2 LR
494 XIREEZ (DD) I Esnls Colysis elliptica (Thunb.) Ching 2 TTH|
477 XN=2E=Z (DD) Hoff Diplazium mesosorum (Makino) Koidz. = YAnPNE]
495 INEA=E== (D)D) Hofaf Diplazium wichurae (Mett.) Diels ES=nPNE]
496  XI2EZZE (DD) =5t} Echinops latifolius Tausch et
497  XREZEZ (DD) L wAE=ni3 Elatostema densiflorum Franch. & Sav. SEHES0|
498  X[REZZ (DD) S o Ef:élhgricgjrc]us divaricatus var. chiisanensis (Nakai) C. H. X|2Ato 2l
499  XREZEZ (DD) HisZo} Epilobium palustre L. SH=Z
500 AIEEZEZ (DD) ARkt Erysimum cheiranthoides L. KT |7H0|
501  KEEEZ (DD) ERCl=FEnld Euonymus chibai Makino MI|LHR
502 AIREZEZ (DD) o=t Euphorbia pallasii Turcz. =
503 XIZEEZE (OD) o E:entiana scabra f. stenophylla (H. Hara) W. K. Paik & W.T. PRI
504  XI2E=Z (DD) PlESnl Glaux maritima var. obtusifolia Fernald ZHEato]
505 X=2E=Z (DD) =5t Gnaphalium hypoleucum DC. =&
506 X=2E=ZE (DD) Hofot Gymnocarpium dryopteris (L) Newman E7|TAR|
507  A=22E3 (DD) = [E = Hypericum attenuatum Choisy MoFL=E
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508  XI=EZZ (DD) L=t Hypericum attenuatum var. confertissium (Nakai) T. B. Lee s
509 XZEEZE (DD) e [E = Hypericum oliganthum Franch. & Sav. PN ESIESNI=
510 XI=E=EZ (0D) Ny Iris laevigata Fisch. ex Turcz. bRl
511 X=8&Z (OD) iy Ixeris tamagawaensis (Makino) Kitam. SHaag )
512 X2EZE3S (DD) UKL 2} Juniperus rigida var. conferta (Parl.) Patschke SHHLE 7 I
513 XI2EZEZ (DD) AtZ=1 Kobresia bellardii (All) Degl. ESEINES
514  X=2EZEZ (DD) =1} Lamium takesimense Nakai FaRti B
515  A2EZEZ (DD) =21} Lathyrus palustris subsp. pilosus (Cham.) Hultén ElullEN
516  X[22EZ (DD) =5}t Leontopodium coreanum Nakai 2r17
517 A=EEZ (DD) 21t Lespedeza maximowiczii var. elongata Nakai =M
518 XI=EZEZ (DD) cLf=ni; Lilium tenuifolium Fisch. a2
519  X=2EEZS (DD) AL Limnophila indica (L) Druce gloat
520 XI2SZEZE (DD) cufini; Lloydia serotina (L) Rchb. THZERH
521  XIZ2EZEZ (DD) InilEsnit Loxogramme grammitoides (Bak.) C. Chr. FHUA
522 X=EZZE (DD) A&t Lycopodium cernuum L. EVEPS
523  XI22ZZ (DD) Ao|af Malus asiatica Nakai saL=
524 X[2EEZ (DD) PPN, Mertensia asiatica (Takeda) J. F. Macbr. ZHRIX|
525 XIEEZEZ (DD) o2txat Microsorium superficiale (Blume) Ching Pl
526  A=2EEZ (DD) =Nl Miscanthus sinensis var. chejuensis (Y. N. Lee) Y. N. Lee =t
527  XIREZEZ (DD) Ot Mitrasacme alsinoides var. indica (Wight) Hara EHZ0}XHH|
528  KI2EZEZ (DD) =0t Mosla chinensis Maxim. =S
529  XI2E=Z (DD) =1} Mosla japonica var. thymolifera (Makino) Kitam. SAHIME
530 KAI2EZEZ (DD) XXz Omphalodes krameri Franch. & Sav. PN
531  X=S=Z (0D) PN Ophioglossum thermale Komarov ELIE TR A
532  X[=EZEZ (DD) e Orchis joo-iokiana Makino HExH|2t
533  XI=EZEZ (DD) FELUR Panax ginseng C. A. Mey. OlAt
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534  X=2EZEZ (DD) SAlT} Pedicularis spicata Pall. O|Af&01E
535 X2E=Z (DD) HOAR2 | Plagiogyria euphlebia (Kunze) Mett. HOAR|
536  AREEZS (DD) ELin] Polygonatum grandicaule Y. S. Kim, B. U. Oh & C. G. Jang Mes=|
537 X=2E=ZE (DD) ghSkt Polygonatum infundiflorum Y. S. Kim, B. U. Oh & C. G. Jang ===
538  XIZEZ=Z (DD) otc|Z ot Polygonum polyneuron Franch. & Sav. OlAtDHC|Z
539 X=2EEZ (OD) oiC|Zat Polygonum bellardii Alloni 2=
540  A=2EEZ (OD) O|LI2[0RHE|ZF  Ranunculus ternatus Thunb. piE=rIb
541 X2EEZE (DD) Zlfefat Rhododendron dauricum L. NN=El
542 X[2E2EZ (DD) N =clini; Rhododendron saisiuense Nakai SlEFARIZL L
543  X2EZEZ (DD) NSl Rhynchospora rubra (Lour) Makino = =0
544 X=2E=ZE (DD) oot Rubus longisepalus var. tozawai (Nakai) T. B. Lee pavs|i=dl
545  XZEZZ (DD) PSjulinty Rubus palmatus Thunb. HEE7|
546  XI2EZEZ (DD) oiC|Zat Rumex longifolius DC. JHehgt
547  X=2EEZ (OD) EH AL Sagittaria sagittifolia subsp. leucopetala (Mig.) Hartog HEZ
548  XEEZEZ (DD) APE 77| Zmt Scabiosa tschiliensis f. alpina (Nakai) W.T. Lee TEMZ
549  XI=EZZ (DD) yNES Scirpus sylvaticus var. maximowiczii Regel zec 2|
550 X[2EEZ (DD) Akt Scrophularia koraiensis Nakai ESiA
551 X=2EEZE (DD) =i} Sorghum nitidum var. majus (Hack.) Ohwi ESESN
552  X=2E2Z3 (DD) SMET} Sparganium hyperboreum Lastadius ex Beurl. ZoolsM=
553  XI2EZEZ (DD) Sal=at Sparganium japonicum Rothert 1SHE
554  XI2EZEZ (DD) Ato|of Spiraea betulifolia Pall. STUATHLIT
555  XI2EZEZ (DD) Ato|of Spiraea chartacea Nakai HARELIR
556  XI2EZ=Z (DD) AdZs Stellaria longifolia Muhl. ex Willd. ygz
557  X22EZ (0D) oot Stephanandra incisa var. quadrifissa (Nakai) T. B. Lee W [E=SEi=]
558  KB2EEZ (DD) SliESnl’ Stimpsonia chamaedrioides C. Wright ex A. Gray OAFESI0|

559  A=2EEZ (DD) Clk=in] Streptopus amplexifolius var. papillatus Ohwi ZCHORH|
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560  XI=EZZE (DD) bl Streptopus koreanus (Kom.) Ohwi AZCHO RN
561  X2EEZS (DD) (e} Taeniophyllum glandulosum Blume 702t

562 A=FEE (OD) O[Lf2|0 k|2t

Thalictrum baicalense Turcz.

oz galrtz|

563  AZEZZ (DD) SOt Thelypteris cystopteroides (D. C. Eaton) Ching ZAICl2| AR
564  A=EEZ (OD) Siatat Veronica pusanensis Y. Lee HAmE|E
565  XI=SZEZE (DD) Siatmt Veronica pyrethrina Nakai apotma|E
566  AlRFEE (DD) Qlsmt Viburnum burejaeticum Regel & Herder ARZLR
567  A=REZEZ (DD) bs[EE=niY Viola boissieuana Makino ZENHE |2
568  XI2EZ=Z (DD) XH |22 ot Viola kapsanensis Nakai Fd N el
569  AZEZZ (DD) H|e|Zat Viola thibaudieri Franch. & Sav. O QI A||H |22
570  A=2E2=3 (DD) FSNEImiy Wasabia japonica (Mig.) Matsum. IES ]
571  XZEEEZ (DD) =35} Wedelia chinensis (Osbeck) Merr. A=




KOREAN
BIOINFORMATION

CENTER www.kobic.re.kr 199
S

HS = std =%
1 pIoNni: Scopolia lutescens Y. Lee LEOIXHOIE
2 ZHojLpR b Rhamnus taquetii (H. Lév) H. Lév SLLF
3 A2 |2t Zostera geojeensis H. C. Shin 0|22
4 PN Adiantum coreanum Tagawa IR
5 PNl Mankyua chejuense B-Y. Sun HNiFEDAf e
6 SRS Eriocaulon sphagnicolum Ohwi paE=E=ES
7 pvSESnl Eriocaulon glaberrimum var. platypetalum (Satake) Satake IN[EeEPSEESEN
8 EvSEnl} Eriocaulon latipetalum Y. C. Oh & C. S. Heo S22
9 == Luzula odaesanesis Y. N. Lee &Y. O. Chae in Y. N. Lee QAL
10 =3} Saussurea macrolepis (Nakai) Kitam EAVNISI=ES
11 =50} Ligularia taquetii (H. Lév & Vaniot) Nakai 243

12 =25} Saussurea koidzumiana Kitam Mg
13 =5}t Cirsium setidens (Dunn) Nakai LA
14 =350} Saussurea uchiyamana Nakai as3

15 Exciinly Saussurea diamantica Nakai SEEF

16 =5} Aster altaicus var. uchiyamae Kitam T ETHO|
17 =5t} Saussurea conandrifolia Nakai HHiF

18 =5t} Saussurea myokoensis Kitam HEEF

19 =5}t Cirsium rhinoceros (H. Lév & Vaniot) =YL
20 =25}0} Saussurea rectinervis Nakai ESES|

21 23} Aster koraiensis Nakai EXE

22 Enciinly Saussurea seoulensis Nakai =5

23 =3}t Achillea alpina subsp. rhodoptarmica (Nakai) Kitam FoEE

24 =5kt Saussurea komaroviana Lipsch HIEHEH

25 E=iinly Saussurea calcicola Nakai AEEF

26 =3}t Leontopodium leiolepis Nakai MO
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27 =gt Artemisia japonica var. hallaisanensis (Nakai) Kitam e

28 =50} Leontopodium coreanum Nakai &rt2

29 =il Saussurea eriophylla Kakai SEF

30 =350} Parasenecio pseudotamingasa (Nakai) B. U. Oh o2[HE
31 =5k} Saussurea chabyoungsanica H. T.Im PN

32 Excini Hololeion maximowiczii var. fauriei (H. Lév & Vaniot) EN=

33 i Taraxacum hallaisanense Nakai Eol=
34 =3t} Crepidiastrum koidzumianum (kitam) J. H. pak & Kawano PSEnES
35 =50} Saussurea rorinsanensis Nakai EEF

36 =5}t Dendranthema coreanum (H. Lév & Vaniot) Vorosch oA
37 E=nl Leontopodium hallaisanense Hand-Mazz stetsie
38 E=ainl; Saussurea polylepis Nakai S MER
39 Excinly Dendranthema sinchangense (Uyeki) Kitam METEE
40 =2l Ixeris chinodebilis Kitam S
41 el Ligularia fischeri varspiciformis Nakai strhel =3
42 el Parasenecio koraiensis (Nakai) B. U. Oh FLfefetE
43 =5}t Senecio birobonensis Kitam =SEELY0]
44 =5}t Aster hayatae H. Lev & Vaniot =/HEE70]
45 =5}t Saussurea maximowiczii var. triceps (H. Lév) Kitam SretEF
46 =5}t Dendranthema indicum var. lucidum J. H. Park =575t
47 el Senecio koreanus Kom. =SHE0|
48 E=x=Inls Hieracium coreanum Nakai ZZ012
49 235t} Heteropappus chejuensis Kitam Mz==3t
50 =5t Achillea ptrarmicavar. acuminata (Ledeb) Heimerl 252

51 =5t} Aster pseudoglehni HEEH0|
52 Encinly Aster chusanensis A0
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53 =5t Saussurea grandicapitula W. Kee et H.T. Im EHEHZ
54 Z=0t Scutellaria indica var. alba S. Kim &S. Lee He2 222
55 =2=Z0} Scutellaria indica var. coccinea S. Kim & S. Lee AXESFEE
56 2| TAf2 ot Asplenium sarelii var. anogrammoides (H. Christ) Tagawa HHHE AR
57 LEMO |z} Asperulala siantha Nakai ZFOHxhH|
58 LEMO T} Rubia pubescens Nakai PEUBFML
59 m=Mo |t Galium koreanum (Nakai) Nakai A=
60 1Moz Galium boreale var. koreanum Nakai ERd Ay
61 BE1} Scutellaria insignis Nakai YEERE
62 E=0 Scutellaria asperiflora Nakai e
63 ZE1} Lamium takesimense Nakai A
64 221 Ajuga spectabilis Nakai pNIES
65 ==t Salvia chanroenica Nakai EEURIZT |
66 B2} Mentha arvensis var. barbata (Nakai) W. T. Lee gelst
67 BE1} Elsholtzia minima Nakai &R
68 BE1} Thymus quinquecostatus var. magnus (Nakai) Kitam. ESELEE,
69 ==t Elsholtzia splendens var. fasciflora N. S. LEE, M. S. Chung & C. S. Lee CHESEe
70 m ey Oreorchis coreana Finet SRAURI=
71 iy Liparis koreana Nakai R e
72 [ Enly Habenaria cruciformis Ohwi Y FSINEISES
73 el Calanthe coreana Nakai HMRHE
74 SEnii Goodyera x tamnaensis N. S. LEE, K. S. LEE, S. H. Yeau & C. S. Lee SN
75 =z} Liparis yongnoana N. S. Lee, C.S. Lee &K. S. Lee A=t
76 =z} Liparis pterosepala N. S. Lee, C.S. Lee &K. S. Lee EfI=rSEl
77 =) Euonymus alatus var. uncinatus Nakai HHIYLR

L.

78 St Ulmus x mesocarpa M. Kim &S. Lee =]




2016

=7 MH AT

SAXEE Hog 25 202
HS = sty =%
79 o=t Euphorbia fauriei H. Lév & Vaniot ==
80 o=t Euphobia subulatifolius Hurus 2ng=
81 chi=at Glochidion chodoense C. Lee et Im REPHELIR
82 ==t Hylotelephium viridescens (Nakai) H. Ohba MuolH|=
83 SLE0 Sedum zokuriense Nakai EXIVEES
84 ==t Sedum latiovalifolium Y. N. Lee SELVIETES
85 sUE1 Orostachys saxatilis (Nakai) Nakai [REIE[SIES
86 SL=0t Sedum takesimense Nakai SHEES
87 ==l Rhodiola angusta Nakai S2USE
88 c=i o Elue:therococcus divaricatus var. chiisanensis (Nakai) C. H. Kim & B.-Y. x|2lAteziT|LIS
89 ElE = Zabelia tyaihyonii (T. H. Chung ex Nakai) sl PA N =1
90 OtC|Z 0t Polygonum globispicum (Nakai) C.-W. Park S|
91 ofclEat Fallopia koreana B. U. Oh & J. G. Kim M
92 a[iaE=snl’ Aconogonon mollifolium H. Hara Sre iAot
03 a[iaE=snl’ Aconogonon microcarpum (Kitag) H. Hara iAot
94 ofc|Z ot Rheum coreanum Nakai =
95 =l Trapa bicornis L. f 2xnE
96 oot Gardneria insularis Nakai FEESNN
97 a[i==Elnl Valeria nadageletiana Nakai ex F. Maek HEUFREE
98 Ofer2 |t Patrina saniculaefolia Hemsley =S
99 OHRHLF2t Berberis koreana Palib OHRLFR
100 OHRHL P2t Berberis amurensis var. quelpaertensis Nakai AMIEELR
101 Hotot Woodsia psudoilvensis Tagawa H7t2nAR|
102 HOfa Woodsia saitosana Tagawa zmoc=
103 Hofat Dryopteris austriaca var. subopposita H. Ito = FANIIN]
104 Hofat Athyrium nakaii Tagawa L2ADAR
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105 Hotat Athyrium acutipinnulum Kodama ex Nakai PSIONE]
106 HOp1t Axyris koreana Nakai L= EHE
107 == Hypericum jeongjocksanense S. J. Park & K. J. Kim HEMTRLZ
108 SefL=Ea Hypericum chejuense S. J. Park &K. J. Kim pS[ESnESHESS
109 S22 M} Impatiens violascens B. OU. Oh &Y. Y. Kim nofEEM
110 Epacatt) Isoetes coreana Chung et Choi ESEEES
111 =250t Isoetes jejuensis H. K. Choi, C. Kim &J. Jung o[RS
112 e Isoetes hallasanensis H. K. Choi, C. Kim & J. Jung Sl ==ES
13 ST|LR Forsythia koreana (Rehder) Nakai JHLt2]
114 =52t Forsythia ovata Nakai ok2| 3}
115 =52|LR ot Fraxinus chiisanensis Nakai ===
116 =Lt Abeliophyllum distichum Nakai oAb
117 =Lt Forsythia saxatilis Nakai AZHLEE
118 =5e|LR ot Syringa patula var. venosa (Nakai) M. Y. Kim AL
119 SRt Ligustrum foliosum Nakai MEEL
120 ST2|LRat Forsythia velutina Nakai A0talst
121 S|Lt2 o} Syringa fauriei H. Lév HENSILIF
122 S5 LSt Ligustrum acutissimum Koehne A= F|E) 2
123 o|Lt2)at Pimpinella brachycarpa var. uchiyamana (Y. Yabe) Nakai k=
124 ofLte|at Peucedanum coreanum Nakai S IELE
125 oLyt Bupleurum latissimum Nakai FSINE=S
126 ojLte|at Pimpinella hallaisanensis (W.T. Lee & G. J. Jang) G. J. Jang stapEiLe
127 OfLfe|ot Dystaenia takesimana (Nakai) At
128 O[Lt2|oFxHH|zt Aconitum pteropus Nakai Rl
129 0|Lt2|OFR{H | ot Clliantherum insigne Nakai OS2
130 O|Lf2|obxHH |t Megaleranthis saniculifolia Ohwi oHoZE
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131 O|Lt2|oFxHH| 2} Eranthis byunsanensis B. Y. Sun A Z
132 O|Lt2|oFxHy|at Pulsatilla nivals Nakai Lreniz
133 O|Lt2|OFRHH |2t Hepatica insularis Nakai M7 =27
134 O|Lt2|OFxiH |zt Hepatica maxima Nakai M2
135 O|Lt2|OFRHE |2t Aconitum austrokoreense Koidz MEETZE
136 O|Lt2|oFxiE |zt Cimicifuga heracleifolia var. bifida Nakei M&ot
137 OfL+2|O x| Clematis brachyura Maxim Qlcheotz|
138 O|L{2|okxrHe |zt Clematis fusca var. coreana (H. Lév) Nakai 4LUsE
139 O|Lt2|oFxHH| 2} Aconitum pseudolaeve Nakai T
140 0|Lt2|OFR{H | ot Aconitum quelpaertense Nakai oretETE
141 O|Lt2|otxiE |2t Clematis trichotoma Nakai Shojaf
142 o|Lt2|0FxiH | Tt Anemone korainsis Nakai SO0H[HIZZE
143 O|Lt2|OFRHE| 2} Thalictrum osmorhizoides Nakai (§g§iﬁ§:)
144 O|L{2|okxHe |zt Pulsatilla tongkangensis Y. N. Lee &T. C. Lee S4e0iZE
145 [ [WE5NElnl} Aconitium chiisanense Nakai X2H
146 O[Lt2|oFRHH|zt Berberis koreana var. ellipsoidea Nakai Sl
147 0|Lt2|OFR{H |2t Cimicifuga austrokoreana H. W. Lee & C. W. Park LIXI&0f
148 O|Lt2|otxiE |2t Clematis calcicola J. S. Kim HEY=
149 O|Lt2|OFRHH |2t Erantis pungdoensis B. U. Oh SEHE
150 Elk=nl Polygonatum infundiflorum Y. S. Kim ===
151 Elk=nly Hosta jonesii M. G. Chung CH=ahH |5
152 LSl Polygonatum grandicaule Y. S. Kim szl
153 ELE=lnl} Smilacina bicolor Nakai INESE |
154 ElinlS Hosta minor (Baker) Nakai EElEES
155 Ll Hemerocallis taeanensis S. S. Kang & M. G. Chung EfRtaEZE]
156 ELE=TnI3 Allium taquetii H. Lév & Vaniot StapEx
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157 ELinl} Hosta venusta F. Maek RECIEIES
158 L=l Hosta yingeriS. B. Jones SAtEH|H[F
159 CLEinl Liliun hansonii Leichtlin CECE!
160 El=inly Hemerocallis hakuunensis Nakai B2 AR
161 BHSHaL Hemerocallis hongdoensis M. G. Chung & S. S. Kang SCEF2
162 kel Hemerocallis hakuunensis Nakai B2 AR
163 Elikstinls Heloniopsis koreana Fuse, N. S. Lee & M. N. Tamura mpS{ObSIEPN]IL
164 EL=nl’ Polygonatum quelpaertense Ohwi MEsZel
165 HELS o Salix dependens Nakai IHLHE
166 HELISE 1} Salix xerophila f. fuscescens (Nakai) Wan Geun Park HHAH S
167 HELFR T} Salix ishidoyana Nakai HHE
168 HELISEa} Populus glandulosa (Uyeki) Uyeki SRR
169 HELFR D} Salix bicarpa Nakai HAHE
170 HELR D} Populus x tomentiglandulosa T. B. Lee SAAILER
171 HELIRat Salix blinii H. Lév M S
172 HELR 0t Salix sericeocinerea Nakai i =
173 HELIR T} Salix hallaisanensis H. Lév HHS
174 HELFR 0} Salix koriyanagi Kimura 7|HiS
175 HEL2 0t Salix chaenomeloides var. pilosa Kimura 2Hs
176 HELIR 1} Salix pseudolasiogyne H. Lév SHHE
177 Ho|7| 1t Saxifraga octopetala Nakai Tkl
178 Ho|7| 1} Chrysosplenium flaviflorum Ohwi FEdol=
179 ol 71} Saxifraga furumii Nakai Holy
180 o7z} Astilberubra var. taquetii (H. Lév.) H. Hara ShRI-2RE
181 o1} Astilbe rubra var. divaricata (Nakai) W.T. Lee I EIESEeRS
182 HolH Saxifraga fortunei var. pilosissima Nakai SHIEE
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183 =i/} Poa ullungdoensis I. C. Chung 22012
184 =2inl3 Asperella coreanus (Honda) Neski nEEpIsE]
185 ot Calamagrostisa rundinacea subsp. Hymenoglossa (Ohwi) T. Koyama 24037 [
186 EH Sasa coreana Nakai Alojch(mAz=&lch)
187 =2 Carex tenuiformis var. neofilipes (Nakai) Ohwi ex Hatusima = gSNES
188 =nl’ Festuca ovina var. koreanoalpina Ohwi oo™
189 5] Festuca ovina var. chosenica Ohwi SR =ral =
190 ot Carex aphanolepis var. mixta Nakai [SE=INES
191 o Carex sabynensis var. leiosperma Ohwi NI SINES
192 T} Miscanthus oligostachyus ssp. intermedius (Honda) T. Koyama OIAHOFRAH]
193 HELE 0} Weigela subsessilis (Nakai) L. H. Bailey HLLIZ
194 2x7} Iris rossii var. latifolia J. K. Sim &Y. S. Kim HEUUANRE
195 &t Iris koreana Nakai HRE
196 =z} Iris sanguinea var. violacea Makino 2 RE
197 Atz=1t Scleria mutoensis Nakai 5=
198 Ab=at Carex ochrochlamys Ohwi OH7 [0 ATALE
199 Az} Carex okamotoi Ohwi PNEAE N ES
200 AfZ=Dt Carex humbertiana Ohwi TEAE
201 INESny Carex erythrobasis H. Lév & Vaniot ShafAE
202 Afz=1t Carex pseudochinensis H. Lév & Vaniot SHAtE
203 NESnI! Carex phaeothrix Ohwi ENOEIN=S
204 Atz=1f Carex subumbellata var. koreana Ohwi TEAE
205 AbS{nt Peucedanum insolens Kitag HRIIELIE
206 Atsdm} Tilingia nakaiana Kitag L2 IFLE
207 At Pimpinella brachycarpa var. hallaisanensis W. Lee & G. Jang SkEfRILIZ

208 Ardmt Sium ternifolium B.Y. Lee & S. C. Ko NN
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209 Adzs Tt Huperzia integrifolia (Masuda) Z. Satou ZIctEFme|
210 Az} Silene myongcheonensis S. P. Hong & H. K. Moon HRETA
211 Az} Silene takeshimensis Uyeki & Sakata SEFTA
212 Az Pseudostellaria okamotoi Ohwi WNE =
213 Az} Silene fasciculata Nakai ElEFSeA
214 A=t Pseudostellaria bulbosa (Nakai) Nakai FolEePEE
215 Azt Pseudostellaria monantha Ohwi LONEZ
216 Az Pseudostellaria coreana (Nakai) Ohwi HEZ
217 Az Pseudostellaria setulosa Ohwi 2HEZ
218 AL a} Abies koreana E. H. Wilson TS
219 ALI2D} Picea pungsanensis Uyeki ex Nakai S IZHLR
220 Bl Deutzia paniculata Nakai We|HEe|
221 Ee==nls Kirengeshoma koreana Nakai LI5S0t
222 E=nl} Philadelphus seoulensis Y. H. Chung & H. Shin MEDELIR
223 Es Philadelphus scaber Nakai HoYLR
224 ES==ht Philadelphus koreanus Nakai YD ALIR
225 4} Nymphaea tetragona var. minima (Nakai) W. T. Lee EANE=]
226 skt Lycoris flavescens M. Kim & S. Lee S MALS
227 Mt Lycoris uydoensis M. Kim PE=AASE
228 AMGH Lycoris chejuensis K. H. Tae & S. C. Ko DS[ES PN
229 MG} Lycoris chinensis var. sinuolata K. H. Tae &S. C. Ko Tl ZAALSH
230 2 Matat Lycoris sanguinea var. koreana (Nakai) T. Koyama ELRLE
231 FSyNG=imi Cardamine glechomifolia H. Lév E R
232 SN Arabis columnaris Nakai FYUiuE
233 AlX}Skat Cardamine pseudowasabi H. Shin &Y. D. Kim E=2e)|
234 PNt Rorippa apetala Y. Y. Kim & B. OU. Oh RErAVlPAR Y
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235 7| =t Pilea taquetii Nakai MEE=S0]
236 W7 | =0t Pilea oligantha Nakai AAEESO]
237 W7 |Zat Boehmeria taquetii Nakai PSRN
238 M7 |1=Z 0t Urtica laetevirens var. robusta F. Maek AT 1=
239 W7 1=t Boehmeria quelpaertense Satake pS[ES=INE=S
240 o= 1} Androsace cortusifolia Nakai SEEX0|
241 RSy Primula modesta var. hannansanensis T. Yamaz foRIES
242 =1t Lysimachia coreana Nakai FEME
243 =1t Lysimachia quelpaertensis K. H. Tae & J. S. Lee Elgtx|4eS
244 Qb |t Coreanomecon hylomeconoides Nakai ojo|Z=
245 ===l Orobanche filicicola Nakai ex Hyun, Lim, Shin BHOIHEHALO |
246 eI Gentiana wootchuliana W. K. Paik TAFEEQ|
247 gt Gentiana takahashii Mori HHE A2 50|
248 25t Gentiana chosenica Okuyama slosgc
249 =2t Zanthoxylum coreanum Nakai Q1|
250 Qs Lonicera subsessilis Rehder esinlt=
251 Ql=at Lonicera maximowiczii var. latifolia (Ohwi) Hara sIsnELIE
252 Qlsat Lonicera tatarinovii var. leptantha (Rehder) Nakai EhiEN=]
253 Qs Sambucus racemosa subsp. pendula (Nakai) H. I. Lim & C. S. Chang USELIZ
254 pNr Phytolacca insularis Nakai SNl
255 PNES(E el Carpinus laxiflora var. longispica Uyeki ZldojLte
256 RSB Betula ermanii var. saitoana (Nakai) Hatusima ESnby=
257 0|zt Prunus takesimensis Naki AL
258 Zojat Prunus ishidoyana Nakai AO|ABFR|LIR
259 20|zt Prunus choreiana Nakai ex Im L=DN el =y
260 20|zt Rosa maximowicziana var. pilosa (Nakai) Nakai EHZIIA|
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261 0|zt Rosa kokusanensis Nakai SAMIIALR
262 o/t Rubus tozawai Nakai ex T. H. Chung avs[i=oal
263 20|zt Rubus tozawai var. longisepalus (Nakai) J. Y. Yang plil==p)!
264 Hojzt Rubus schizostylus H. Lév JIAEEXIE |
265 Hojzt Rubus takesimensis Nakai PSI=r=y)
266 oj=t Rubus hongnoensis Nakai VAN
267 oj=t Pourthiaea villosa var. brunnea Nakai WL |t
268 =oj=t Potentilla dickinsii var. glabrata Nakai FSRIoNE
269 =o|zt Pentactina rupicola Nakai Zzo1)=
270 pSalinl; Spiraea chartacea Nakai TR
271 0|at Physocarpus insularis(Nakai)Nakai S E e =]
272 Hojzt Filipendula formosa Nakai EIEEE
273 20|a Aruncus aethusifolius (H. Lév.) Nakai stapiaot
274 ol Sorbusa murensis var. rufa Nakai xiglgopi=e
275 pSqaliiy Cotoneaster wilsonii Nakai MIfoFRLIER
276 M|H |2t ViolakapsanensisNakai ZIH |2
277 X|H |2t ViolaseoulensisNakai MEHHIZ
278 M=t ViolatakesimanaNakai FShSl[=1E=
279 be[El s ViolawoosanensisY.Lee&J.Kim SPAMIEIZ
280 Fetleg=at Asarum maculatum B. U. Oh &J. G. Kim ZNBLE|E
281 Fe=g=2u Asarum maculatum Nakai Bz =
282 Fesg=n Aconogonon brachytricum (Ohwi) Sojak =Alot
283 FUEg=0 Asarum patens (Yamaki) Y. N. Lee 2RE2E
284 FEEg=a Asarum yeonbyeonense M. Kim & S. So HHECD|Z
285 FE0IZ0 Geranium knuthii Nakai ZAIYFE0]

286 F&0|12 Geranium taebaek S. J. Park & Y. S. Kim L o ENE=S
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287 F&olZmt Geranium lasicaulon Nakai Zo|zl20|
288 F2&0|Z} Geranium koreanum var. hirsutum Nakai HS0|EE
289 Tt Vaccinium hirtum var. koreanum (Nakai) Kitam AAE LR
290 =gl Rhododendron saisiuense Nakai IENS S
291 KL} Stewartia koreana Nakai ex Rehder LR
292 FEi=hn] Quercus glauca var. nudata Blume SISTIA|
293 pS[EPN =N Phegopteris koreana B. Y. Sun & C. H. Kim BHOFTIAE]
294 Ao Arisaema takesimense Nakai M=y
295 S l=panl: Pinellia koreana K. H. Tae & J. H. Kim Xl2lgtst
296 =it Arisaema thunbergii subsp. geomundoense S. C. Ko A"y
297 ES=sunli Adenophora kayasanensis Kitam 7 fOpAEtCH
298 ES=stnl} Hanabusaya latisepala Nakai HAM=EZ
299 E==renl; Hanabusaya asiatica (Nakai) Nakai ZUX=EE
300 ES==unl’ Adenophora Koreana Kitam LT
301 E==nl Adenophora erecta S.T. Lee ADACH
302 E=renl; Campanula takesimana Nakai MNE2E
303 Z2Z} Codonopsis minima Nakai o7
304 =2Z0} Adenophora racemaosa J. K. Lee & S.T. Lee QCHEHCH
305 ES=sunii Adenophora remotidens Hems| QITRICY
306 REZ0} Adenophora verticillata var. abbreviata H. Lév ES ST
307 ZE2Z2} Adenophora obovata Kitam ZHOfTHTH
308 Z2Z7} Adenophora pulchra Kitam YT
309 ES==nl Adenophora taquetii H. Lév AR
310 =} Indigofera koreana Ohwi SEH M2
311 =y Indigofera grandiflora B. H. Choi & S. Cho ZEEH M2
312 =l Lespedeza maritima Nakai SiHME|
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313 21t Maackia fauriei (H. Lév) Takeda 2H|LR
314 =i Oxytropis strobilaca Bunge AZASE
315 =iy Sophora koreensis Nakai M=t
316 =i Vicia hirticalycina Nakai Lizhets
317 Zf Vicia chosenensis Ohwi L2z
318 =) Vicia linearifolia Y. N. Lee ALLb|L=E
319 THL R0} Celtis choseniana Nakai HULS
320 e S, Celtis edulis Nakai [N =]
321 i W E=in] Celtis cordifolia Nakai ZlpmiL R
322 ini[ W=l Tilia semicostata Nakai NEFHF
323 i W= Tilia insularis Nakai [ShimEs
324 oL ot Corchoropsis intermedia Nakai o Ex| 7
325 Siatat Pseudolysimachion kiusiannum var. diamantiacum (Nakai) T. Yamaz Sofme|E
326 Ny Pseudolysimachion insulare (Nakai) T. Ymaz dmelE
327 iAo} Pseudolysimachion pyrethrinum (Nakai) T. Yamaz MY melE
328 Siafat Pseudolysimachion kiusiannum var. glabrifolium (Kitag) T. Yamaz ZAmelE
329 Siatnt Euphrasia coreana W. Becker ZALENE
330 Akt Euphrasia mucronulata Nakai ex Y. Kimura AEAE
331 et} Euphrasia coreanalpina Nakai ex Y. Kimura o7 | BYE
332 Siakm} Euphrasia retrotricha Nakai ex T. Yamaz HEUE
333 Akt Pedicularis nigrescens Nakai HIIS0IE
334 iAot Pedicularis ishidoyana Koidz & Ohwi o7 1&01E
335 Siafmt Paulownia coreana Uyeki ELIF
336 fmi} Pedicularis lunaris Nakai Z&01E
337 Siafaf Pedicularis hallaisanensis Hurus EEE

338 SiAt Pedicularis resupinata var. umbrosa Kom ex Nakai =802
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339 Siamt Scrophularia takesimensis Nakai AoIA
340 Siatat Scrophularia buergeriana var. quelpartensis T. Yamaz Xzsotat
341 SIS A} Corydalis grandicalyx B. U. Oh &Y. S. Kim LA M
342 Sl A} Corydalis filistipes Nakai MoisM
343 Sl Al Corydalis maculata B. U. Oh &Y. S. Kim TS
344 [Ei=tnl Corydalis hallaisanensis H. Lév Eeteis A
345 SIS AT} Corydalis albipetala B. U. Oh S M
346 Sl At Corydalis misandra B. U. Oh EONIS IR
347 S{S A} Corydalis cornupetala Y. H. Kim et J. H. Jeong A ESISM
348 SIS AT} Corydalis alata B. OU. Oh & Woo Rak Lee NS M
349 StEat Poa kanboensis Ohwi HELOEE
350 StEat Poa kumgangsaniOhwi Z24ToE
351 ShET} Poa takeshimana Honda M=
352 ST} Poa deschampsioides Ohwi EMEOE
353 St} Sasa quelpaertensis Nakai HF=ZEloh
354 Si=a} Sasa chiisanensis (Nakai) Y. N. Lee Al
355 Sy Puccinellia coreensis Hack ex Honda 474014
356 S ot Calamagrostis subacrochaeta Nakai SEME
357 SH=a} Arundinaria munsuensis Y. N. Lee =eAE
358 St=q} Calamagrostis paishanensis Nakai SHALAE
359 SH=m} Miscanthus changii Y. N. Lee M
360 sjop=a) Buxus koreana (Nakai ex Rehder) T.H. Chung, P.S. toh, D. B. Lee, F. J. o=

Lee.
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Smithsonian National Museum of Natural History

o3
|
Cc
Py}
(i

http://www.mnh.si.edu/

National Biological Information Infrastructure (NBII)

http://wayback.archive-it.org/2361/20120105233212/http://
www.nbii.gov/portal/server.pt/community/nbii_home/236

Avian Knowledge Network

http://www.avianknowledge.net/

Missouri Botanical Garden

http://www.missouribotanicalgarden.org/

Field Museum http:/fieldmuseum.org/
ATCC http://www.atcc.org/
e
The Jackson Laboratory http://www.jax.org/
Joint Genome Institute http://www.jgi.doe.gov/
NIH http://www.nih.gov/
NCBI http://www.ncbi.nlm.nih.gov/
NCGRP http://www.ars.usda.gov/main/site_main.
htm?modecode=54-02-05-00
NCI http://www.cancergov/aboutnci
UK National Biodiversity Network http://www.nbn.org.uk/
Natural History Museum http://www.nhm.ac.uk/
Royal Botanical Garden, Kew http://www.rbg.ca/
Botanischer Garten und Botanisches Museum http://www.bgbm.org/default.htm
Swedish Museum of Natural History http://www.nrm.se/
o CABRI http://www.cabri.org/
DSMZ http://www.dsmz.de/
European Mouse Mutant Archive http://www.emmanet.org/

MRC(Medical Research Council)

http://www.mrc.ac.uk/index.htm

Sanger Institute

http://www.sanger.ac.uk/

EBI

http://www.ebi.ac.uk/
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National Museum of Nature and Science

http://www.kahaku.go.jp/english/index.php

Biodiversity Center of Japan

http://www.biodic.go.jp/index_e.html

National Institute for Environmental Studies

http://www.nies.go.jp/gaiyo/index-e.html

Global Environment Outreach Center

http://geichg.unu.edu/index.cfm

o NITEBRC

http://www.nbrc.nite.go,jp/e/index.html

http://www.riken.jp/~/media/riken/pr/publications/

LGNS pamphlets/brc-en.pdf
JAMSTEC http//www.jamstec.go.jp/e/
JST-BIRD http://www-bird jst.go.jp/
DDBJ http://www.ddbj.nig.acjp/
MIAY2CHEEEE T |SHGBIF) http://www.gbif.org/

MAAME HIE = Z4AA|(CBOL)

http://www.barcoding.si.edu/

CHM(Clearing-house Mechanism)

http://www.chm-cbd.net/

CITES(Convertion on International Trade in Endangered
Species of Wild Fauna and Flora)

http://www.cites.org/

27| CBD(Convention on Bilogical Diversity)

http://www.cbd.int/

OECD/GBRCN(Global Biological Resource Centre
Network)

http://www.gbrcn.org/

UPOV(International Union for the Protection of New
Varieties of Plants)

http://www.upov.int/portal/index.html.en

FAO(Food and Agriculture Organization)

http://www.fao.org/home/en/

IPGRI(International Plant Genetic Resources Institute)

http://www.fao.org/forestry/4994/en/

% 22 0 AR RA
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25 6] FxE X}

e NAE B3 274 2ain URL
o
éz tﬁéﬁiété - 7 MEATKIRIEENME  httpy//www.kobis.re kr
_ _ SO —, AHOHOH 2|o| St .

OleKemalsl R e
S ° 3 20| USt HE SIZAHTSIA TS
JETAE ;‘gjoo;m?_ http://www.aris.re kr
HEAAH ABSTHITLX|EAMIE]

A AALE AT PRI I AJH | A LEANMBXIRIO| S (HsBpLtAlZ A

al [UNE=4=] SANEKS ST L ooNTE = = .

SSMAER B T2 9 0[20] ot wis [rCTEIey http://bris.go.kr/

B = = 5 2SRRI

%|.71\:1 3117|')\0HE|:|'%/5| AOHEE’I-OOF)g EE E<I O|g'0“ E'ﬂ (ST yml http://www.kbr.go.kr

- SRR Uit es TS CIOAMIE] . <

, 5 5 St S1=25f0tm)5t

SOt AR oH A 2 sHABRIES| S - el Ermol o http//mbriskr/main.do

e SSEEAlAL MBRS 0[RS0 ety JlRTisH e ‘
Izl PPN Olx|z=Zlotd ol o] Soff =EEAE FTANWE

Eljjgxl:l \__ s = \__ L X [=) = _ h E k n. g k

= Ssil|=olT KBN 2t s MExIAS s ttp://kbn.cdc.gokr/

pt=blo|2 SERHSMSR0| 27t BRlHSSI .

AJ—O‘IEAFX %I:I !l TN SO 0 : | of.

HEONET  oiammmel kooH  OlSSol pietWELMOY) bloiookis Fmae  MP//wblossfeorky

FRAE YHATKIH 7|2 AO|E

7|2HEm|0|]) fUFA
=S http://www.naris.go.kr/
=7 PEE AT M http://www.kobic.re kr
St=tely |y e TR http://www.kisti.re kr
A0 | E XM http://kctc kribb.re kr/kctc.aspx
A ()7 IR http://primate.re kr
Sle MDA SSAHRMNE https://mouse.kribb.re kr/
-;E M)l E AN EHIES http://www.ibmrc.re kr/
nl
é A0 2H 7 FHIE] http://ochang.kribb.re.kr/page/page_02_023 html
N A0 | A E SR ZMIE] http://biopp.kribb.re.kr/html/kr/
()= HEHSSHY AT NI http://www.bioin.or.kr/
g StHOMEREY http://knrrb.knrrc.orkr/index.jsp?rrb=kmmcc
i)‘\H Sl 23 http://cellbank.snu.ackr
380'1 CHAN2E http://www.crystalbank.com
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oA
4
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Ju

FRE MHHTKIH 7|2 AOIE

7|2HE|0|x]) EDN
x| T2 http://www.ccarm.or.kr
AlZH0 A2 http://www.virusbank.org
Sl http://aging.pharm.pusan.ac.kr
M= et 2 http://zombknu.ackr
] B Y el http://knrrb.knrrc.orkr/index.jsp?rrb=brb
SOl AZSDNAR S http://pdbk korea.ac kr
HeE A0 [ZHA 2 http://kbpv.knrrc.orkr
dle|FulE 2 http://hpktcc knrrc.or.kr
ZiAEAN 2 http://Icsb.knrrc.orkr
SHE0ldE2 http://www.kbem.orkr
SO |FRREE http://genebank.snu.ackr
ol 7| S MER 2 http://knrrb.knrrc.orkr/indexjsp?rrb=prb
Eﬂ g A http://bmnas.knrrc.orkr
-;;- ;ﬁ INIIEESN S http://kolabic knrrc.or.kr
n | M
=l = R http://www.prostatebank.or.kr
o 2l
N QUAARHE=SY http://gb.knrrc.orkr
olE XS E 2 http://amib.knrrc.orkr
Sz EAR http://www.abrb.orkr
ARER2A http://bgrb.knrrc.orkr
=etZuto|AATE http://www.wava.or.kr
THASMARNE http://knrrb.knrrc.orkr/indexjsp?rrb=nnmb
AR7 HHM DM AR 2 http://binel.snu.ackr/
giell2|2m|0 X223 http://www.phagebank.or.kr
OFgAIEATIEH http://plant kyungwon.ac kr
TEXE AR http://bppp.knrrc.orkr
YA http://hsb.knrrc.orkr
deletdE AR http://knrrb.knrrc.orkr/indexjsp?rrb=kbnmb
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FRE MHHTKIH 7|2 AOIE

7|2(Zulo|x|)

d0

IZA

skl http://kgcb.or.kr
§H| g HIEMA =AY http:/knrrb.knrrc.orkr/indexjsp?rrb=mgrb
;_é: PN a2 http://knrrb.knrrc.or.kr/indexjsp?rrb=pb
:‘tl_f XgH AgT2|mEARI2 S http//knrrb.knrrc.orkr/indexjsp?rb=slb
;—: E ST D[ MEXEE http:/knrrb.knrrc.orkr/index jsp?rrb=kcom

http://knrrb.knrrc.orkr/indexjsp?rrb=klb

=EXEH http://www.rda.go.kr/
A2l http://www.forest.go.kr/
S Tl eI http://www.naas.go.kr/

http://www.nics.go.kr/

http://www.nihhs.go.kr/

;c';_l e EIN I =it http://www.nias.go kr/front/main.do

% N http://www.seed.go.kr/

5 SAHSTMXIRIMIE http://genebank.rda.go.kr/

E SEsteld 2sEEn http://genebank.rda.go.kr/genebk/pb/st/cyberjsp
ErEN==e] http://www.kna.go.kr/
S— e
Az e SorOrgKa ek 14
TEMEEXAIEHEAIAH http://www.nature.go.kr/wkbik0/wkbik0003 leaf
=R http://www.cdc.go.kr/CDC/main.jsp
S EHAATE http://www.nih.go.kr/NIH_NEW/main.jsp

= =7 P IR http://nccp.cdc.gokr/nccp/index.jsp

;‘j =Z|OMIE http://www.ncc.re.kr/

;_‘ =ZASA http://ngs.cdc.go.kr/ngs/index.jsp

siEol IR =Y

http://cdc.go.kr/CDC/cms/content/
mobile/73/61073_view.html

= zATH

http://www.neca.re.kr/index.jsp
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oA
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FRE MHHTKIH 7|2 AOIE

7|2HE|0|x]) fFEA
tesd Sh=H0| RO A A http//www.biosafety.orkr/

Pyt
o SR http//www.nibr.go.kr/
oEetdutety https://www.niergo.kr/NIER/index jsp

e =T e R = http://www knps.orkr/main/main.do
St of MECHerM http://www.nibr.go.kr/species/home/main jsp
S MECIEEE S RAN http//www.cbd-chm.gokr/
Ea= LR =oNy i) httpy//www.mabik.re.kr/html/kr/
SHUA SIS T [ESEEET |2 http://www.coralbank.co.kr/labkm/
SHAHEXISE7 S22 http://madbk.org/sub01_03.htm
HASLSEX 7 [ESSEE7 |2 http://merbk.syu.ackr/intro/intro_05.do
SHUANSEXH 7 [HSSLET U http://www.mmrbk.org/mmrbk/main/main.do
SHULRAZA 7 [EHSEEET U http://mbrb.chosun.ackr/main.do

st HUY=TAE 7 [EISEEET [ http://mgarb.pknu.ackr/member/searchid.do
5

‘/'\‘A'—E?‘ SiYirEE 7 EISEEET ¢ http//www.mmrbk.org/mmrbk/main/main.do
HUHZALH 7 [EfSEEE7 2 https://cms.pknu.ackr/mfrbk/main.do
SRR 7 eS|t Egrp:l:é{)r:fr:b].'sznu.ac.kr/company/laboratory.
MBS =X 7 [EfSSHE7 |2 http://www.k-nematoda.com/main/main.html
SHUAET[ES=7 2 httpy//kmpc.kr/kmpc/main/main.do
=S| M=23 https://www.mebic.re kr/mebic_|1/
SHLMEETHEAAL http://www.nifs.go.kr/frcenter/
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% 22 http://www kistep.re kr/c3/sub6.jsp?thisPage=1&brdType=R&bbldx=105108&searchField=title&searchText=

@

50,000

40,000

30,000

20,000

10,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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1 MEe|2Aot 18,279 11,384 27.7 20.6 7.1
2 HaoE 18,957 14,393 17.9 13.8 41
3 SH0|OFE 125,074 122,053 176 214 38
4 LG4 ist 66,658 57,210 17.3 18.2 0.9
5 HINEE 4,949 4167 14.8 135 13
6 CHESA|Sf 79,258 71,141 13.6 11.7 19
7 EGEE 16,704 15,973 12.8 133 -0.5
8 =25 77,028 64,352 125 14.7 2.2
9 SO0 AE| 51,979 43,711 119 10.2 17
10 ohEHo|2 6,825 5,462 10.8 9.2 1.6
11 =42t 80,617 65,677 10.7 9.7 1.0
12 CMGH|2 2,513 3,222 104 16.4 6.0
13 SICHOFE 9,231 8,012 10.2 9.7 05
14 =l 8,747 6,489 9.1 7.1 2.0
15 ChedA|of 14,818 12,831 85 83 02

2015 0=

s (eiga)
ofEs|
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% 2. http://www.dt.co kr/contents.html?article_no=2016112302101876029001



2016

=7 PE AT
SAREH M5

oA
4

Ju

226

MI7| HO|2|4Zm}t AT e 3 X3t
(EH: odgfa)
3,000
2,625
2,500
2,243
2,000 1,790
1,626
1500 - 1,499
1,228
1,013
1,000 932
) I I
0
2008 2009 2010 2011 2012 2013 2014 2017F 2019F
% 22]:http://www.yakup.com/news/index.html?mode=view&pmode=&cat=&cat2=&nid=195307
M7 HiO|A IR AIEHE 3 MY
(EH: oAefa)
300
250
239
200
172
150
123
100
79
50
12
4 6 9
0 | 22 eem |~ | || [ |
2009 2010 2011 2012 2013 2016F 2017F 2018F 2019F

% Z2:http://www.yakup.com/news/index.html?mode=view&pmode=&cat=&cat2=&nid=195307




KOREAN
BIOINFORMATION
CENTER

HIO| A

www.kobic.re kr

2OHH Mt gl L S} 0](13E~'141)

A HIZ A H|S A HIZ A H|S
Hpo| 2.0/ok 27635 368 28689 378 38 28490 497 27,485 491 35
BEO| 2515t 5,622 75 5245 69 67 5,147 90 4733 85 80
HIO| A1 Z 30211 402 30,494 402 09 13666 238 14,102 252 32
Hio| 20U 2] 2 24 6,659 89 6,432 85 34 6,504 113 6,145 110 55
7|t 4,981 66 5075 66 19 3530 62 3490 62 -1
3| 75,108 1000 75935 100.0 11 57,337 1000 55955 1000 -2.4

% 223 http://www korea kr/policy/pressReleaseView.do?newsld=156112450&pagelndex=10

Riejg - 271 OIOFE AVBIE W Tt Hol2)

US$ billions 2015 2010-2015 CAGR 2020 2016-2020 CAGR

Global 1,068.8 6.2% 1,400~1,430 4-7%
Developed 684.3 4.8% 870-900 3-6%
Us. 430.0 6.1% 560-590 5-8%
EUS 144.0 2.9% 170-200 1-4%
Germany 412 3.8% 52-62 2-5%

France 313 0.1% 30-38 (-3) -0%

Italy 251 3.1% 30-40 2-5%

UK. 27.7 6.9% 28-38 3-6%

Spain 18.6 0.7% 20-28 1-4%

Japan 783 2.6% 79-89 0-3%
Canada 19.3 2.0% 23-33 3-6%
South Korea 12.7 2.3% 13-20 2-5%
Pharmerging 2492 11.9% 345-375 7-10%
China 115.2 14.2% 150-180 6-9%
Tier 2 56.8 12.9% 85-95 9-12%
Brazil 281 13.8% 34-44 9-12%

Russia 16.6 13.0% 29-39 11-14%

India 12.1 10.9% 13-19 5-8%

Tier 3 772 8.2% 100-120 6-9%
Rest of World 135.2 5.2 150-180 1-4%

¥ 2. http://www.bioin.or kr/board.do?num=258871&cmd=view&bid=issue&cPage=1&cate 1=all&cate2=all2
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% 22{: https://speakingofresearch.com/facts/statistics/
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12 statistics

UniProtKB/Swiss-Prot protein knowledgebase release 2015
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CRISPR patent landscape
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Probiotics 2010-2015: Plain yoghurt a bright star
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% 2. http://www.nutraingredients.com/Markets-and-Trends/Must-read-Many-many-things-you-need-to-know-about-probiotics-until-2020

PERSONALIZED MEDICINE IN BRIEF

Number of personalized medicines
approved at FDA by year

©

% 221 http://www.personalizedmedicinecoalition.org/Userfiles/PMC-Corporate/file/Personalized-Medicine-in-Brief 1.pdf
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Public biotech in 2015 - the numbers(NASDAQ biotech index)
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% 23 http://www.nature.com/nbt/journal/v34/n7/carousel/nbt.3630-F1 jpg

Forecast of top 20 cancer drugs worldwide by revenue in 2020
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% 2. https://www statista.com/statistics/288552/top-cancer-drugs-based-on-revenue-forecast-worldwide/
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Animals used in research in Germany in 2015
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% Z2{: https://speakingofresearch.com/tag/statistics/

Animals used in research in the Netherlans in 2015
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% 22]: https://speakingofresearch.com/tag/statistics/
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Numbers of drugs and active indications for Adenoassociated Virus (AAV)

Factor IX deficiency
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ARMD
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235

8%
x 220 http://www . bioprocessintl.com/2016/emerging-platform-bioprocesses-for-viral-vectors-and-gene-therapies/
Numbers of drugs and active indications for Lentivirus
Mulitple myeloma Cancer
4% 10%
Non-Hodgkin's lymphoma
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4% Prostate tumor
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5% - -
HIV infection
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x 2. http://www bioprocessintl.com/2016/emerging-platform-bioprocesses-for-viral-vectors-and-gene-therapies/
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Cost Declines of Genome Sequencing
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x 22 https://ark-invest.com/research/illumina

The Number of Human Genomes Sequenced(log scale)
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% 22 https://ark-invest.com/research/illumina
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Gene expression profiling gut microbiota in different races of humans
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% 22 http://www.nature.com/articles/srep23075/figures/3
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Next Generation Sequencing of Actinobacteria for the Discovery of Novel Natural Products
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Cell therapy clinical trials for autoimmune diseases
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% =2{: https://parentsguidecordblood.org/en/news/cell-therapy-clinical-trials-autoimmune-diagnoses-2011-2015

Cancer Drugs Are The Least Likely to Receive FDA Approval
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% 22{: http://fortune.com/2016/05/26/drugs-most-likely-to-be-approved/
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High biodiversity areas

Chungcheongbuk-dg

All Species Endangered & Endemic Range-size Rarity Weighted
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[ 137-45 7-9 [_10.00010 - 0.00017
[ 46 - 65 I 10-15 [77710.00017 - 0.00033
B 66 - 107 N 16-26 [ 0.00033 - 0.00366

% Z2{: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149511

Global oncology Costs & Growth
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x 22 http://www.cellmid.com.au/content_common/pg-cancer-treatment-and-detection.seo



2016

=7 PE AT
A=Y

Turkey
Greece
France

Italy

Spain
Ireland
Australia
United Kingdom
South Korea
Germany
Sweden

Netherlands

N3

oA
4
Ju

The Biggest Consumers of Antibiotics
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42.2

% 22 https://www statista.com/chart/4920/the-worlds-biggest-consumers-of-antibiotics/
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% 221 http://www.genengnews.com/market-and-technology-analysis/race-to-find-better-tests-fuels-mirna-detection-market/77900676
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Genome (Arabidopsis thaliana) statistics are based on the Araport11 release dated June 2016

Molecular Function Biological Process Cellular Component

17% 16%

B Known-EXP B Known-other Unknown B Unannotated

241

% 22 https://www.arabidopsis.org/portals/genAnnotation/genome_snapshot.jsp

Adoption of genetically engineered crops in the United States, 1996~2016

Percent of planted acres
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/25 T e~ o Si s i —
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25
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x 2 https://www.ers.usda.gov/data-products/adoption-of-genetically-engineered-crops-in-the-us/recent-trends-in-ge-adoption.aspx
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Global Bioinformatics Market Size and Forecast, 2013-2020

Global Bicinformatics Market

Global Bioinformatics

bal Bioinformatics Market Size and Forecast, 2013 - 2020 ($Million)

Global Bicinformatics

¢ R T O S T
2013

(g s

Global Bicinformatics
Market By Geography

Global Bioinformatics Market By Technology and Services Market By Sector Market Dynamics
———————————————— T
- ) Drivers ¥
: L] cinformatics
Market by 2020 - §12.86 Billion . 2 T & mﬂinﬁm ® Need for integrated data
Biinformatics g . @ Agricultural Bioinformatics ® Increasing growth in p
Ci 5 F ® Academi and genomics
ManagementTools ® Others (Microbial gename) ® Drug discovery and development

® Government initiatives

= Global Blolnformatics —_—
Market By Apg North America, Asia-Pacific o Niedd fof sidiled Persorinel
® Genomics . EtkaneiHoty @ Common data formats
& Chemoinformatics and Drug Design P :
® Proteomics: . sl ‘."”“gj‘mm g o
® Transcriptomics Iofiee! heya ;.

® Metabolomics segment $5.1 Billion By 2020
For More Details See Table of Contents 4

% 2. http://marketrealist.com/2015/09/illuminas-market-expansion-strategy-genome-sequencing/

Global Cosmetic Dentistry Market 2013-2024
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% 22{: http://www.raconteur.net/lifestyle/the-latest-trends-in-cosmetic-dentistry
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Gross domestic expenditure on R&D (R&D intensity), by country, 2008 and 2014
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% 22 http://ec.europa.eu/eurostat/statistics-explained/index.php/Europe_2020_indicators_-_research_and_development

U.S. Biotechnology Market Size, by Application, 2012- 2024
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% =21 https://www.gminsights.com/industry-analysis/biotechnology-market
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Terrestrial mean species abundance, globally and for selected world regions, 2010-2050
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% =2{: http://www eea.europa.eu/data-and-maps/figures/terrestrial-mean-species-abundance-globally

Production of cereals by main producing EU Member States, 2015
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Number of threatened species and organisms on the IUCN Red List in 2016
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% 2. https://www statista.com/statistics/269910/red-list-endangered-animals-2010-and-2000/
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