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2019 Z7PIHATKI EAIRET

STE Ay
2  SAX|LH(in-situ) & EHONl A MERA| 2 CH & = B9
observation MELH EFRI0IL} 7|12 S
o - 25t SOl M KiolZel Y T USE HPg wE AgoR
32 mmgaoiz=ofd B0l MRS HE X
P OlA| B, 24, o4, B0/ BE S
- - MES0| 20} ZX} 7|2 0|20 ME0| BRE XN, 7|5H SHS
B zEsaimsels sussiiol MK
OfA] MEO|LIATE EHOR 0|85 = SE(ARA, rat, D|LIEX|, 7H S), M2 S
- - CHZ 4201A B 7Hie] Zx0| =ftsio] YHsH 8IS 251
. Urlst 7|52 o0l HEfroE S2A0| s PX
organ oAl FL L S
E3) « WEHE Fot= TS| SHLEEM, 8Y 7S FEIE 20 M= Tt
tissue oAl SZHZEZX S
tfjot o SAENH 2 TN ME | 2 D0l M ZHA| Ll 27| EHEA0] /= MEA|
embryo OfjA| £H2S
Ext o ZH A ST SMA SO M SN T - Mt AET |7
seed OflAl Mk HHA B, AH|, ZX}H S
MEHES Mol BEMEQ| 7|58, RN 7|2 el Mz S Sl A% 2Yst
Leellline BAl5101 ChE 0l 4 U= HhIM|EL 22
cell-cell-line
OflAl Z7|MIZ, primary cell, cell culture, E2MZEF, AIZMZE E7|MEZF S
ax  DIMEO|LE M2 S& 22oiA SEXEHHIXIE AMB 0] &4 b RSt
It_-"- &5 RO{AM ACHEl I o, 22| A S
strain
OAl 2F/DMF/X|2|F SOl 0ME #5= 5
Hoy - S20|LIAfRre] B0 Rl T, 2T, £, 2 50| ofF
body fluid Of|Al &M (blood), EEH(plasma), E&(serum), == (tear drop), 2&(urine), Zl(saliva) S

DNA-RNA-Protein
e
DNA-RNA-Protein

* <DNA2| Z2> cDNA/ genomicDNA 52| clone/vector/library HE{Z
ZEE DNAXH|, <RNAS| 22> microRNA 52| clone/vector/
library &JEHZ FZ=| RNAKEH|, <protein2| AL> &t&l(antibody),
SEZ(hormone), E2(enzyme) &

288 A2 TEE20|EHE 0|0/ H2S B20l0l X
extract [Al B QlO] =ERH OIS, M2, SE A FE2 S
- F2io7| Y T20E 87|, 2, Qo= 0|20fx MEXt RHET)
HiEEE | er|SS MR Lids 52 2

nucleic acid sequence

S = A
Of|A] general DNA sequence, DNA barcode, EST, GSS, STS, WGS, sequence read, whole
genome sequence, RNA_seq sequence, M| ZA7|ZQTHHEE S

* DNA(DNAX S| A7 [HHHOlIM 7| 5 S 2= RNAC| HALE|E, S2 RNAZ

HI-?_{X‘IE _

it T S0 10| A 22 HOE| = 20| AL B1 El=

X| i

P O|Al array-based data, high throughput sequence data, real time PCR data &

CHEHEI A 015
. g3 CHHEO| H QA1 Of0| LA 20712 O|RO1TI ME
protein sequence

ST

structure

» DNA/DNA+RNA/protein+DNA 52| 2= HE
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09

4o7/2rd 2o ot el ot M3} (&91:20)
. 7 T 2 | owE | 42 | s2 | odMgwE
7|1ZER 3,128 4,399 3,182 59 LA 1,723 1,502 57 95
SAER 61 68 97 0 & 2,543 2,038 142 11
=X|g 1 4 2 A 1,100 2,291 143 9
s 3 6 8 0 W 39 = 4 15
s 81 257 248 0 Al 5,405 5,831 346 130
Aot 2 3 4 1
87 3,277 4734 3,543 58
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AEATRH S| =7k

T7FSE AR 2SS H A AE(KOBIS) 27 &gt

23 IMHATKASHH LA AUS S5 47 22s|D ol MY PRIelo] Fat
x40l g 1}

O CHR2OIME, A2, 52 IHSS) 2 SR2EE, B H, 712, T8, M-
HIE, BioF, B, 27, A2, DNARNA-Protein, 252, SMISYE, LaiEs,
CHIE IR, T )| A2 DERY ot MEE

o
U FXE YEAA-O| -2 A 0|5 SRS SIEEHE(NCB)2| &S Sl
A

N

IZEAE 20193 128 31 7|&=

X8 EALE H 0|5 S LS SHFEWEH(NCB)E Sl KOBISZ A +&gt

[== BN
=2l dE, A2 S8 ¢

(G )
e Mele | sEEM | omA | o, | H o
HEEANE | AR =xe ftg

088 | 3,247,966 43,468 4,353 174,669 73,963 | 3,544,419
A= M= 3,625,444 | 1,481,789 0 487,243 91,950 5,686,426

X‘iE -
< S8 | 2,154,192 285,445 0 940,138 241,535 3,621,310
ﬁ";’ JMKQME | 440,519 0 2,546,584 0 0 2,987,103
o

7|E} 257,775 15,89 0 0 0 273,669

Al 9,725,896 | 1,826,596 2,550,937 1,602,050 407,448 16,112,927
04 228,656 43,468 4,353 | 174,669 73,963 525,109

N2 1,203,724 1,481,789 0 486742 91,950 3,284,205

gﬁ SE | 921,506 285,445 0 939,638 241,535 2,388,124
ol | 198,102 0| 2,546,584 0 0 | 2,744,686

7|et 83749 15,894 0 0 0 99,643

AN 2,655,737 | 1,826,596 2,550,937 1,601,049 407,448 | 9,041,767

e 3,019,310 0 0 0 0 3,019,310

N2 | 2,401,720 0 0 501 0 | 2,402,221

ww B2 1232486 0 0 500 0 1,233,186
32| omigale 242417 0 0 0 0| 242417
7|et 174,026 0 0 0 0 174,026

A 7,070,159 0 0 1,001 0 7,071,160

& 9,725,896 | 1,826,596 2,550,937 1,602,050 407,448 16,112,927
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H2, HR), 712, =2, M= -M 2=, Hiof, AL,

T, HH, DNA-RNA-Protein, F&=, #MMANE, Loy, CHIEMAFE, 71X
He)oig
(Er91:24)
S e _
=—u H:'L oj4=E AE = oIHRHE 7|Et Al
3:r"-.-_-
pHa 2568 51,130 362,336 0 927 | 416,961
5 223,834 1,375,153 | 1,691,674 0 13,150 | 3,303,811
HR| 19,447 32,279 59,929 3 0 111,658
7| 0 0 0 0 0 0
=% 216 2,847 6,653 98876 4210 112,802
tHot 59,904 68,731 192 0 0 128827
Ao N 16,492 376,646 0 0 0 393,138
=2
e
% 126,822 1,831 282 0 19,207 148,142
HEZAMZZF 1 1,376 318 296 14 2,005
Ay 0 0 533 2,160,297 6,160 2,166,990
DNA-RNA-
protein 64,120 1,120,390 224,977 482,304 24,703 1,916,494
e
FEE 2591 37,615 1,561 0 1638 | 43,405
27 515,995 | 3,067,998 2,348,455 2,741,776 70,009 8,744,233
SHAE
Memw 492884 2113544 1054646 215315 164,894 4,041,283
=20o
EIEsL] 2241 154,827 87,961 8,232 8 253,269
glg I:I-Hﬂg
e | T 2,523,794 133,821 90,510 18,769 9,066 | 2,775,960
MEFEE
=Y 391 29 69 101 58 648
A7 3,019,310 2,402,221 1,233,186 242,417 174,026 7,071,160
7|E} 9114 216,207 39,669 2910 29,634 | 297,534
By 3,544,419 5,686,426 3,621,310 2,987,103 273,669 16,112,927




16 AEATRH S| =7k

© =28 IHIIE * KOBISO|| /&l HHE StHS 7|EO 2 NAMECIANHE7|7GBIF)2| 2R A7
(GBIF 2FA|A)ol (Taxonomy)of| DH&IEl Zt g}
= PN =Lt o GBIF 25|7(Animalia, Plantae, Fungi, Bacteria, Chromista, Protozoa, Archaea,
&gt Viruses, incertae sedis)& =L A0 U7 O|ME, S22, Al2=2 128t
(L)
2T % U
IE UE
Ez Fungi 158,552
M= Bacteria 975,614
Ml Archaea 28,017
HAl Cyanobacteria 1,509
o= YMDE Actinobacteria 140,967
HAEE Protozoa 12,376
ez Ascomycota 107,782
Hi2E Basidiomycota 49,670
27 1,474,487
T=Z(EED) Bacillariophyceae 44,693
EXMER Rhodophyta 74,018
=z Phaeophyceae 27,688
SXMER Chlorophyta 36,617
EiRAEE Marchatiophyta 0
MRAMER Bryophyta 3,745
Mg ZEfRAEE Anthocerotophyta 5
Stz Psilotopsida 2,763
Az Equisetopsida 2,571
MEY Lycopodiopsida 6,712
oAk Polypodiopsida 88,339
2HZ Cycadopsida 628
24z Ginkgopsida 0
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N % U
IE qz
TAEZ Pinopsida 223,067
=z Magnoliopsida 2,856,624
ME mRiAE
ul stz Liliopsida 1,171,610
27 4,539,080
HHEE Placozoa 0
HES Porifera 4,969
ANZESE Cnidaria 5,561
RESE Ctenophora 24
HYSE Platyhelminthes 178,916
MYSE Nematoda 7,447
EigSE Bryozoa 5,346
YHSE Tardigrada 135
LSS Echinodermata 10,241
XS =E Mollusca 130,423
= EEE Annelida 55,823
25H2 Arthropoda 799,121
HXSE
=257 Insecta 630,966
AMF Amphibian 0
sz Reptilia 12,045
oi=s0ig Chondrichthyes 0
HMESE galojz Placodermi 0
Ry o Osteichthyes 0
xz Aves 306,826
Z8Z Mammalia 1,340,726
27 3,488,569




MRl S| 27157
KOBISOf| i2iEl HEMEIYHE SIES 7|E 22 NAYSCIAEY R (GBIF2 27
H|A|(Taxonomy)of| 0f&I5t0 O|ME, A8, S22 2 =EE NS
(Ek2l:2)
o= AE =
5 A% 5 A 5 A%
Magnaporthe Solanum Mus
1 oryzae 36,718 | lycopersicum 259,619 musculus 157,302
H =GR EOE A5
Escherichia coli Populus davidiana Zacco platypus
2 R 17,681 AAILFD 69,259 /20| 52,644
Methanobrevibacter Pinus koraiensis Carassius auratus
3 smithii 10,761 RHio 47,970 220) 21,859
Lentinula Chamaecyparis Anas
4 | edodes 2,827 | obtusa 33,794 poecilorhyncha 19,532
i ey e el
Fusarium Oryza Crassostrea
5 | graminearum 2,648 | sativa 32,112 | gigas 18,122
52 8%0| By =
Saccharomyces Pinus Anas
6 | cerevisiae 2,044 | thunbergii 28,873 | platyrhynchos 14,813
Y hear] =& e8|
Caldicellulosiruptor Pinus densiflora Zacco koreanus
7 bescii 1,922 ALt 28,713 24 14,376
Staphylococcus Allium Larus
8 | aureus 1,911 | sativum 21,605/ crassirostris 12,529
Mz MR o= Ho|Zay7|
Colletotrichum Abies Passer
9 | acutatum 1,764 | holophylla 20,070 montanus 12,329
DFEER HUg =)
. . Paralichthys
Fusarium Glycine max .
10 moniliforme 1,623 = 19,404 &l%aceus 11,949




O =533

(GBIF R0l
me 5 29|
MO E

o

03

2019 S7P4EARK SAHREH

19

KOBISO| 22! WHHE(NCBI 2R +7)8 12 7IZ02 MBIy ™|

THGBIF)2| 2FA|7|(Taxonomy)0l| O Elot0] 0| M=, A=, &

S =282 HS

(k2L 2)
0| 4E AE =
5 #y z TS 5 i
Escherichia coli Allium cepa Myotis brandtii
1 iR 35,394 ot} 735,785 e 339,512
Staphylococcus Brassica Pseudorca
2 | aureus 35,093 | rapa 560,064 crassidens 180,027
i e =2 =YL
Vibrio Capsicum Clonorchis
3 | vulnificus 21,336 | annuum 136,882 sinensis 172,129
HIE2|Q IS 2% UHES
. Raphanus Balaenoptera
4 My cobacterium 21,080 | sativus 63,713 acutorostratascammoni| 85,021
intracellulare o alg71a
T o= L H
Bacillus cereus Brassicaoleracea Pantroglodytes
5 I 16,877 o= 58,032 x| 41,810
. . . Heterocephalus
g Mlevsiella 16,658 Alllumsativum ;3195 giaper 39,516
4 = 71250| S|
. Capsicum .
Bacillus Cotesia
7 amyloliquefaciens 15,376 l;f;catum 35,890 vestalis 30,029
Bacillus Capsicum chinense Mus musculus
8 methylotrophicus 15,005 SHt| 2 34,999 e 10,363
Brassica Notothenia
Enterobacter
9 14,790 | napus 21,114 coriiceps 6,283
aerogenes i"’ﬁ E%%’ill,
Mycobacterium Gracilariopsis Rattus
10 | tuberculosis 14,471 | chorda 12,130| norvegicus 6,058
Z237 WA 2H7] &3




20 AEATRH S| =7k
Al WYX St
KOBISOY| 24211 = (MBOEFY b1+ IR 2)8 A= 2 Q17 75k 318
(Et91: 24)
O =xg 2= 3ig
S ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019
gf;{l\_ﬁ.’- 1,006,320 369,856| 262015 810507 1,686,184 760957  596,125| 2555857 1,345,494 332,581
SEUSMAER 0 0 0] 1,218,248 0 0/ 7876 600472 0 0
2R 0 0 0 0 0 0 0 0125496201 1,317
EEe 0 126423 69,986 0 206070| 185646 0 975526 38399 0
Qe 0 0 0 00 47220 3586 75879 5576 0] 317,985
A 1,006,320 496,279 332,001 2,028,755 1,896,376 950,189 679,580  4,137,631| 3933513 651,883
(&2
O Rrels st 31y
T= ‘ 2010 | 2011 ‘ 2012 ‘ 2013 ‘ 2014 | 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019
o= 271,003| 164,415] 124804 225036 949,790 4334841 551140 607873 46,789 170,035
Az ME 1302201 169,724 50532 1,303568 659,204 136,949 63310 1935701 1,073,964 | 163,254
B8 =g 578536 148478| 139.407| 454504 263121 244757 37907 1348511 175263 230,826
g+ug QIHRE | 2112% 684 834 45028) 23787 34883 288 193081] 2602112 65,282
3= 7|E 5387 12978| 16424 619) 1074 100116, 26935 52265 35385 22,486
Al 1,006,320 496,279 332,001 2,028,755 1,896,376 950,189 679,580  4,137,631| 3933513 651,883
ojd4E BATT BN2 16328 48149 32031 24684 8617 203703 46,789 91,213
AE 97503 36424 17388/ 1000112 81064 80896 46,789 799,032| 1073463 51,523
NEE) SE 536957 86,037 106857 197812 156561 125469 262000 756880 175263 220,038
3= olxR=E 719 567 7510 3009 23061 23174 0] 12720 2602112, 38,866
7|EL 2723, 7065 16 0 0 1623 181 32073 35385 18833
27 672805 155205| 1413401 1281082 292717 295846 83457 18044081 3933012| 420,473
oj4= 262576 139303 108476 176887 917759 408800 542523 404,170 0/ 78822
AE 3277 1333000 33144 303456 578140 56,053) 16521 1,136,669 501 111,731
Moy SE L1579 624411 32550| 256,692 106560 119,288 11,707 591,631 0/ 10,788
3= QIMlRE | 13928 17 83/ 10019 726 11,709 288/ 180361 0] 26416
7|E 2664 593 16,408 619 1074 98493 25084 20192 0] 368
| 333464| 341,074 190,661| T47,673| 1,604,259 694343 | 596,123| 2333023 501] 231,410
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(=52 Fra))

© xtelseld sigt

= ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019

ey 303301 5095 47,736 0 24165 35629 1 945 89 0

=22 347101) 127,436 83.871| 748,160| 226,171| 107,997 57,974 1276895 46,392 281,814

T3 0 104 231 19279 3 78143 0/ 12,038 783 1,285

7|zt 0 0 0 0 0 0 0 0 0 0

=% 35 0 0 0 12| 3506 6,201 333 93387 9,228

tjot 0 1 0| 45380 339 1093 9732 27142 0 45180

:ZE ZXt 4 5702 201 305,397 7962 2345 44| 71240 337 87

=43 5588 7195 7,254 12,085 8098 2680 0 564000 32,681 16,161

MIE MZF 61 0 0 833 0 0 0 395 554 162

H|H 3,581 285 376 545 0| 20124 11 14,063] 2,088,937 39,078
DNA-RNA-

protein 3,618 286 378 38869 25296/ 1316 1996 194,026 1630408 20,301
e

FEE 5,950 0 1682 0 571 1,584 71 6308 24,666 2573
AN

H 78924| 24381 58,186| 574,938| 662,758 330,773| 75,600 2,145,651 501| 89,571

Mo Eapsll 8,236 182,164| 29,043 107 0 33719 0 0 0 0
B2 chzne

H 245915 134,498 103403 | 172,625 941,491| 329,663| 520,523 187,233 01 140,609

AZHE 387 31 29 3 10 188 0 0 0 0

7[Et 3619|9101 0/ 110,534 0 1469 7437 144,762 14,778 5834

B 1,006,320 496,279 332,001 2,028,755 1,896,976/ 950,189 679,580 4,137,431 3933513 651,883




N
N

SAstsRI

ﬁ 17,938%
oSS 3,046%
8,894vial

HATKIS S Wi 7xtel MefEAL 20

g
ga-stl HE-2E, 2, AL, FH|, o ol
L) =

XEAZDO F A

CHAIE
201944

10,2843
D
173,0253

, 769z
424,704%

5,4008
28,5948

U CLES 272,183«
21 3,847via|

EHARE

3y

A/ vial
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102,504+

2 Mt 1983 3863
32,674% 11,8734
468% 5,424%
12,5518 738,939
3195
1,239%
8,552
148,889vial
BE-22| M43

428,856H

5

8,135

690,423%

BT

0

=

| 32,4785
2,267,993%

1,236,342vial

56,9613
[
2,757,438%
S0 89,226
1,707,853d

U= 14,2598
177,967

F|R2hE

854,166

2,955,948
16,830,391

vial
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[0

AWHoATRS e AL 29

EEXIAL 166F 10,4278, AZXIIS 6,769F 424,704, 0| M2

[=L]
= i |
dh=-std dat Xtel2 54003 17938F, Q| Ref= A2 15 3,046 (8,894 vial)
[O211] 22 816 M3} SISHSAITHSRH)
=/ H/vial

2 A2 04z QIR 3= M2 042 QIR
X QINFH=SC B T F oA Yt vial 2 S| ME

1284Z 173,0258, A2
SEEXAL1F 272,183H(913,847vial)

SXII2 15498% 1161107, 0|4E

272,183
O

H/vial

e 913,847
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O

5 4 o RetE = A2 ojdE QRS
2ol B F 2 W ol ‘F'2t vial = SH L=



2019 27BN SAREY 25
[E] w2-ste Mo} sigt
Ry | sy SAksAt TR
WIHER 105 & 6,633 H 1692 & 48208 H
sAER 27 & 1578 H® - -
=x)2 - = - A - 3 -
%% = =< =
e sas 23 = 2,205 H 7251 & 101,163 H
LS - 5 - 133 = 13,636 =
Alokx| 1 = 11 # 5 & 10,018 H
27 166 = | 10,427 ® | 10,284 & 173,025 M
W7|¥ER 61 = 379147 H 6,553 & 24,807 H
sAMED 2232 & 3735 H 323 & 7132 A
X2 - = S| - = -
Al
el shag 4462 B 811 H | 8038 | 82395 X
CEN 3% = 90 584 = 1,776 =
AotR - 3 o - 3 - 3
29 6769 = | 424704 FH | 15498 = 116,110 H
|I"ER 1,900 = 8442 = 198 = 783 X
CYNE] 8 = 542 2 - B -
2x|5 52 & 298 = - B -
o= 5 = =
el s 2040 5303 F 1258 & 27801 A
CE 1322 & 3,353 = L B 0
Aoty -5 .= - 5 - 3
29 5400 & 17,938 = 1460 & 2859% A
2931 & 7176 9
PJIHEH = ' = ’
vrgss VS (7.973) wial) VS (40,091) (iah)
o ]
LAlZH .= e .= i e
ST ° (vial) © (vial)
15 4 265,007 o
Hye = = ’
=l 13 (921) (vial) 13 (873,756) (vial)
ol| o o
Qa2 slzE .= . ° .= . e
T;qgj =eT ° (vial) ° (vial)
= A H = l<:‘::>’ = EI::!
K " " (vial) - S " (vial)
Aoty - = -2 - = - 3
< (vial) ° (vial)
2 | = 3,046 ¥ | = 272183
(8,894) (vial) (913,847) (vial)
) 12,336 = 456,115 ® 27,243 = 589,912 X
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ZATHSAIY & S22 31665 428 856X, A2t 32,4785 2,267993%,

581355 690,423, QIN| RS X2 15 854,166H(1,236,342vial)

HL
It
rk nE
Ad
0x
i)
]
0=
MHo
Ral
rio
Tl
[0}

338
T 854,166 .
U
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 58135 M
32478 '
3166 3247 =
= g e olsele

H/vial
"""""" 2,267,993
@,
1,236,342
690,423
428856 P I ,,,,,,,,,,,,,,,,,
= Mg Oj4E QIXIReE

X QINFH=SC B T F oA Yt vial 2 S| ME

_rT‘_I
>

MXIRl = SE2XI2I2 56961F 2,757438%, Al
TH214,259F 1779674, QAR 2SR 15 2,955,948H(16,830,391vial)

[1212] & Be| 4at $EHEHIAR)

H/vial
16,830,391
@,
2757438 M
N . 1707853 B
J . 177,967
=2 Alg ojys olxigate

Xtel2 89,226% 1,707,853, 0|42
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[£] 2E-pa| 5y
Ry | Hy SAsAt ahytel
|HER 2990 | 76708 H 8160 = | 488581 X
sAED 33 & 340,907 H B - H
27l -3 - 3 -3 - 3
%% = =< =
e shHm 53 & 6425 ® | 42,661 B | 2,065910 H
sias 7 5 16 o 6122 & | 150,298 H
Aok 83 = 4800 H® 18 & 52649 M
A7 3166 & 428856 & = 56961 & 2,757,438
I7|HER 611 & 1,351,322 & 50241 & 207,503
sAE" 24,122 = | 863,906 H 2550 & | 256,024
X2 - = S| .= <
Al
el shag 7,725 5| 52358 H | 35120 3 1,237,494 H
DR 20 = 407 H 1315 = 6,832 H
Alokx] -3 - A -3 -3
A7) 32,478 & 2,267,993 H = 89226 = 1,707,853
I7|HER 34984 & | 621,725 = 1199 =& 12079 o
sAEL 759 = 7596 = - = - H
=) 712 & 3,282 = 2142 = 92 =
oA -
x;’f g 6817 & 2502 = 12815 & 165793 H
sias 8026 & | 3279% F 3 2 3
Alokx] -3 - F - 3 - A
27 58,135 & | 690,423 = 14259 & 177,967 H
838,806 o 39,865
PJIHEH = 4 = 4
vrees T2 (1159,140) (vial) 13 (589072 (vial)
o ]
LAlZH = e .= e
enET < (vial) < (vial)
15,360 & 2916083
Hy= = ' = 710,
=l V3 (77.202) wial) 13 116,241.319) (vial)
ol - o
Q= slze .= _° .= . °
T;qgj =eT ° (vial) ° (vial)
i — =} = 4
K - ~ (ial) - s " (vial)
Aloky .= _ = .= _ g
- < (vial) < (vial)
. | = 854166 & | = 295598
(1,236,342) (vial) (16,830,391) (vial)
7| 93,780 = 4,241,438 ® 160,447 = 7,599,206 H
X B T oz 5|



[
>

02 o

ox ME

-_—

HI

ByARXL S| YA MEZAF 20F

SATISKIY & SEXUR2 1985 32,6747, AEXIRI2 468F 12,551, 0| YERI2
53623 12,081, QIH| RS2 15 8,552(8 552vial)2 2

12,081
rrrrrrrr 8,552 -
ss E) ngE  oigHe oge  omigHe

X QN FH=2 B Bt A il Yatvial2 SA| ME

IR & SEXHRI2 3863 11,8738, AZX2I2 5424F 738,939, O|MEXI2
319% 11,2397, Q1M QEHSXI2IS 15 102,504 (148,889 vial) 2 2

020 2] RHel YA} SIS YR )

3/Y Hvial

Pl IR & - ¥ .- S
102,504 .
0,

""""""""""" 148,889
| 1,239 I
s2 N2 oyE  oWsde s2 M2 oE  oWsae
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ey 2y SAMISAHA I PN
WIHER 132 & 28870 H 95 = 10362 HN
sAEe 10 & 2,729 H - B -
=x) N - A N - A
2 wme - 5 - H 128 % 363 A
C N 13 & 16 = 160 = 1,035 H
Alokx| 3 = 1,059 = 3 = 13 o
27 198 & | 32674 H 38 = 11,873 H
WIHER 76 = 136 = 5266 & 735894 A
sAEY 25 & 12191 H 12 = 149 &
SN - 3 - A - 3 - A

Al

;‘; sizg 143 = 167 H 79 = 2,829 H
CEN % = 57 H 67 = 67 H
Alokx] - 3 - A - 3 - A
27 468 B 12551 H 5424 = 738939 H
|HER 4673 = 9137 = 211 & 888 =
CYNE] 188 & 301 = - B -
2x|5 133 = 1392 = 90 = 314 H
",ﬁf sgs 15 848 = 18 & 37 H
CE 367 & 403 = - B -
Alokx] - 3 - F - 3 - A
27 5362 & 12,081 = 319 = 1239 H
8,552 o 3,565
WIHEE = , S = ) IS
vrgss '3 (8552) (vial) VS (7.863) (ia)
o ]
e AlEZH - = - o .= - o
sTET ° (vial) < (vial)
= 98,939
=232 .= . © = ’ o
=R S (vial) T 3 (141.026) (vial)
ol o o
|2 g - B -l - = S
xtel via (vial)
sHAu = %‘ = %‘
T e ™ (vial) - s " (vial)
Aot - = . 2 . = . @
< (vial) ° (vial)
2 | & 8552 o  x 102504
(8,552) (vial) (148,889) (vial)
Y| 6029 £ 65858 HN 6130 = 854,555 AN
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11 600 PyER
6 563 SHER
gay 5
SH AN / 733 S5
10 663 sk
3 188 sze
=3 12 403 YR
z2|
Mg B 1 100 SAESR
Mzl Al 16 1416 s
3 96 sk
1 204 Py
7[EMA A 1 20 =AlEE
5 293 =x=
2% 76 5,279 -
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oz HEo Ald
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1 21 s
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0=
og
re
-
Ral
o
o)
f
.
0x

Egyedqa
2% SER F1AA SR/
S (2ot
HHOFR])
52 2,311 m|ges
e
(M2 FH) 2 218 =A%
2 38 B4
AHDO4
Mg | 2AE2 14 1,673 |gsL
zH| (HiolE] Hat, 2 22 SAER
22| ZH)
4 33 =X
23 3,887 RIPf<ET
7erstH|
7 84 2|2
A 129 8,266 -
o =] =
AHAAX]R Ql2dzigt
ZMCA BASR T[S E HET T 0| BR3t 0l
z|z8te| olaist
2% 27
AL MAE s | Esa | U
WYER 181 139 103 14 10 447
SHER 303 290 416 22 211 1,242
X5 69 45 62 - - 176
sam 19 - - - - 19
sl 51 45 47 3 9 155
Aloky| 6 3 10 6 4 29
A 629 522 638 45 234 2,068
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Z|Z2 547 15~"194) Scopus 2R E =FHIZ E4

NAMCZ 71 =R £7t B2 BRR2
015(119,595)>77(86,875)>XF(52,245)= 2 Z LIEFt 1,
L= 015(2,723)>T7(2,153) =2 2 TAHE.

2 MAEE 20k=CHeHHO| =2 = AN

HMA e =4 =2 HIS2

ST E(4.91%), 0|MSZ2(4.79%), HHSE(4.14%) =001
0]2/0fl= CHEE 1~3% O|LHZ ZALE!

17,704
15,737
9,323
‘ | 4,786 4,447 4,035 3844
[ ] ° ° ° ° ° ° o—
x= HYSE ZRF 1SM=E MY IMT 23 AR
Aves Protozoa Mammalia Vascular Nematoda  Amphibia  Insecta  Mollusca
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Mol Xl 2 Lol =22 M Zal(Scopus 7|FE)
[%1] Scopus =& 81t
s 2015 2016 2017 2018 2019 2
FAA | S HAA | I | BAA | S A S EAA | SH O EAA | S
ERT 6688 132 22758 19 2202 25| 2363 17 2206 12 15737 205
z7 10451 159 | 9335 131 10068 157 11,160 164 11,231 180 52,245 791
PR 06 185 7 8% 6 86 8 T 10 L] &2
e 663 5| 505 0 425 1| 41 2 | 448 4 2502 12
OF  23% 501 24193 574 24184 52 24870 537 23,99 569 11959 2,723
0 476 3% 419 14 428 13| 430 17 302 7 2055 85
B mnbes 197 A Te 0 182 1 181 W31 68 7
Fotaa 8 1 8 1 8 0 107 0 9% 0 42 2
o e 9 5| 161 2| 185 5 21 8| 142 4 900 24
S e & 0 6 0 7 0 8 0 0 0 A 0
2y 7 2 28 4 33 10| 27 7 257 6 1422 29
o ooda | 6 8 582 7 59 8 480 11 600 7 3397 4l
. 38 2 24 1 28 2| 261 9 224 8 1290 22
n= 2920 1 297 4| 281 3 289 3| 2712 3 1431 14
28 91 7 198 10 271 12 228 14| 212 11 1,100 54
H ot 6 0o 7 0 2 o 2 1, 9 0o 2 1
B opoda 198 0 1% 3 11 4 1% 1 18 3 75 11
oM e 11 w9 15 789 1| 71 8 608 11 384 56
o a8 0 &9 0 & 0 8 1 W 0 3 1
Cegata | B 123 2 % 0 3 0 B 0 13 3
o . 19 4 120 7 1% 8 1@ 4 19 6 606 29
8 197 19 90 16 82 15 979 19 T8 13 4786 82
e e 20 0 M 0 s 1 om0 1 o 8 1
E8 WG 2 680 6 932 14 1250 18 759 12 4035 52
Anl a1 8 2 180 0 203 2 185 2 984 7
DEUB e 1 8 1900 T2 1913 69 208 71 1720 6 9323 363
BN 16064 417 17400 462 17749 425 18,286 446 17,376 383 86,875 2,153
BUSE g7 59 3893 58 3784 65 369 65 2455 41 17,704 288

%20192| B x| WA TS
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[E 2] Scopus ZL{2| =1 H|2(15~"191d)

39

7 =24 auess | el
O]F Fishes 119,595 2,723 2.28
& Fungi 86,875 2,153 2.48
ZRaves 52,245 791 1.51
UMEE Protozoa 17,704 288 1.63
E Q= mammalia 15,737 205 1.30
TISAE Vascularplants 9,323 363 3.89
M8 Nematoda 4,786 82 1.71
2EMF Amphibia 4,447 42 0.94
=& |nsecta 4,035 52 1.29
K| Mollusca 3,844 56 1.46
EX| Arthropoda 3,397 41 1.21
It&E5{ Reptilia 2,502 12 0.48
S|™M Porifera 2,055 85 414
X} Cnidaria 1,431 14 0.98
£k Annelida 1,422 29 2.04
31| Echinodermata 1,290 22 1.71
28 Rotifera 1,100 54 4.91
740] Arachnida 964 7 0.73
EH& Bryozoa 900 24 2.67
2= Brachiopoda 715 11 1.54
H& Platyhelminthes 684 7 1.02
0| Urochordata 606 29 4.79
5 Acanthocephala 462 2 0.43
29 Tardigrada 359 1 0.28
9} Chaetognatha 139 3 2.16
S & Gastrotricha 85 1 1.18
431 Sipunculida 27 0 0.00
LHg} Entoprocta 26 1 3.85

Z% : www.scopus.com (SCI, SCIE =2 Z{AAt0|E)
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Mol x}el 221 2 =284 ZaHPubMed 7|F)

ZMCHE O|= ZRIE R YOSt MA|H 2 (PubMed) SHH =&
CHAIE 2015 ~ 20194

EES Z 3744247 x0|42(40,83871), A12(692771), &

I|9IE MY APATH2™H FQ K, MEH =2 H S3i-==
7| E REHU(F7FLAESIIMATHE]), XH|ZAF SS
£ Y Hlo[EfH|0| A~ HAS Sat HAM7|AEE 2K et

QIR s 2Hxt2

cell(50,4947), protein(45,18471), tissue(21,07271) &0 2 LIE}

[Z 1] PubMed =224 ZaH(2lx]| F2HXI=)

=(104,45471), 21| KR2H(222,20571)

[0]220} S5 = 2E NS 93 24
Z4 Al

= ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Al
cell 10,019 1 10,184 | 10,400 | 10,186 | 9,705 | 50,494
protein 9,755 | 9,911 9,687 | 9,209 | 6,622 45,184
tissue 4,433 | 4,455 | 4,372 4,288 | 3,524 (21,072
blood 4,094 | 4,262 | 4,304 | 4,132 | 3,089 19,881
cellline 3,041 | 3,062 | 2,938 2,912 | 1,495 13,448
cancer cell 2,376 | 2,466 | 2,391 | 2,479 | 2,376 112,088
DNA 2,212 | 2,088 | 1,982 | 1,947 | 1,636 | 9,865
RNA 2,026 | 1,923 | 1,870 | 1,687 | 1,253 8,759
serum 1,490 | 1,611 1,583 | 1,534 1,511 | 7,729
nucleic acids 1,980 | 1,806 | 1,698 1,578 681 | 7,743
antibody 1,116 | 1,238 1,176 | 1,111 900 | 5,541
plasma 868 930 926 936 934 | 4,594
genomicDNA 867 825 813 733 554 | 3,792
siRNA 540 478 424 399 301 | 2,142
bone marrow 351 374 353 337 311 | 1,726
urine 274 294 293 313 265 | 1,439
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T= ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Al
shRNA 398 343 287 267 144 | 1,439
miRNA 250 256 283 231 224 | 1,244
body fluid 222 208 206 213 124 973
whole blood 125 139 141 140 121 666
cDNA 135 129 105 83 85 537
tissue microarray 108 103 86 73 86 456
sperm 85 72 79 74 70 380
peripheral blood mononuclear cell 52 70 62 62 63 309
sputum 74 46 61 62 61 304
saliva 39 56 50 b4 51 260
EST 18 23 17 12 18 88
bone marrow mononuclear cell 6 9 6 7 1A 39
paraffin block 3 3 1 4 2 13

% 20199 X TA 218l F

[32!1] PubMed 2IX|ReiXI2 42| 1071

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

7729 7,743

cell protein tissue blood cellline  cancercell DNA RNA serum nucleicacids
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S=XH

=487

primate(72,10774), mouse(1753171), rat(6,27071) =2 2 LIER

[& 2] PubMed =224 ZIN(SEXHR)

= ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Al
primate 16,038 | 16,644 16,925 16,010 6,490 | 72,107
mouse 3,553 3,633 3,670 3,644 3,031| 17,531
rat 1,454 1,322 1,293 1,198 1,003 6,270
pig 360 397 386 376 268 1,787
fish 351 391 342 348 350| 1,782
cow 178 216 190 183 131 898
rabbit 173 179 181 140 141 814
bird 157 161 192 177 112 799
zebrafish 83 96 109 85 124 497
Drosophila 73 85 86 90 71 405
Caenorhabditis elegans 51 55 55 63 51 275
hamster 66 52 52 54 39 263
Mussel 52 47 54 39 45 237
moth 46 37 42 43 37 205
bee 54 48 35 31 26 194
frog 30 40 14 30 14 128
mosquito 28 23 30 19 26 126
Abalone 10 14 12 " 10 57
Eel 8 9 7 12 15 51
Tuna 6 6 4 8 4 28

%2019 X FA Tl S
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primate  mouse rat pig fish cow rabbit bird zebrafish  Drosophila

ASR

B{1K(1,00021), OH7 [ETH(9537), At2taK(8592) =2 2 LIEE!

[ 3] PubMed =224 Z1}(AEXH)

&2 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Al
gramineae t{2} 200 222 224 213 141 1,000
Arabidopsis thaliana 017 |y 190 207 197 171 188 953
Brassicaceae &A1t 196 200 188 187 88 859
Oryza iz 141 153 146 137 123 700
Soybean 2 114 122 112 132 124 604
panaxlef 121 132 127 127 97 604
Leguminosae St 141 15 123 145 85 609
solanaceae 751t 103 122 17 94 52 488
Compositae =3t} 94 80 104 95 56 429
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7= ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Al
Pinaceae ALt 23 18 21 32 12 106
Cucurbitaceae 2t 19 25 19 27 16 106
Sargassum ZAjgt 13 8 18 16 15 70
Gingko 2&LIF 10 10 15 10 14 59
Malvaceae Ot21t 13 13 " 12 6 55
Chestnut ZLi2% " 12 1" 8 13 55
Chenopodiaceae HO}31t 8 1" 17 9 10 55
Yam Ot 3 " 9 12 " 46
Vitaceae =1t 7 5 6 15 7 40
Liliaceae gt 8 7 4 7 7 88
Ulva Z2f 2 9 6 3 9 29
Pyrus Hi{Lt2< 2 6 7 4 8 27

% 20199 K| TA 2 S

gramineae  Arabidopsis Brassicaceae Oryza Leguminosae Soybean  panax solanaceae Compositae Pinaceae
b thaliana  ARfaft B 3 3 ot 715zt =3t ALpRa}

Of7 ek
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O 4Ext2
bacteria(15,38671), fungi(12,07674), virus(5,04071) =2 2 LIE}:
[E 4] PubMed =22 ZaK(0| MEXI2))
72 2015 | 2016 | 2017 | 2018 | 2019 | &M
bacteria 3,155 3,286 3,304 3,290 2,351 | 15,386
fungi 2,527 2,649 2,643 2,559 1,698 | 12,076
virus 993 1,028 1,066 1,042 911 5,040
mold 432 484 451 494 307 | 2,168
yeast 242 262 273 266 248 | 1,291
Actinobacteria 273 242 253 238 118 | 1,124
protozoa 182 206 198 190 152 928
Lactobacillus 112 142 135 170 171 730
algae 79 70 90 86 86 411
microalgae 77 61 72 89 65 364
phage 62 73 70 81 74 360
mushroom 71 70 59 73 63 336
archaea 60 46 49 33 31 219
Anaerobes 48 41 40 40 46 215
lichen 16 27 17 33 27 120
Prevotella 19 1" 9 12 19 70
% 2019 E x| ElA| 715 ¢
[22! 4] PubMed D[ 4= X3! 42{ 107}
16000 15386 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
4000
12,000 12,076
loooo e W
8000 e W@
600 e W
5,040
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Global Biodiversity Information Facility(GBIF)

o USSIH H|0[H, 2T E04, SHES0], Tital, HIERIZ tool, MAT, QUES AlA

c1ZS| il
Bl S MECIFA M H SHAS Q|5 M|AE QI HEQIT

O o

o T2 S5 MECtY H0[ES 2RAHN S4T o2 BEEE NS HsE o]

= o
IZ| YEE K=ol MBSt 2242| 7 |SE2 AM S T22E o 4= 9l
o

23235t EM: Animalia, Plantae, Fungi, Protozoa, Chromista, Bacteria, Archaea,

Viruses, Other

- M|ZE FER: Human Observation, Observation, Specimen, Unknown evidence,

Fossil, Living Specimen, Literature Occurrence, Machine Observation

* GBIFCIOIE| 7|S s+ S8, 412, 8E2|0tS HIR3 2019 128 139 745 Ho{M T

fas)
ajo

0H1

V=
= —

0
(20%)% EI=R N

—_

U(76%)2 HoiM Aon], 22 712t AE 7

222078 2

[§E] Statistics of Kingdom in GBIF

a2 Occurrences species H|E(%)
Animalia 1,048,709,257 2,781,785 76.16
Archaea 242,095 745 0.02
Bacteria 11,927,867 22,283 0.87
Chromista 12,171,692 149,861 0.88
Fungi 18,927,682 335,655 1.37
Plantae 276,199,569 755,504 20.06
Protozoa 1,096,343 11,211 0.08
Viruses 40,574 9,597 0.0
incertae sedis 7,732,569 9,403 0.56

& 1,377,047,648 4,076,044

ZX : https://www.gbif.org/species/1?root=true (19.12)



Catalogue of Life

e Species2000 2 Integrated Taxonomic Information System(ITIS)0f| 2|3 A|ZHEl
Z2MO=Z 2019 1,837526 MEZ 2[AEE AMSIIS. Ol= M| L2zl

HMA Y=F (2f1,4002H5 FF)2| of 13%E RIX[SHE =X Q.

e Catalogue of Life?| 27R=E S4= =/ -EXIS==(Animalia-Arthropoda)0|
1,082297E02 7tE BB

[52E] Actual species of Animaila Taxonin CoL

Taxon Actualspecies Taxon Actuals;_)ecies
numberin CoL numberin CoL
Animalia
Acanthocephala 1,330 Micrognathozoa 1
Annelida 14,399 Mollusca 65,442
Arthropoda 1,082,297 Myxozoa 245
Brachiopoda 396 Nematoda 3,455
Bryozoa 5,434 Nematomorpha 361
Cephalorhyncha 237 Nemertea 1,371
Chaetognatha 132 Onychophora 167
Chordata 69,913 Orthonectida 25
Cnidaria 11,151 Phoronida 19
Ctenophora 200 Placozoa 2
Cycliophora 2 Platyhelminthes 18,616
Dicyemida 122 Porifera 9,092
Echinodermata 6,828 Rotifera 2,014
Entoprocta 171 Sipuncula 205
Gastrotricha 852 Tardigrada 1,018
Gnathostomulida 100 Xenacoelomorpha 456
Hemichordata 139
Plantae

Anthocerotophyta 221 Glaucophyta 0
Bryophyta 13,371 Marchantiophyta 7,206
Charophyta 0 Rhodophyta 0
Chlorophyta 0 Tracheophyta 345,676
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Taxon Actuals;_:ecies Taxon Actuals;_:ecies
numberin CoL numberin CoL
Protozoa
Amoebozoa 100 Microsporidia 1,222
Calcitarcha 0 Mycetozoa 1,218
Choanozoa 99 Not assigned 71
Euglenozoa Percolozoa 4
Loukozoa Sarcomastigophora 6
Metamonada Sulcozoa 0
Bacteria
Acidobacteria 15 Fibrobacteres 2
Actinobacteria 2,419 Firmicutes 1,841
Aquificae 28 Fusobacteria 33
Armatimonadetes 2 Gemmatimonadetes 1
Bacteroidetes 845 Lentisphaerae 2
Caldiserica 1 Nitrospira 10
Chlamydiae 13 Planctomycetes 17
Chlorobi 17 Proteobacteria 3,571
Chloroflexi 25 Spirochaetae 111
Chrysiogenetes 4 Synergistetes 19
Cyanobacteria 632 Tenericutes 202
Deferribacteres 12 Thermodesulfobacteria 7
Deinococcus-thermus 74 Thermotogae 40
Dictyoglomi 2 Verrucomicrobia 34
Elusimicrobia 1
Chromista
Acavomonidia 0 Heliozoa 7
Bigyra 62 Miozoa 249
Cercozoa 48 Notassigned 0
Ciliophora 8,613 Ochrophyta 3,399
Cryptista 0 Oomycota 1,616
Foraminifera 9,076 Picozoa 0
Haptophyta 0 Radiozoa 417
Fungi
Ascomycota 83,837 Glomeromycota 284
Basidiomycota 48,405 Zygomycota 1,366
Chytridiomycota 1,218
Archaea
Crenarchaeota ‘ 58 ‘ Euryarchaeota 319
Viruses
Not assigned ‘ 3,186 ‘

ZEX] : http://www.catalogueoflife.org/annual-checklist/2019/info/totals (19.12)



World Federation for Culture Collections(WFCC)

o FE OIMSHHHIY IHSE MZE
o2 FMAH| 777§=20| &0{5t1 QU= THY|2 XY H|0|E{AA, WFCC World Data
Center for Microorganisms (WDCM)= &= Institute of Microbiology Chinese
Academy of Sciences(IMCAS)O|A| &t2|5t1 9IS, LE|L}2Iof| M= 257 culture

collection0| S£&|0{ 9/2M, 16875171 0| 20| S2&[0] Q2.

= A 1T = = =
2 thyo= 47, WL, 9K, 2Y 59 ¢RE 25

l:

[F3] Ab/sh/o1 7|2 Culture Collection £H0 =

Supported by ‘ No. of collections
University 325
Governmental 300
Semi-governmental 62
Private 52
Industry 24

Z%]: http://www.wfcc.info/ccinfo/statistics/ (19.12)

2 A 2= E 0 d4=2 3180,213210(0 Ml 1,369,660, HIO[2{ A 38,7877,
20| 849,72471 J2| 1 M|IZ 3 32,2204

strain No. of Species/sub-species
algae 3,060
archaea 460
bacteria 16,495
CDNA 15
celllines_animal 401
celllines_plants 0
fungi 25,611
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

S| 50,875

ZX]: http://www.wfcc.info/ccinfo/statistics/ (19.12)

o VM M| & El 0|22 2,832,036710|01 0= 3376067, H7|0]| 288,366,

= 268,64971, 620 HAEI 5122 174,595 2 Z7| =

[5 ] Top 20 strain holders

Rank ‘ Countries and Regions ‘ Total hold
1 US.A. 337,606
2 Belgium 288,366
3 China 268,649
4 Japan 262,953
5 India 219,961
6 Korea (Rep. of) 174,595
7 Brazil 124,334
8 Thailand 119,309
9 Denmark 112,066
10 Iran 111,727
1" Germany 106,386
12 Netherlands 106,275
13 France 97,596
14 Australia 95,015
15 U.K. 87,219
16 Canada 84,741
17 Chinese Taipei 68,553
18 Russian Federation 63,793
19 Sweden 52,700

20 Italy 50,192

ZX]: http://www.wfcc.info/ccinfo/statistics/ ('19.12)
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MIA 3o R ERF2e ME Ho[E S5

o NCBI(National Center for Biotechnology Information) Genbank H|O|E{ S25i&}
- GenBank Sequence CI[0|E{= 1982 12 H|O|E| SES A[RICZ 2k 2 1M 7102
X&Xoz 71511 92M Whole Genome Shotgun(WGS) Sequence H|0|E{=

20023 42 H|0|Ef SES AIFLZ 910 712 GoIM 55t S715t= FMIEY

[32!] NCBI Genbank M% Cj|0|E| S28184(‘19.12)

O——— GenBank
o—— WGS

Bases
10,000,000,00..

Sequences
1,000,000,000

1,000,000,000,...

100,000,000,000

10,000,000,000 '

1,000,000

1000000000 |

: 100,000
. 100000000 ;i A
BT o T AR U VRS VRN AU WU R 7 SN N S S SN
1,000,000/ i i : : 1000 [ : i : T
T
1985 1990 1995 2000 2005 2010 2015 "985 1990 1995 2000 2005 2010 2015

- 20194 12¢€ 7|&: GenBank Sequence 215,333,02074, Whole Genome Shotgun
(WGS) Sequence 1,127,023,870 12 2 Tl A =l

[522] GenBank2} WGS(Whole Genome Shotgun) A/ = H| !

GenBank Whole Genome Shotgun
e
Bases Sequence Bases Sequence
Number | 388,417,258,009 215,333,020 | 6,277,551,200,690 | 1,127,023,870

ZX: https://www.ncbi.nlm.nih.gov/genbank/statistics/ (19.12)
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e EMBL-ENA SE35it
- EMBL Nucleotide Archive(ENA)= X|£% O 2 sequence(@7| ML) 2 Bases(@7|)
74 B7t5k0 2. 20194 12¢ 7|ZE 2 E 2443F9E0t sequencesE 7| E2X0|0,

Bases= 62 971 basesE 7|25t U2

[32!]1 European Nucleotide Archive i|0]E{ #1%}

Assembled/annotated sequence bases by dataclass Assembled/annotated sequence doubling time
16-Dec-2019 16-Dec-2019
CoN
(19.2%) 70
65
EST
60
(0.5%) o
GSS 50
(0.3%) Y
HTC 40
(0.0%) 5
HTG 30
(0.3%)) &
PAT -
(0.3%) 0
5
(3.0%) o ! !
(7"5535%, STS 1900 1905 2000 2005 2010 2015 2020
(0.0%) ear
TSA [ 5equences (47,5 months) — Bases (25.7 months)|
(3.9%)

Z7]: https://www.ebi.ac.uk/ena/about/statistics (19.12)

e DDBJ/EMBL/GenBank MYE 25zl EFME HHE 28

- DNA DB2| DDBJ&= 2,144,934,739 Entries2A 3.8%2| 7128 0|1, Protein
DB2| Uniprot 182,349,144Entries, UniProt/TrEMBL 181,787, 788Entries=C 2

EAE.

[52x=] DDBJ Release Information

DNA database ‘ Entries ‘ Bases ‘ Rate of increase
DDBJ ‘ 2,144,934,739 ‘ 5,462,873,898,835 ‘ 3.8%

Protein database ‘ Entries ‘ Bases ‘ Rate ofincrease
DAD 99,160,186 31,082,147,987 4.8%
UniProt 182,349,144 60,981,773,060 0.7%
UniProt/Swiss-Prot 561,356 201,858,328 0.0%
UniProt/TrEMBL 181,787,788 60,779,914,732 0.7%
PDB 156,406 0.0%

ZX: https://www.ddbj.nig.ac.jp/stats/relinfo-e.html (19.12)



- DDBJOJ|A 7}&F ak2 H|8 X} X|5H= H|0|E = HTC(high throughput cDNA
sequences)?t 53.54% 2 7}& =11, EMBL2 WGS(whole genome shotgun)O|
64.36%, GenBank= VRL(Viral sequences)7t 91.72% 2 7t& =8.

[§£E] Proportion of each archive in each data category (Sequences)

DDBJ EMBL GenBank Total

Category
Sequences | % | Sequences | % | Sequences | % | Sequences | %

BCT 148,195 | 7.69 157,898 8.2) 1,620,474 84.11 1,926,567 100

ENV 343,509 | 3.67 727,099 7.77| 8,284,261 88.56) 9,354,869 100

EST 16,739,182 |21.46, 6,253,448 | 8.02) 55,002,228 70.52| 77,994,858 100

GSS 5,320,539 112.98| 4,962,679 12.1| 30,719,189 |74.92 41,002,407 100

HTC 310,287 |53.54 150,510 | 25.97 118,704 120.48 579,501 100
HTG 3,656 | 2.07 23,873 13.54 148,826 184.39 176,355 100
HUM 84,981 |10.34 170,477 120.75 566,187 68.91 821,645 100
INV 240,842 | 3.72| 1,214,686 118.78 5,011,826 77.49 6,467,354 100
MAM 25,652 | 4.49 50,943 | 8.92 494,294 186.58 570,889 100

PAT 16,579,645 |37.44) 13,924,219 |31.44) 13,784,063 31.12| 44,287,927 100

PHG 444 | 2.35 1,207 | 6.39 17,243 191.26 18,894 100
PLN 329,968 | 5.94 506,315 9.11| 4,722,389 84.96) 5,558,672 100
PRI 20,422 [13.12 8,165 5.24 127,112 |81.64 155,699 100
ROD 57,131 9.8 57,096 | 9.79 468,969 180.41 583,196 100
STS 40,231 | 2.99 81,787 | 6.07 1,224,947 190.94) 1,346,965 100
SYN 34,028 [12.15 33,637 112.01 212,374 75.84 280,039 100

TSA | 13,292,816 | 3.77| 20,062,664 5.69319,495,787 90.55/352,851,267 100

VRL 128,466 | 4.45 110,548  3.83) 2,648,604 91.72) 2,887,618 100

VRT 105,638 = 3.41 442,188 14.26) 2,553,929 82.34| 3,101,755 100

WGS | 27,047,247 | 1.72) 1,009,553,194 64.36| 532,026,179 33.92/1,568,626,620 100

ZX]: https://www.ddbj.nig.ac.jp/stats/release-e.html#total_data(19.12)
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- DDBJ total data volume(Sequences/Bases)2 2019 92l 7|& Sequence
2,144,934,73971, Base 5462,873,898,83571C 2 A=,

[12]] DDBJOIA HZ3H MYEE SEHEKES

—t—

ME =3

O——— Sequences
O—— Bases

DDBJ/ENA/GenBank database growth

2,500 6,000

2,000 5,000
S
K] —=
= 5
£ =
E 1,500 4,000 3
2 @
o @
> @
(%
& A
1,000 3,000
500 2,000

107 (2016-12)
108 (2017-03)
109 (2017-06)
110(2017-09)
111(2017-12)
112(2018-03)
113(2018-06)
114 (2018-09)
115(2018-12)
116 (2019-06)
117(2019-09)

ZX{: https://www.ddbj.nig.ac.jp/stats/release-e.html#total_data (CON division 72|10 TPAH|O|E{= Z3}E|X| 24S)
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Taxonomy Nodes

- NCBI Taxonomy Nodes7i{£== Eukaryota > Metazoa > Viridiplantae > Fungi >

Bacteria > Viruses > Archaea®| &9 2 LIEH

[£E] NCBI Taxonomy Nodes

Ranks ‘ Higher taxa ‘ Genus ‘ Species Lower taxa Total
Archaea 387 194 705 - 1,286
Bacteria 4,333 3,804 19,264 889 28,290
Eukaryota 58,232 87,595 435,921 31,352 613,100
Fungi 5,018 6,496 45,495 1,438 58,447
Metazoa 42,339 61,520 225,763 15,759 345,381
Viridiplantae 7,384 16,003 152,035 13,808 189,230
Viruses 1,270 1,035 4,632 4 6,941
Alltaxa 64,249 92,627 460,510 32,245 649,631

ZX: http://www.ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html(*19.12)
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=
(LI 111

= AlO =
og‘l’l 200
O;

-1 o
- DDBJO| SE2E& AHJ|4E 7|F2 2 human gut metagenome?} Sequence

331,360,06771, Base 638,099,394,2992 7& 0| S5

|0 9/2(DDBJ'19.12)

[E] SEE 7|4 7IF 425 491203
=9 ‘ Organism ‘ Sequences ‘ Bases
1 human gut metagenome 331,360,067 638,099,394,299
2 Homo sapiens 36,509,207 356,633,604,513
3 marine metagenome 151,824,540 161,168,001,410
4 Triticum aestivum 32,817,598 89,318,251,826
5 metagenome 110,056,155 88,480,560,792
[ Escherichia coli 2,441,448 59,407,556,119
7 Mus musculus 13,781,677 58,141,616,020
8 human metagenome 61,241,880 49,050,573,387
9 soil metagenome 116,545,390 45,423,443,892
10 | Piceaglauca 12,988,470 43,420,373,252
11 | Susscrofa 4,921,319 40,050,026,714
12 | Ambystoma mexicanum 2,526,629 33,810,059,368
13 | gutmetagenome 35,351,332 30,138,222,640
14 | Triticumdicoccoides 8,120,279 27,867,336,085
15 | Pinuslambertiana 4,289,517 27,641,076,351
16 | wastewater metagenome 20,495,483 25,857,201,865
17 | Pseudomonas aeruginosa 630,264 23,264,215,284
18 | Pinustaeda 2,210,488 22,367,463,651
19 | Klebsiellapneumoniae 661,697 21,444,869,461
20 | Mycobacterium tuberculosis 659,210 20,190,344,949

Z%]: https://www.ddbj.nig.ac.jp/stats/release-e.html#total_data(19.12)
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e RCSB PDB, PDBj, PDBe0|A{ 7|Ef

(19.12)

[5] £

f e chi

|

193

X HE E 1661477102 T =

Vear Tot_a_l Deposited To Processed By
Depositions | pespppe | PDBj | PDBe | RCSBPDB | PDBj | PDBe
2000 2,938 2,405 10 523 2,258 157 523
2001 3,206 2,610 105 491 2,339 376 491
2002 3,378 2,589 288 501 2,275 602 501
2003 4,667 3,374 667 626 3,046 995 626
2004 5,358 3,686 895 777 3,006 1,575 777
2005 6,497 4,363 | 1,150 984 3,477 2,036 984
2006 6,919 4,861 1,017 1,041 4,064 1,814] 1,041
2007 8,130 5399 | 1,603 1,128 4,703 2,299 1,128
2008 7,075 5,454 648 973 4,108 1,994 973
2009 8,298 6,713 527 1,058 5,067 2,173 1,058
2010 8,878 6,912 593 1,373 5,467 2,038 1,373
2011 9,250 7,172 582 1,496 5,938 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 6,651 2,129 | 1,786
2014 10,364 8,175 501 1,688 6,038 1,781 2,545
2015 10,957 9,101 329 1,527 4,845 2,100 | 4,012
2016 11,614 7,335 | 1507 2,772 5,323 2,240 4,051
2017 13,049 6,229 | 2,795 4,025 6,206 2,799 | 4,044
2018 12,179 5113 | 2,900 4,166 5,115 2,898 4,166
2019 12,852 5342 | 3,197 4,313 5,336 3,189 | 4,327
Total 166,147 112,559 | 20,664 32,924 91,670 | 36,899 37,578

ZX: http://www.wwpdb.org/stats.html ('19.12)
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Genome MHE

e GOLD (Genomes OnLine Database)
- GOLD& 71& 08 MH{of| MEE|0] = genomed H2} metagenomek|HA =2
MEOf CHst o0& & A=l HIEH|O|E{of| CHaH A 2| AAE NSty 6t = B,

T2 0AAQ| AF = 2t = H|O[E{0f| SEAIZ GPSE Salf *IXIFEE 3.

[32!1] Genome total in GOLD

O Complete
O——— Incomplete

30,000

15,000

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Z%]: https://gold.jgi.doe.gov/statistics ('19.12)

[32! 2] Projects By Major Sequencing Centers

Wellcome Trust Sanger Institute

_ o——— DOE Joint Genome Institute (JGI)
" 1.3%
. ‘ ~ '0 Broad Institute
AllOther w J. Craig Venter Institute (JCVI)
o FDA/CFSAN

U.S. Foodand Drug Administr...

Q
N — University of Maryland Scho...

University of California, Davis

ZX]: https://gold.jgi.doe.gov/distribution ('19.12)
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Gene expression(§XIX} L)

® GEO (Gene Expression Omnibus)

- GEO= 0= =82
9| BiT5HH|O|E S Bt

EREEL

2]
'L
EtO
o=

O NCBI7t 2Y5t=

2 2ot RTXKgene)7t A2 0{H

Z= gene expression searching tool2A CHE NCBIZ} M| 25H=

0121 7FX| 2] tool2}t @150 7Hs

195

gene expression database. NCBI Xtx||

oA
BHoIES

oh=

- GEOE gene THUH|0[E{Q1 3039124712 sample 2 11,268712] platform, H|O|E{2F

H|0|E{ AFO|E -3 A7 = series7}110,1607H 27

[Z] F MEZHUSE SIS

Organism Series Platforms Samples
Homo sapiens 51,736 5,562 1,809,870
Mus musculus 36,989 2,427 837,124
Rattus norvegicus 3,849 596 93,415
Drosophila melanogaster 3,633 370 64,436
Arabidopsis thaliana 4,089 384 58,890
Saccharomyces cerevisiae 2,804 606 58,423
Sus scrofa 798 145 18,170
Caenorhabditis elegans 1,689 206 16,949
Bostaurus 874 194 15,488
Gallus gallus 739 143 12,971
Oryzasativa 805 198 11,946
Zeamays 442 116 11,927
Macaca mulatta 465 71 11,879
Escherichiacoli 752 160 7,645
Glycine max 284 54 7,675
Xenopus laevis 212 36 2,316

ZX: http://www.ncbi.nlm.nih.gov/geo/summary/?type=tax ('19.12)



196

O 7o &

s24

(20179)

=L

PRV

o A
%ET

(20161)

2
Species Number of Animals % of Total % Change from 2016
Rodents (Mice, Rats, etc.) 2,833,667 91.90% 7.6
Rabbit 36,200 1.20% -3.1
Primates 2,403 0.10% -5.5
Other Mammals 32,852 1.10% 2.3
Birds 72,184 2.30% 31.7
Reptiles 303 0.00% -7.3
Amphibians 2,305 0.10% 50.3
Fish 102,345 3.30% -12.7
Total 3,082,259 100% 71
EX: IR T ARE 71E
Species Number of Animals % of Total % Change from 2016
Rodents (Mice, Rats, etc.) 2,632,964 91.40% 19.50%
Rabbit 37,373 1.30% 0.50%
Primates 2,544 0.10% -18.80%
Other Mammals 28,872 1.00% -22.80%
Birds 54,796 1.10% 60.70%
Reptiles 327 0.00% -79.00%
Amphibians 1,534 0.10% 13.20%
Fish 117,249 4.10% 15.20%
Other NonMammals 3,248 0.10% -61.70%
Total 2,878,907 100% 14.80%

EX: A7PYEARXR R AR E 1S
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oMz
Zingiber officinale

o2
Curcuma longa

o gt
Salvia miltiorrhiza

o IR
Lycium chinense

o—ux
Glycyrrhiza uralensis

o—— Egix|
Platycodon grandiflorum

——o——o—— °

0
20144 20154 20164 20174 20184
= 20144 20154 20164 20174 20184
ZE%E Glycyrrhiza uralensis 52 55 51 57 52
Z+&k Curcumalonga 278 296 270 318 305
MZ Zingiber officinale 252 280 301 303 313
7|X} Lycium chinense 76 72 84 1M1 108
E2}X| Platycodon grandiflorum 15 21 18 25 27
EkAF Salvia miltiorrhiza 179 193 199 198 208
3|
UL ZE0| 4 Ut WE2 SUSHK|CE LIZIOICH &5 2| &tHO| CIE 227t QICL oIE S, =t =
0| M= Z=E Glycyrrhiza uralensis Fischer R &A= Glycyrrhiza glabra L) J2|1 S=20|Ms 2=
(Glycyrrhiza uralensis Fischer) / &1t Glycyrrhiza glabra L) / 222 Glycyrrhiza inflata Batal ) S

o= pEE 0j2{3H0|QE P2|Li2lo|M AL

S xi20/3iae 7

o=

AHoi| A3,

EX: 2PYYATR AT AE 725
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13 4
ZX: https://www.abs.re.kr/app/abs/absMainView.do#none
O 22SENE
ofm AO'I%I'E ANIMAL MODEL MARKET

P

$13.4BN

CAGR(2019~25):8.6%

$24.0BN

CAGR(2019-25)

Embryonic Veterinary CRISPR Human

stem research technology research

cellinjection segment segment
segment

REGIONALOUTLOOK

1.UKmarket value
(2018)
:$475.6 MN

2.South Korea market
CAGR (2019-25)
:1M%

3.U.S. marketvalue
(2018)
:$7.5BN

Z7]: https://www.gminsights.com/industry-analysis/animal-model-market
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© ZTAMIAI HIO| A 22

Esjolg Al7| 2
Sold HE Original biologics to go off patent Global biosimilar market
A
(unit: billion dollar)
Therapeutic S Expiry Year
Area Europe| USA

2018

Rituxan 2013 | 2019

Herceptin | 2014 | 2019 2019
Oncology Avastin 2020 | 2019
Opdivo | 2026 | 2026 2020
Keytruda | 2028 | 2036
2021
Lucentis | 2022 | 2020
Ophthalmology
Eyl
ylea 2022 | 2020 2022
Humira 2019 | 2023
Autoimmune | gnprel | 2015 | 2028 2023

Stelara 2024 | 2023

*Source: Frost & Sullivan

ZX: https://pulsenews.co.kr/view.php?year=2019&no=1066388

O FE HIO[RA 2

MNE Europe Biosimilars Market, By Country, 2025 (USD Million)
‘l [ II_----.-I- -
™ Germany m UK M France M Spain W ltaly W Russia
Turkey = Austria m Belgium = Bulgaria M CzechRepublic ™ Denmark
m Finland W Greece W Hungary M reland W Netherlands H Norway
Romania Slovakia M Slovenia Sweden m Switzerland Others

Z%]: https://www.gminsights.com/industry-analysis/biosimilars-market
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north America Europe RoW*

CEEE

ABE x=2

a=TEE e - Estimated; p - Projected

A

59.4
23.7
2017 2018 2019-e 2020 2021 2022 2023 2024 2025-p
B Asia Pacific MW north America W Europe B RoW*
*RoW includes South America and the Middle East & Africa.
ZX: https://www.marketsandmarkets.com/Market-Reports/plant-extracts-market-942.html

O HEE

M|7{| =2H[0|QEIA

i tol2= CAGR 2016-2021 2016 MARKET SHARE
A

6.84% 8.20% 7.41%

B FUNCTIONAL B DIETARY m ANIMAL
FOODAND SUPPLEMENTS FEED
BEVERAGES

ZX: https://www.businesswire.com/news/home/20170515006389/en/Global-Probiotics-Market-Projected-Worth-USD-54.95
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01 Meoixieia)|EAE(11~20)
02  https://www.scopus.com/search/form.uri?display=basic
03  https://www.ncbi.nlm.nih.gov/pubmed/

04  https://www.nsf.gov/

05 ABSBRIEF88%

06  https://ec.europa.eu/

07  https://news.kotra.or.kr/user/globalBbs/kotranews/3/
globalBbsDataView.do?setldx=242&dataldx=179924

08 U=, HIO|2H| Atz 23S ?[etHIO| 222019

09  AD|ALIAXIAAEZ 2 https://naturalhistory.si.edu/

10 O|=2YSKAME(ATCC) https://www.atcc.org/

11 MEATA(The Jackson Laboratory) https://www.jax.org/
12

H

SIXIAAELZ 2 https://www.nhm.ac.uk/

13 I7PYSCIRIGHESRIZ(UK) https://nbn.org.uk/

14 EPHEXIMIE{(DSMZ) https://www.dsmz.de/

15 =SS EH(E R EYIEE) hitps://www.kahaku.go.jp/

16 SEEARMEIIRITMFF) hitp://www.nies.go.jp/

17 0|gt&tod o MEXIRIMIE(RIKEN BRC) https://en.brc.riken.jp/
18 S35t (Chinese Academy Of Sciences) http://english.cas.cn/
19 MAYSCIIMEET|THGBIF) hitps://www.gbif.org/

20 O|=2MHZSPHEME{(NCBI) https://www.ncbi.nlm.nih.gov/

21 Joint Genome Institute https://jgi.doe.gov/

22 Sanger Institute https://www.sanger.ac.uk/

23 YESHAP23(DDBY) https://www.ddbj.nig.ac.jp/index-e.html
24 Beijing Genomics Institute http://english.big.cas.cn/

25 Z7PHEYEME http://www.law.go.kr/

26 Z7PMHAADXIIESI HA|AE KOBIS https://www.kobis.re.kr/
27

0z
02
e

TRHYEE, ARIS https://www.aris.re.kr/app/main/mainView.do
28  AMHEXRI™YEAMH|A, BRIS https://www.bris.go.kr/portal/main/main.do
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29

30
31

32
33
34
35
36
37
38
39

40

41

42
43
44
45
46

47

48
49
50
51

e, 2B AH|O[E] OF7 0| E A| AR (CODA)
http://coda.nih.go.kr/coda/frt/index.do

27t MECHEN HEZQAHAAE], KBR http://www.kbr.go.kr/index.do

oHOF*Hme,_OEHéEMAE‘” MBRIS,
https://www.mbris.kr/pub/main/publicMainPage.do

CHEHD =2 MAHHE|E http://www.korea.kr/main.do
IS AKX 28 http://koreabiobank.re.kr/
Bioresource Newsletter 67-72

2019 Ll & Qro| HIO| R S, ME S oYM HIE

IMS Health Market Prognosis, imshealth

KHISS 2L USH 2| AZ LY MAAE T

2019 M|t DataBook SHE H, sH=1H|2fH0[ 233

https://www.grandviewresearch.com/industry-analysis/
computational-biology-market

https://www.grandviewresearch.com/industry-analysis/
biological-seed-treatment-market

https://news.mt.co.kr/mtview.php?no=2019103017224072282&type=
2&sec=industry&pDepth2=Ibio

https://pulsenews.co.kr/view.php?year=2019&n0=1066388
https://www.gminsights.com/industry-analysis/biosimilars-market
https://www.abs.re.kr/app/abs/absMainView.do#none
https://www.gminsights.com/industry-analysis/animal-model-market

https://www.marketsandmarkets.com/Market-Reports/plant-
extracts-market-942.html

https://www.businesswire.com/news/home/20170515006389/en/
Global-Probiotics-Market-Projected-Worth-USD-54.95

https://www.iucnredlist.org/resources/summary-statistics

SH=o| H0| 2| = ALt LTFEE |, KISTEP, 2018-31(5 3 M|2493)
2018 0= R&AD Ot =4, EIATHAHIE, 2018
BIZEERA / N—2 3 VEEEK2017 [HE]
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Homepage. http://www.kobis.re.kr

A
2020.05. 29
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Tel. 042-879-8543
Fax.042-879-8519
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