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Phosphorus

Minor

Carbon in RN/

sugar-phosphate
"Backbons® b
Hydrogen __
Orymen Magor
— !
14 nm " i Brooye
| 0,34 nm
=
Bases ——— & gy
& a9
- 2 mmn -
& 2001 Strauey Assoolates; Ing
18123

1% 1. James Watson (B9} Francis crick ($-)°ll 213k DNA 32| ] %5(19534)

DNA (Deoxyribo nucleic acid, G|2A| 2] B A )= A FdF 2] Al QA= 1953
d James Watson ¢} Francis Crick ©] 47}4] 947]= 7} & AH5(A: Adenine, T: Th
ymine, G: Guanine, C: Cytosine)?] AH % Asta} o| S YA FZE 93l 3(19 1),
A4 A7 o] FoARGFUH. o] F FHATES Tt =2 DNA)S A4
(replication), A A}F(transcription), ¥ < (translation) & AH 49 5 a7 &

Ha, A7 FAA AL A S &l 53 Human Genome Project (1990-2003)

G855 Foto] A 7e G it Aok I FEE A7 =Y S A EEta
ALYtk A& ule} o] & i]lr: NA 9] A& Az 0. 2 (Blue-Print),
MAE FEstAY, A2l 248+ she wld A 246 ool 4% &
=9 BT el AR BE Apel FAH BAL FEH o YA
< oldistaL, o7l ol & E&sto] Aty dHE 2dshs 52 0] 3o, 214
7] oz 9@ AZ#e ]S o] Folz A a4 Ve FEuky o)t Hd
AbE o] AR StEE AR o, TiY A% %El 5ol tHet need®} oMo dto 9 o
5 b el W sh(paradigm shift)= 13l FAA AR S8 tigh 12 o] A
e

A= el QA Aro i3k 7] HEAdo] 3

=
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ZH < MITAA A3k v E o] &) 4 104 breakthrough 7] (MIT Technology R

eview 2018) & stH=A] FAA A4S S5 Q) wEE o5 71 o] (Genetic Fort

une-Telling) A4 & AFU T 7% = A/ ke WA/ Y/ E/ A T

vt A A A 5230 digk ZHQIE o

Ayt £ (Angelina Jolie)= ARl e] f2d Al 24 23} )

A) Bol7} AW A} oA 2H o] A E skl o, o] & Fote] A dH S
ol =

Zo)ol Adatia @ vf gt o Rt ofsh e fAA BAL B 54
ol v aAE dZstn AAH AEE dEshs A9l wEY ool ste] wils)
g AU,

Ao We HF An AN FEI YT 1-rﬂ Al Sequencing H] &2 2015 10€
7155 1,245E 2 74A] ol 0 & A Illumina Abell €] 3k Next Generation Sequenc
ing NGS) 7|9 7l =g Qlate] A H]-§o] 9 de| F#F7HA] doj A FHTH L

2. 7=, G, A T 7S A 24 3 54 A E Ssteke] ARt
A3 AREDOTOE THOR b g Ad fdA &4 An|27) 7he s

oe] Abg1E Fobol o] LA need7t F7Hgel whet 7 Aol Wiy AAAE B
A

AUtk ol E Hele] FHA ARE Wzd 8RR 7H8a o] 5 43

WFEAE AAIeHE DTC AR =8 A o =2 &gatal dom dAA] 7 A<

H)-g B tiAL T RS A LA SOl #hek 1270 dHRol]l gk o S A n vt Al gkE W

oA DTC AMB]2=E s]&atal glom qldel #hedd 350 thefr = A5

slol] o= 7| Te S A5 AW IR, oFE W) R Ak A, viHE
AR A2 E 8 &skal dFHTHLE 3).
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(20184 8¢ 7], WL A A, 2018.08.14.)

sfele] A, A=m AR FeE 744 S5 o5l HEE omrE da 3 UHQl
H g2 Fojg o8 ¢t A3 (paradigm shift)e] 7+ =Y tHEED). 23and
Me, Foundation Medicine, Pathway Genomics 5 THF3sk A H]i S]] F-A4A &
A 795 THOE T34 #A4E S5 e AFY FoF=e] 2l
2 AE AES 7, e A AR, 2} Ao 2 We
HEgE 5240 AH| /vl =2y RS ZEe vlo] Q El S o] At Y H AL
= ol Al 2~ 2 X (Spin-off) e o] FPol i 32

(3]

H

HA o] g g FA7E A &e Ao m o ey
O

llness care/curation

~—

W, A T Aol WAl o). o] %
719 AR EAE Boke] A WA o 3 Au] (2 W, OB LS ohy]
2918 AR Aol e AR BAL Bokel 1§, £5, tiA} ¥ wellness cu

ration M2 5 /|9l ©E Y 77wy ALY An)s Fo R A F YU
whebA, de] FAA EAAGS wd W gAE Bl 2022744 oF 2439
gejo] 93 Ao R o g U Th(IED).

2D} Al AN SH
o= Precision Medicine Initiative North Anerican Cohort S BIGI0IE E3HE 252 S8t 82 oz &AF
o= Genomics Engand 2 A A S LA 205H=
(102F Genorre Project) SN HZ20| CHet =4
== AU O|2 AMY AU 22200l &= 152 600 R0t
(2F10.7x &) X1
IeA Genorric Medicine France 2025 2020E0HK 1200 R&EH oS MHIA HERA 2=
o= Q|2 20F HATIHLFXIH E PN BSHRKIA Z20t0fl
‘ 9:% 2 HseE HE,  Hs2A2AESTRE5(2015.7) 74

2. 819) FAA BA APFE
(cS): W e, %)
- | | | | | \ CAGR1
= 17 18 19 20 21 22 (17~23)
NIHAIZE 1,471 1,627 1,800 1,991 2,203 2,437 10.6%

#« A} 3.1 Global Genomics Industry Outlook, 2017-2023 (F&S #49)
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(9 A, %)
o= _ HI921(2020) HI821(2019) H721(20184)
= HES OH=H HIZE OH=AH HIE OH=H HIE
ooy MCHECK 2,496,840 100% | 2,734,273| 100% 3,040,618 100%
T DIEN e A) - - - - - -
AZ | DIE 11,0000 - -l - -l -

OH= Al 2,507,840 100% | 2,734,273| 100% 3,040,618 100%
Ll. =2 M3 S2 Ji38s =0l
(& &)
= K9] X8| N721
M-CHECK 3,695 5,424 9,076
Ch. =Q3ME 82 &
(Sl &)
DH‘%! = o oo NI9J| X8| X721
= (2020=) (2019) (2018)
TagMan OpenArray Genotyping Plat = 483,800 466,100 212,400
QlAan 96 ONA QlAcube HT kit =LK 216,770 98,160 108,120
S TagMan mester mix =L 278,008 238,829 224,650
TaoMan assay =LA 233,109 168,807 144,786
QuickGene DNA whole blood kit =LA 2,030 1,950 2,340
JIEL =2LH 576,028 483,005 367,021
2 A 1,789,745 1,456,851 1,059,317
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oh d& S8
(et2l: 2)
A= o M9 Mgl M7
(20204) (2019¢) (20184)
das4 273,936 208,896 208,896
M-CHECK | &&ta 138,445 123,254 100,510
ss 50.53% 59.00% 48.11%
F). MM ESE W MMM +E2 SEMEA AR LI
2. datsH2 | U0l Mt 22X, A58 =2 bl HE2 Ot 2 25LICH
(<1 OH)
Sl M971(2020) M821(2019) M721(2018)
Real-time PCR 8 6 6
Qiagen HT 3 2 2
)& 10 & 18] JtS Al Real-time PCR2 8%, Qiagen HT= 9682 24 & + A0
12 JtsSAIZE2 ZHIol et 1.5~2.5AI12t22 AQELICH & MAIIS=S0 A 8AI2H
2, 202/18 JIE22 ditsHS MESASLICH
Lb. d&rEHI0 28 ALY
(Sl &)
sz
INFag== 2 THA J|Z= DN gola2 | Il
= g
DI RSPN 191,318 242,000 77,045 356,274
HI S (A %§$;?) 60,791 5,993 30,767 36,016
ANEEX 188,645 87,067 101,578
2| 440,754 247,993 194,879 493,868
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1. QA FEAR

7 2%dEd AFAR

OECEERESTE

1. A5

-7

.

<

AL

2t = H9(E)Il o1 H8(&)II 21 M7(8&)I| D1
[FSAHAH] 2,106,743,961 2,304,870,965 3,889,826,055
SESPNE 1,200,032,663 1,524,696,327 3,414,924,643
I\ DN, 778,899,482 604,618,724 352,386,334
JIERRFA 127,811,816 175,555,914 122,515,078
[HI RS Atk 1,620,298,976 1,294,458,025 1,186,507,955
& Ao 794,809,239 513,040,960 514,548,249
SLE R 530,042,714 485,192,639 319,242,025
JIEtH = S Atk 295,447,023 296,224,426 352,717,681
INSNEW] 3,727,042,937 3,599,328,990 5,076,334,010
[(FS2X] 6,663,811,597 3,649,425,555 2,474,209,243
[HSSS1H] 9,022,130,287 8,391,466,382 7,389,367,674
SHSAH 15,685,941,884 12,040,891,937 9,863,576,917
PAR==1 1,202,690,500 1,152,446,000 1,152,446,000
[(HE2LHZ] 5,958,623,250 4,311,141,216 4,311,141,216
[DIEFR2] 148,297,510 221,795,211 358,667,122
[DIEFEZ &S HH] 588,703 - 81,363 (58,930)
[(Z2&2] (19,269,098,910) | (14,126,864,011)| (10,609,438,315)
[HI XIH X =] - - -
A=A (11,958,898,947) (8,441,562,947) (4,787,242,907)
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nl = Ho(E)l o1 H8(&)Il 21 M7(H&)I1 o1
OH =<4 2,507,840,033 2,734,272,997 3,009,878,450
peshe e 3,061,953,877 2,497,683,138 1,009,820,852
glle=z=d 5117,774,022 3,536,840,103 968,317,480
SEEEA 5,141,564,833 3,5617,448,129 936,596,713
l2x=g=ed 2,207 1,634 420
St 2,207 1,534 420

L. 29 HREE

(1) 2% HRYHE (ER)
2t = Ho(E)l o1& H8(&)Il J1e M7(HA)I| 01
[ S XHEH] 2,106,678,083 2,304,749,964 3,888,634,709
SES NS 1,199,966,785 1,5624,575,326 3,413,733,297
I\ DN, 778,899,482 604,618,724 352,386,334
JIEF LA 127,811,816 175,555,914 122,515,078
[HI =S XHaH] 1,621,435,876 1,298,723,312 1,189,939,207
= PARS 794,809,239 513,040,960 514,548,249
PR 530,042,714 485,192,639 319,242,025
JIEtBl =S At 296,583,923 300,489,713 356,148,933
INSE=N] 3,728,113,959 3,603,473,276 5,078,573,916
[ S=XH] 6,661,478,925 3,646,943,232 2,473,909,593
[HI=SSH] 9,022,130,287 8,391,466,382 7,389,367,674
SIHS A 15,683,609,212 12,038,409,614 9,863,277,267
PAE==1 1,202,690,500 1,152,446,000 1,152,446,000
[(H=2LNHZ] 5,958,623,250 4,311,141,216 4,311,141,216

_50_




i = MO(Eh) Dl J1& M8(H)D| Il M7(H&)I| Il
[JIEFAE] 148,297,510 221,795,211 358,667,122
R 19,265,106,513 14,120,318,765 (10,606,957,689)
AE2ZH (11,955,495,253) (8,434,936,338) (4,784,703,351)

(2) QoF = HAA (JHE)

i = MO(Eh) Dl I M8(H)J| I M7(8&)I| D]
= 2,507,840,033 2,734,272,997 3,040,618,044
A=A 3,057,606,609 2,493,618,436 2,016,831,373
E)|=E4a 5,120,326,871 3,532,775,483 2,312,155,920
S &4 5,144,787,748 3,513,361,076 2,315,105,420
E2FY=&=4 2,209 1,533 1,003
SIdFY =4 2,209 1,533 1,003
2. AAAFA X

AZMMBAHEE
K 9(E) D] 21 2020 12& 31 &M
M 8(&)J| 212 2019 12& 31 &M
H 7(HE)D| 212 2018 12& 31 & TH
FAGIA HCIRMMEHAAHL O SH0|1Y (&2 &)
3 = =¥ ()] Il TB(E) 7| Il RI7(EE)) /2
Tt
| SEXI 2106743 961 2,304,870,.965 3,890,806,06
2B AT 3’4'32'33’3 73,160,404 311,434,341 2,119,200,687
e 35334 | 1,090,475,649 1,200,762,529 1,187,188.302
eI 353334 36,396,610 12,499,457 108,506,654
et 7 778.699,482 604,618,724 352,386,334
JEISE R 8 127,787,526 175,396,184 121,506,868
S IBIOIAITIA 24,290 160,730 28210
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=2 =3 MI(Z DI D12 HI8(&) D] D2 R7(RME)2| 212
Il. HIRSXiAt 1,620,298,976 1,204,458,025 1,186,507,955
SETA 91 794,809,239 513,040,960 514,548,249
SEAA 10 530,042,714 485,192,639 319,242,025
J|EFAIUZ RIS 36,33,34 276,183,230 281,050,733 316,077,908
JIEHISS KA 8 19,263,793 15,173,693 36,639,773
RHAEEH| 3,727,042,937 3,599,328,990 5,076,334,010
27
| SS2H 6,663,811,597 3,649,425,555 2,474,200,243
OHITHR 3,12,33,34|  1,790,602,929 980,856,890 423,030,580
JIEHKISTHS 3,12,33,34 858,564,135 300,751,279 309,608,050
=lpieli=" 3,13,33,34|  3,055,000,000 905,000,000 150,000,000
ST 3,14,33,34 678,710,428 1,379,645,784 323,045,624
SSHMSNSRHT2HY - 1,188,416,456
JIEIRS2M 17 15,717,800 30,325,856 68,716,720
HI2H2H 18 265,216,305 52,845,746 11,391,813
1. HISS2H 9,022,130,287 8,391,466,382 7,389,367,674
TEARRH - 1,458,087,723
ABRBILE T2 3,1533,34|  8571,209,346 8,047,909,841 5,616,679,587
SHZUHSR 16 284,617,268 226,004,991 202,820,334
B 19 123,323,070 117,551,550 111,780,030
2IASTY 39,3334 42,980,603
STHEA 15,685,941,8%4 12,040,891,937 9,863,576,917
X
| XIHDIYARFEXIE 21 -11,958,898,947 (8,441,562,947) (4,787,242,907)
= 21 1,202,690,500 1,152,446,000 1,152,446,000
ESNEI(E = 2 5,958,623,250 4,311,141,216 4,311,141,216
JIEmRH= 23 148,297,510 221,795,211 358,667,122
J|EFE Il oM 588,703 (81,363) (58,930)
223 -19,269,098,910 14,126,864,011 10,609,438,315
1. HIXIHHXI= - - -
== -11,958,898,947 (8,441,562,947) (4,787,242,907)
ST L x2S 3,727,042,937 3,599,328,990 5,076,334,010
'HREE A2 2 AZ2MBHES L2LICH"
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o

H
[l
I

oA &E A
M 9(E)I1 20204@ 18 122 H 20204 128 312Xl
M 8(&)J1 20194@ 18 1L RH 20194 128 312Kl
M 7(2&)01 201848 018 012 R H 20184 12& 31Xl

ZFASIA HICIMESAN0I2 O S50 CERE)
I - =4 HI(E)21 HIB(E) 21 H7(&E) I

|. DH=H 2,25,35 2,507,840,033 2,734,272,997 3,040,618,044
II. OHE20t 2,25,27 2,354,030,747 1,770,094,581 1,519,937,814
. DH=EZ0I1 153,809,286 964,178,416 1,520,680,230
V. EHOHE | 2tk H] 26,27 3,215,763,163 3,461,861,554 3,539,992,240
V. EHEa 3,061,953,877 2,497,683,138 2,019,312,010
VIJIEIE Yol 2,28 6,132,951 26,616,861 351,383
VILDIEIEH2HIS 28 1,851,608,200 422,008 229,638
VI8 3,29 695,739,481 152,188,680 120,587,200
X.2&tl& 3,29 906,084,377 1,217,540,498 416,033,481

X EHoINH ISR E M =LA 5,117,774,022 3,536,840,103 2,314,636,546
X | EeINHIS 2,21 - - -
X1 @lleEs 5117,774,022 3,536,840,103 2,314,636,546

KB IEARF=X=Z 5,117,774,022 3,536,840,103 2,314,636,546 -

HIXIBHXI2 - - - -
XL J|EHE2ER] (23,790,811) 19,391,974 (3,008,430)
SOz GI|EQCZ NESRTAX = &=

SR =LA 17 (24,460,877) 19,414,407 (2,949,500)

oH 2 Al SRS 670,066 (22,433) (58,930)
XIV. SEZEA 5,141,564,833 3,517,448,129 2,317,644,976

KD 1P A7 5,141,564,833 3,517,448,129 2,317,644,976

HIXIBHXIZ - - -
XV. =01 30
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LN
M 9(E)I1 20204@ 18 122 H 20204 128 312Xl
M 8(&)J1 20194@ 18 1L RH 20194 128 312Kl

M 7(8 &)1 20184 01& 012 =2H 2018 12& 31Xl

A A HCEFHAN: O SEI1S (& - &)
_ JIEtT
ESNET: It BIXIbH )
ni==: s = 20| 224482 =35
e == I JIEKH & ERES= e Ne | REE
2o
2018.01.01 (R&I|%) 1,152,446,000| 4,311,141,216| 261,542,619 - (8271,200,166)| (2,546,160,331) | (2,546,160,331)
x| A= =2
ﬁfﬁsmﬁli ~Eils - - - - (20,562,103)|  (20,562,108) - (20562,109)
2018.01.01 (B&I|%)
(g T 2o 1,152,446,000] 4,311,141216] 261,542,619 - (8291,852,269)| (2,566,722,434) | (2,566,722,434)
eSS
SN - - - - 23146358 2314,636,546 - 2,314,636,546
SFTOIR WEHRQL - - - - (2,949,500) (2,949,500) - (2949500
SHRIAIBHALED! - - - (58,930) - (58,930) - (58,930)
K20 R BHEl ARFCLO)
Hell S
FAMeA - - 9712450 - - 97,124,503 - 97,124,503
2018.12.31 (R 1,152,446,000] 4,311,141216] 358,667,122 (58,930)| (10,609,438,315)| (4,767,242,907) - (4,787,242,907)
2019.01.01(&1%) 1,152,446,000| 4,311,141,216| 358,667,122 (58,930)| (10,609,433,315)| (4,787,242,907) - (4,787,242,907)
Zmasol
SeIE=N - - - - (3536,840,103)| (3,536,840,109) | (3,536,840,109)
SHNBOHRO| HEZA - - - - 19,414,407 19,414,407 - 19,414,407
SHRIAIRIBHAL - - - (22,439) - (22,439 - (22,439)
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R0 BT Bresel AR7E0k0 Hej

SN - | (111,686,480) - - (111,686,480) - (111,686,480)
FERAC} - - (25185.431) - - (25.185.431) - (25.185.431)
2019.12.31(&012) 1,152,446,000| 4:311,141,216] 221,795,211 (81,363) | (14,126,864,011)| (8441,562,947) -| (8441,562,947)
2020.01.01(271%) 1,152,446,000 4:311,141,216] 221,795,211 (81,363) | (14,126,864,011)| (8441,562,947) -| (8441,562,947)
smzso|

SSIEEN - - - | (5.117.774029)| (5117,774,022) | (5117,774,022)
SHI0HRO| S - - - - (24460877 (24.460.877) - (24.460877)
EENSERNE - - - 670,066 - 670,066 - 670,066
R0l = preiel ARk )

TBALTH R2H 20,833,000 714985940  (74,047,685) - - 661,771,255 - 681,771,255
TEALH QI - - 549,984 - - 549,984 - 549,984
MBS Hat 29,411,500  932.49,004 - - - 91.907,5% - 961,907,5%
2020.12.31(2712) 1,202,690,500 5958,623,250| 148,297,510 588,708 (19,269,098,910) | (11,958,898,947) ~ (11,958,808,947)

'HRE FAS 2 EHRHES LR YL
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S 2
s 3

|oh
ol
FH

M 9(E)I1 20204@ 18 122 H 20204 128 312Xl
M 8(&)J1 20194@ 18 1L RH 20194 128 312Kl
M 7(8 &)1 20184 01& 012 =2H 2018 12& 31Xl

ZAGIA HCIMESHAN R O B (S - &)
2 g HAEHI HI8(&) 21 H7(HE)I|
|, HelozsH & (2,990,094,308) (2,003,476,119) (1,534,250,955)
iR =l =N (5,124,674,128) 3,536,840,103 2,314,636,546
2. & 2,888,420,443 1,861,776,559 945,157,488
230 155,826,309 209,614,533 158,659,734
IR 195,292,071 201,304,674 253,852,135
Ohe=ad2i| 15,665,014 (19,153,962) 61,340,909
MO XHAFED A 12,000,000 400,000 -
SEXHKE012 - (26,481,927) -
D |2-BFIIXIZ - - (6,694,970)
FAD|IESN - (111,686,480) 97,124,503
PERHAAZ| 134,649,664 113,592,986 69,052,3%
SPEAEATE 3,000,000
OlXHI& 189,028,012 206,324,668 186,423,438
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12,304,919

10,332,556

(73,160)

(311,434)

12,231,759

10,021,122

15,685,942

12,040,892

(11,958,899)

(8,441,563)

272,860

1,579,559

4482.80%

634.43%

(131.17%)

(142.64%)
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394 | 1JHE0lst | 3IH=0I6H 1E0I5t 550(6t
2,646,834 763,879 651,563 1,231,392 -
3,055,000 - -/ 3,055,000 -

678,710 - - 678,710 -
8,571,209| 4,483,415 - 2451,542] 1,636,252
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1,106,859 6,449 2,017 979 3,493 878 2,698 161,436| 1,284,808
2.0% 41.9% 50.5% 60.7% 72.4% 85.4% 100.0% 100.0%
22,606 2,703 1,018 594 2,527 750 2,698 161,436 194,332
1,084,253 3,746 99 385 966 128 - - 1,090,476
chel: &)
WEISE
OIS | 72HZ0ILH | 8IHZIOILH | 9HZOILH | 10JHZOILH | 11JHZIOILH | 120H0ILH | 120 =1t Al
1,189,152 19,458 22,150 12,505 6,483 2,923 9,003 117,756 1,379,429
1.7% 38.7% 47.0% 57.8% 70.4% 82.4% 100.0% 100.0%
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