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ol MLt £E, Hotzell Ak 5& $H9E elnAehde] @
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ol E o & A <F copatele} wod g A8 A A
A FOIST | -Elstolubol 25 BB sS AA A
HAEFAATFLYE ZRlF Ad JEE TEF AF
FYAE Az A
FAAF | wF AAENALATLNSCD S} b A gA AL
et e 2atsbat A 5.4%(FASFe] Hd 33214,
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ol o] A el 2 5B} 2, Abo] £ Abo] Ewtol 2 Shut 5 7% ¥ A}
IW FelAer | olEmuEdelFE s 2t £
o -4 o F-gutol e vut HFF
il | 5 ) Kige) A Al éltHéé
l&ufo] Laolelz 2t FF
Frabekay A4, gﬂifﬂ Hblel e 5 ed FAR el
Y EY, ofdFde] 27t 30999, 604 FA
Al ofE % okl 1z AR 13%
dEz)e wpo] @ Hwl 2T FF
4 arorsl Aoz, Wi el A
e o] 24| o
GCxAl Ak Al Eel el s
af olniel
LG3}3 HaEe] F2W olmulold AlE 4
Weee F3 erEelAoF Bal a9 AR A,
- AE2]SUSAS 53 @9 /5
CEA Al 2laa ekl s efntol 2l A FAE (MKsbt, 2018.10)
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<#3> 7|2 Aeprlde] AEA wxUs 2Y

[] 59 LDC (Lead Discovery Center)

o 400 7)e] wlole I wAFHH I (Max Plank) 742
T Z2adESs FYA] AEEAE EE3517] 98 ‘08d
23] (MPS, Max Plank Society)ell s 437
* 7| 23ete] AFES oL AREAS A%y FREAS ESTA §

o MPS7} dlimte} 6wt F25 2 HskH (179 7]E) 4099 79
2 AEZ gAAS(target validation)el 4l 70 d 3" (PoC: Proof
of Concept)7}A|qF &3

e}
£ A7 17 Aol 22l )

o Hio]dl(Bayer), o}~EzAY 7}(AstraZeneca), ™I A=
(Merck Serono), tho]#|Ata(Daiich Sankyo) 5 107] o]Ate)
Aok 2 vlo] e HlI} TEUA] FH

— = wlel o]l Feldest 271] slevile W AR FREA Y T

[] W7)o]] CD3 (Center for Drug Design and Discovery)

o FAlARl ofefFel A 9l ke FAsr| s ‘06 KU
Leuven R&D (LRD) ¢} EIF (European Investment Fund)$] 84
h FEe 27 Adgoer AY

- FA A 2 7l old FAUFCE Ao gk ARl AT
2 7o) AU E& FHFSe Ho] HR
* 109 F71 1600 vt 25 FAetx, '16W 3"t F2o A WA HE 29

o A& AAI AP A Aggozan A 713 9 A5f R 5|4ke
71228 A5 ofE/ookFel Wg AR W

2) 224 dol=zel £4

(AAPE slolZeRel &7 '17d 2 JADAME glo|zeRl BlwA
3, vlse] Zh AMEE do|zeEk]] 7t 7P WeH, T AF I
A1 S7HIF(IND) A9 stolZeel 7} w5 Eel <A

&

o (S it Folzelel ¥R 174 & AR FEH At glol=Zell
o] &= oF 23,5207 Axo|w, FrpEEE w|Zo] <F 11,0007
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=17 7IE wise] o glelzekel 7L 7P wow, 11 FIE ol %8, 9

o 52l ol Al =71 FE of YA o] slolzekl tn] AL =
(A=A dho]lzeiel d3) YAHAEEE v Aol
11,63870(°F 45%)% 7HF Bol +x =] slom, 71 FHE o]
TR EARM(5,32770, 21%), 94 24(3,40770, 13%), 94 1
43,2857, 13%) +=

FREATN v|glak oA o] Fho|Zeiqle] A2 66%E AHA|SH

o= gt fab 17 d Alefr)siel ol sho|ejel

o F 7H = 9087elw, 1 & FHEARMY u|glAt ©hA 9] vlo|xze}
|

Qle] AAe| 62%E AAISHAL Slof FEH dho]ZEiela} FpAlgh A4

O (F8= gADAE so|zetd dR) I7F 3 JADARE olz}
A wlmAE, wlso] A wAA 2A HF @2 FolZelE Hi
g b, $52 IND @A, 482 44 a3 AREH MR A

o] gtolzeljle] AL B TF
— AR I7HIA(ND) DAlel sl F=2 o]z epel F7t
n)a 2Eo] AT AR Wol &F FEW it vlolZalalef A
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= FREAGANI} n]at Tl slo]zeRlo] Ak o W

Aokl g 5ol 92l Alzel AA R&D FA, Ebch
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O (M2 stolzetel @3) 1749 715 shol=atel S7} 73
B9
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<% 28>"17d 22 wiE A9 209 A dR

(9] Al =, %)

. |WW Prescription Sales($bn) WW Market Share Rank

Renk|  Company | Region 5010 9004 | CAGR | 2017 | 2024 Che(+/~)Chg(+/-)
1 | Novartis 282 | 419 | 532 | 3 | (53) | (44) | —09p | +1
2 | Pfizer Es 454 | 51.2 2 (5.8) | (43) | -15p | -1
3 | Roche 2312 | 417 | 506 | 3 | (53) | (42) | —Llpp | +0
4 | Johnson&Johnson | ®]=+ 44 | 474 5 (4.4) (3.9 | —=0.4pp +1
5 | Sanofi Tebs | 341 | 442 | 4 | (43) | (371 | —06pp | +1
6 | GlaxoSmithKline | %=+ 28.7 | 384 4 (36) | (32) | —0dpp | +1
7 | Merck&Co e 354 | 380 | 1 (45) | 32) | -13m | -3
8 | AbbVie vl 217 | 372 4 (35 | (31) | —04pp | +0
9 | AstraZeneca o= 198 | 317 7 (25 | (26) | +01pp | +2
o | Bristol=Myers o 193 | 287 | 6 | @4 | 24 | -01p | +2

Squibb
11 | Amgen w2 21.8 | 2438 2 (2.8) 21) | 07pp | -1
12 | Novo Nordisk | @9} | 17.0 | 246 | 5 | (22) | (20) | —0.1pp | +4
13 | Celgene = 129 | 237 | 9 | (1) | (20) | +0.3p | +8
14 | Eli Lilly n 185 | 22 | 3 | @23 | 18 | —05p | 1
15 | Bayer =) 177 | 197 | 2 (22) | (16) | —06p | +0
16 | Gilead Sciences | w|=+ 25.7 | 19.0 —4 (3.3) (16) | -L7mpp | -7
7 | Boehuinger o)y | 83 |4 | e) | ) | 03 | 42

Ingelheim
18 | Shire o= 44 | 177 | 3 | (18 | (15) | —04pp | +0
19 | Takeda e 133 | 170 | 4 | D | (14) | —03p | +
20 | Allergan ofddl= | 149 | 168 | 2 19 | (14 | —05p | -3

Total Top 20 1988 | 6247 | 3 | (632) | (51.9) | —1L3pp

Other 2900 | 5788 | 10 | (368) | (48.1)

Total 7888 |1,2035| 6 | (100.0) | (100.0)

# S o] 238)(2017), 2= AR 9 slo| =l #4; Evaluate Pharma(2018.06),
World Preview 2018, Outlook to 2024
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(vlo] L.2JoFF F5E vlolzelel 8F) E7, 22 HolE F
% 2 YAARA Folzekelo] of 64%2) EL vIEE AAT UL

{o

oekE FHHZE ylolZelgle] nlFo| 7 =& 712 dHA|/ADCk
A BAE vlo] 2 ookE HA thu| 64%(55470)F ®WAsla glom, 1 H
Z oloA FAANEE 16671(19%), ®A] 6570(7%) 52| <=

ADC(Antibody Drug Conjugate), &otAle} & k&S 3143
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<% 29>F 2 nlo]|L ook FHE mlolzekql HIF
(9 A, %)
YRE 35 | AW Ak 24 4 34 37} A B|%5
SRR xS 58 62 36 10 166 (19)
3H/ADC 207 224 101 22 554 (64)
WAl 22 29 12 2 65 @)
AEAEA 14 16 1 1 32 4)
FAAAEA 10 19 4 0 33 (4)
7)eb 4 11 2 0 17 (2)
A 315 361 156 35 867 (100)
iy (36) (42) (18) (4) (100)
¥ E3 1 AETEY2(2017.08), AA CJekE Akl 2 Fujale] AYE 3 wlo] 9.0jakE FA

O (F8=

o (vl=) ml= Alebrlgel 9
A o] o5 (48.7%) vl 2.6%
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o FAALE FHAH3 7|&

— AR AW FEsEE A 2 ik ok s e
— Z2RH QIAYolF, £E Eo|H Wy W 2AV|E 5
- FARe FHES FE A9 (Kozak sequence, leader
sequence), A= % A3} RNA % A 5
o AAAAR 7|E
— 7|& wlolg 2 ALA 9 A HE T3 ALdaE U kA,

Welgly x4 7%

— nanoparticle % 3FEHA] 7HE AR iE AdEs jd, 22 S| A

o, AAEA AN S
— E2|A Agubye] sk A7)1H3, Hydrodynamic delivery, gene gun 5
o AEA AN FA 7|&

— olel sl WAAY W 24 J%
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o ARAAEA hF A2 7%
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W FAARNEA 7 AL G890 TAZ 9ldl] uHioly{A ALA
1 Ak nlo]lg] 2= AAVS} Lentivirus®d

Lentiviruss 344 AFlel] oJgh Wigle] e2 F=2 Ex vivo HH]el| A=)

In vivor FZ AAVE o|&sht} ellste Aol A7F glow

(25, 7h & 5 Yol =3h), AL = e FAALY] Z27]o A

g (of, 4.5 kb. ]2 ols) FAA=27]7F Z CRISPR AAA7H]e] A

o] fo|R| 92 A0 7 o|F FEGlE = vhekgt AF Al%)

2 AAVE WekA EA7F A A=A kA o]gr HZb oA}

Ul GLP FAAA A A2kx] o] w9 AgtA] A3k

32| o] gA| an]-&
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= GLP 79| ASA(HEA 23 A2 Feks F3l AR A
A A7 B e

— F&2 vlolgs AYAPE Fout A2 2 HAAe gk 2ATE e
vl Ade] g83 obiAdo] Byl sl 7|kl AdA| Aol g
A AARCE FAAAES AGA R Sk %= ONPATTROC]
#-g-% DLin—MC3—-DMA/PEG2000—C—DMGe| #<

o RNAi X &A|
— RNA 7Rded+ 259 w=lel] #E°] RNAI A=A FDA %<l (20184,
ONPATTRO)
— AE=43l RNAS =Z7|7} Ao} Aol el A the] AEA
7h s elel A F4
— tHE In vivo AEWAS W2 E g8 o] g AEA

Nko] A EA Ao B 84 (Flel A5 AgA £A)

d

o ARAARZE A EBA
— 2018 HZ°| FDA 2
i} RPE65 & ?_]—7(}_0,] Uo]-q'

o FRALY A BA

— b4 FDA $91® FAAmAY ABAE gov vF FIe
Ho= QAR AW (71 267, FF 18725 FF A 18
1578 22|29 FAA7H) 714 7] kA

AL M
of ofi

— In vivo 7|98 FAARA ABA = 71X A2to] EAE gl
A AY= A Fsla FE ex vivo 7IHEe] IR R AR FlE
ZEN 71%9] In vivo 9AAIE 17d0] ml=olA] Zle)5

— In vivo FAAZA ABO| 7|EA AHel= FZe|2ve] 74 A
ol Cas®] 7|7} A AAV Aol A|2fo] Slcke= A3} nlo|g~ A}
Casell ot HoAdo] #A|, e Zeplo] A ol slen ufebs] s
7|EA| ko] FEo] Algisle] & W) = Zlog gy

— T FAATES 71 E27]E ohE Rolo] vlE v|aA v
of ARk AYA o] Fo] A= Ao A= A ¢kol o]ef
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A E-FRA AR B A — AEAEAE AEAAS s7F 9 Al Akt 5+ AL A2E 135

of ‘Alxet F£ERO Tlee HHUAIT] Hsted Aokl At

=

(autologous) 53 (allogenic) HE+ ©|F(xenogenic) A XEE A 2]l A

AR EA A Hﬂﬂ‘o]-ﬂ]/]- oefe] Hp o 7 /q]iO] N2 E B u:]g}/\]ﬂ: =
o 7€ o) Ao Y92 Bale] A7, Ak 2 oube] Brow AgEE
bE o 17

— ol oAlote] ) g AgA Bokzal AEARA S Hlo] o jelil]

22l 71 FASH ke ol el Refelw Al WA - E3 AF5E5E FA0R AA 9 (ex vivo)ellA Az FAA
j An

= 1w Al 7)2e0 R Es 2 uks 1a)=
AR ARA LG BN Sls) ARORIAE AUE 0w 9E . W % Aieks 71ES AR ARAR Ak vie] B
e
— A|ZAE2A(Cell Therapy)e} 8% 24 (Gene Therapy)= A
23 S HAQA), FACAH) AFTE of& AA nlole o O HAAZ/E7 A ZAEA
OFE
e o 71&d
— 1990~2000tho] &|71re M EAEA= FZ I|FA XL AZAE
5 ol &7 RA-AFAE ABA G HTel= o, =AY A — E7NEZAEA S wolET ML} AAEINAE, AEIEI|HNL
3 elo R she E7AE B WA e tigk AEANLE A7t Z e o] ookl TR AxE 23k ole vHe B
o 3 b Balso]l €43 Alxe wolEv| Al zolAut, &zl Al
> ol5rE FaHshuAl HAAR §&o] e FrutsETIAE e
= AZABAR 71E oleREt vlas) 7PNl B el 2R AgAlehs ATt FEER ngaai 3L
xMW H ﬁ—ﬂ.ﬂﬁ‘ﬂ AEoR 7|2 NEA ML} THAQ ==} _

— FEubsETAEL] B31E 53 tekyale] s EwW, E7AE
AZAZ AN Aol FH3E ko] nksEIMEE A0 R E}i%—?;{l%.
— HAA EZXBA AFE FAAAE, TAHE, Adis] NKAZE 5

- Zo = 2 7= Byl 2lels uk
j ;é—%ﬂﬁﬂlﬁ: XT ;]T;giﬂj;‘,M;ZH;;%‘;L; }}i ; & AR AT gledl, o FAA 24E 8 THZ(E
ol Sol wHoz Aen EASel 1o AAHT 08 & NKAZ)E WFAADL o) AEE Al AFAse FAA
TIIE e Ao TleA EAFel B AR NS 22 AEAZATL FZ AL S

- EE AEAA AR AE el E s ool — ol CAR-T ARA7} @3t &¥o] AFHo] FDA $1& W
A7hsEA A W B Aulse 2 Helx olE TS o) FolAa Qe chekat Eel et Aol A %

— o]#a H97]eA HH 7|gE5e BAUE Soffzm glo] Ao — NK A ZAEA 2 CAR-NK Z5F ¢lato] 218 Fo|m zpA|r) &
Al A Al e 7 Al AR S Ae® V=L e o ABAZ 7= 9lon] PR BA A A AR el A

LA 2A RS FAalT S



— F7HE T)E fobll FHS o|F= gEuTEIIHNE AR e
of thek A7F Eks] Al Foll sl ALY A7 ZA A St
2 gk A Eof| 4] Yamanaka factor<] 5
E7IA 28] AA7|Eo] RuEa 9l&

h . LA .
o] QAL A5 UFEeE A7 wokdd. uEhA FERFSEIINE
of digt 2A51E 8 kAl Hat )E o] AdHow A|Es]
ofgt Holglo = B sla, FEutsE7IAEE o83 EFAME
o &3} AFE Fall &AM AEAEA el thet 7hsAdE T
ofgt s Fal AAlsF slew, oo et Al i)
%1y
<3 30> AZAEA FH
5 ME S8 oAl =g Zst oAl
bHOFS 7 M= O
(Embryonic Stem Cells) — REOE7|ME(HSCY) = E%‘_E’%—Ef
E7|MIZ 2 = - Epd
B | o a5 M m(ps) - speEoMEMsey) | STEY,
=20, O
MFHZ7|MZ(Adult Stem Cells)
- S ES T ME(TILY)
TMIZ(T cells) — CARS-T M| - Sy 2AnZE
HogAE — TOR°-T MIZ - zioh mgt Mot
KIAASHMIE(NK cellsT) — CAR-NK M|z - X7t EE
2= X|4HM|Z(Dendritic cells) — QWXL ZEF £X|AM|IE
o L2 M| Z (Epidermal cells) — Eo|, TlE| M= - O|Rstd, EH
AL
HZM|Z(Chondrocytes) — E[gHA Pimed

1) induced Pluripotent Stem Cells

2) Hematopoietic Stem Cell, 1} HAMEZER E5i5l= S7|MZ

3) Mesenchymal Stem Cell, 28, t, x| 52| StH £X|o=2 HiiEls 7|2
4) Tumor Infiltrating Lymphoeytes. 2EMIE F#H0| 20§ s 2l

5) Chimeric Antigen Receptor

6) T Cell Receptor

7) Natural Killer cells, 215 HIO|MAL} QLMZE ZHcH= HAMZ

 EA A wlo] 2 o)okE Al EA BA AFERI AW, LGHEAAT, 2017)
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— ikt AWABRE A AV Be 5F AWFHEZIAE
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she W, UxaAlE o438 RNA =iy 5 chekdt Wy Eol
AEstE A EE] S F7HAI17] Sl W o' AlAlE 2 )
°0m20139 F=o| L£iA SIES ol&et AEAF WY F ot}
ofet W Eo| MNEET S

— 201399 %=2] Hongkui Deng m<-Elo] ®HEeo] FHAR} iAo}
o] A%} 3}¢HE(Small molecule compound)®hs o] g3le] A3
o] AAMEE 7HXAL Aislse 7H= iPSCE 4
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- @At WAAE ABA dTE FAGAE, THE NK AE
¢ 402 AAHT ded, o $AA 22 o THE

(F2= NKAIZ)E WAL o] AZ2E Al AFodst= A4
A 24 AZABA F2 ONEE S

— AA P HAAEARA AL WA A A A 2A el
gk Az A Aol ZIHEm A AL A B A

(CAR-NK/T A A1) 9] e 719 wolssh f5i4o] u$
Foug njea AIRE AEAe] vhS: F3ehe ulo| AP Holsl

HAAE FAXXFEA (CAR-NK/T AEA)

S Ve

— WHAAE NK, T AHxEe ot g5
antigen receptor (CAR) FAAE =
=

A& 8A 24 CAR-NK, T AEAZ

ZA17]7] %18l chimeric
gk el WAAE {FA

— Chimeric antigen receptor(CAR)+ monoclonal antibody & 2
3} single—chain variable fragment(ScFv)el| transmembrane} 24
AleE st endodomaing ZA{AIA wbE FEAE WA E
(THE == NK Alx)oA W4 4 slem, olz{g CAR W
d WA EE oS aRHe s A5t sk v 8%

— CAR-TAHI2+= CD19, CD20, CD30< target® sk= B—ALL, B—NIHL,
CLL, HLel| w3t slared7} #13)=|g)emf, CD19—specific CAR TAHIE
o] 74%- B—ALLell ™3} complete remission(CR)2] H]&o] 70~94% =
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.. _ . - (Toxicity) | *Off—target=4-2 B] FF / =5t v 4 9de
2 A 3 & gl= Al s a1 ko
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persistence) | ez2lu} ASET AE xHEAHLS TEE e
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T AEZE AP 917 fﬁ"% A E 2AS F 4 sl YAt
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(Tumor | cob tyof wrg 2ef® 5 9le | T ARRES WE=ol
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escape AZ AE FoF 50 %o AP | EAsHs CAR-T AIE
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— -] -] 4= _ N - _ . .
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e obdA, W8, AAIAR]E,
CAR-T a5, 1A —ajel — NantKwesti= 2020 €1755] nkRel whe} NK-92 A|29] 28 7}
A4 I A L3 Eg z9 u 2 A8 = I8 EFz=
CAR-NK A :in‘if et AEx (554). 189k s e 535 E 9 AFE Y Tol, AH SR
Chcat F¢/CAR W NK-92 A7} 9l&
i _ ) A=
CAR-NK A 24 Zus] 7|&Ea UC San Diego®| Kaufman Labell 4+ Lymphocyte development

from human pluripotent stem cells 9T+ F LdF=Z
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1A 5 g s A dlolelns Eelw, WUAE
el WS o Ei 9l el
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el gkl 5 wela g B4s) A
] E A o) olctg] 1l AghlAl AFs I oAS 7] AR o)
o 1 v
4] (Subunit and ] WAL
Conventional Conjugate AgAle oodF A4AS 7k gt
Vaccines Vaccines) g2lo}E <lAlsly] $lsf whyAlel| ciwt
& AFAA "AAAE A3 AAE
24 o N
E o]z wA HrEEloprt whlshe S4S o Ee
(T_]x o '\7 ﬂinL ) sfshed A2 u|@AsiiA AW
OXOIE VACCHIEST Bkt 2o mhgell WAl
=&+ ul )
(‘R””ﬂ s % AT 1l el s
o LU
WaFe] FAe TYske FAA}
DNA W4l >3 asrmd DNAE <5 AlZel A
. (DNA Vaccines) J’é‘]-j 2@ FARIEAS whEo] WY
ALAY o ° o 343} A]7)
H_EKL]. Lo &2 = O
Next 3A ) B}
ot Mol ekt gl wolga®
Vaccines AEgt Viral vector Wi WE| 2 gg3le] EF] wlES ¥
(Recombinant viral FAAE  Azxglel] AUz ALskd bf
vector) olgi~r} FAIR et WY 7)se] &
A3l w4
¥ E2A AWM ATAE, 22E WA AFER 2 AW, 2019
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PROTAC (Protelysis—targeting chimera)

— AZY EA5k= E3 ligaseol ZAgtsl= 27t= &R 9l Al aH
S YO R o]F FHSse o] Hx
z 0]

9 el Al

O

4
)

EA A E 9 (active site) T AT
(binding pocket)®] && 7FsAdol whel Al AZA Ha 7hs E
Al (druggable target)glx 3

% A 7A Ao Az | E 30000700 wwA = 139%7to] A
whal g 2 uke
<% 34> PROTAC 7]% wuje]odlz} w] o} 7+ wld A3 (FF 54)

GE DREX] RS Z

2

: : _ 8130007+ 2]
By A x
2018 olu| 2~ (Arvinas) Sto] #(Pfizer) (oF 882091%))

62150001 &

2017 obnu]ub A (Arvinas) (2F 694099 %1)
=T 1

A e (Genentech)

ul= UC wZe]

SEHIE| A i
2017 (UC Berkeley, USA) l€] 2~ (Novatis) N/A
C4 HlgtFe 2 N 745000%F 2]
. =
4O (C4 Therapeutics) 77 (Roche) (eF 80009 %)
o= ujlsl 2] o] Al 5l o)
2016 0%1_ ]DH'- Hﬂo iLeol'n N/A

(Dundee University, UK) | (Boehringer Ingelheim)

434005 &

2015 | obu]i}A(Arvinas) ™ 2 (Merck) (o 4635>1¢)
=T il

 EA 0 AAY Al EAE 24 A E) 7l

=
Akl 71 &9 rkke] 9, 2018
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<3 36> PROTAC 7]& 7|HF A EA ek dg

*FE 3] A} 5 MOA TNt
BET . Bromodomain containing protein
) Burkitts o o . !
PROTAC Arvinas 4 inhibitor; C—myc binding protein =~ Discovery
lymphoma e
(ARV—825) inhibitor
. Prostate Androgen receptor modulator; .
ARCC—44 Arvinas L Discovery
tumor Ubiquitin ligase modulator
. Estrogen receptor alpha
ARV—378 Arvinas Breast tumor ] Lead Opt.
antagonist
. Prostate .
ARV—110 Arvinas Androgen receptor antagonist Lead Opt.
cancer
University . -
MDVE2 E3 ubiquitin protein ligase MDM2 )
of Cancer o Discovery
PROTACs . inhibitor
Mchigan

e EA A AP EUE 24 A Bl Ve, dsalslvleriel, 2018
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AUC(area under the plasma/blood—time curve, €UHFH 22 Cmax<e}
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<X 37> 20104 o]F F Q& NGS 3|Ale ZUE W3

T2 2010 2011 2012 2013 2014 2017
HiSe MiSeqDx, NextSeq NovaS
Mumina  iS€d 2000 MiSeq 2500q uFDA 500, eq
%:_}\] %:‘A] ;‘:/\] X\_h:/_]_-?f)h:]] HISeq X /R] F/]?_:.
= %¢l BE Ten 4] F4
SOLID
5500w 2
5500 x|w
Z A
Thermo
Thermo  [on Proton, Fish
Fisher Personal lon Ili feer,
(Life M Gkgno(rggM) PZ_SEOH Technolo
Technologie "2 =4 ges
S) = ] 0]/\
LT
Life
Technologies,
Ton
Torrent8l4=
Roche, Roche
Roch GS Junior Illumina 454 7§#t Geni ’
oche 24 B AlE FA wE 0N
PacBio PacBio
PacBio RS RS II
Z 4] Z A
Oxford MinION, Promethl
GridION ON
Nanopore ES up

<3F 38> NGS #v| 2f g (Fv] Fyd)
T EAN%
Illumina HiSeq 2000 5,490
Illumina Genome Analyser 2x 411
Roche 454 382
ABI SOLiD 326
JTon Torrent 301
Illumina MiSeq 299
Ion Proton 104
Pacific Biosciences 50
Oxford Nanopore MinION 14
Polonator 9
Illumina NextSeq 3
A 7,389

% &%  http://omicsmaps.com/stats

<# 39> NGS ZAF° W3t

# EA 1 BRIC View, T AAIHHA714EAEH(NGS) 7|83 &5 74
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Conventional Next—generation Next,
Sequencing Sequencing Next—generation
Technology Technology Sequencing
Technology
(LA Seiat ] b)) | AR PR 22 D) (3ol i) 4 Aa))
&9 4]7] 1900~20054 2005~2011 2012 ~
Appiled Appiled
Bi pp1t Bi pp1t Thermo Fisher
iosystems, losystems,
82} y Y Scientific, Pacific
GE healthcare, Illumina, Roche, o o
) Bioscience, Visigen
Beckman Helicos
As 2 $100,000~$200,00
3B~$10B 1,000~$5,000
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* measurable indicator of some biological state or condition

— DNA, RNA
] Wig} ol

e SAKAAAD), T, A, oAb St o el
ol g53 9he

Diagnostic

eDiagnostic biomarker: a biomarker that is used to identify
individuals with a disease or condition

Safety

eSafety biomarker: a biomarker that is used to indicate the
presence or extent of toxicity related to an intervention

<X 41> FDA <oA= nvlo]oml# e} H K

A7 vhole. w7

A wfol e
ek

%A COU

=]
&FAl,

32—Microglobulin,

Clusterin, Cystatin C o] el ol o7lel Al E4E viehll=
’ ’ H7h = w27 AEHR] A} A AR Sl
KIM-1, o4l 54 lol2 v Qb wlol2. v}
Z oA 9 Trefoil
factor—3
Clusterin, A1 77 | egle] 2ajuio] o)) o719 A4 £4E e
Rl H7h 5 vl AEHl Az} A ARE=
(RPA-1) o4l 54 nto| & miA ok vl e miA

— A% S x3et 2R oo FHbA| AL} AAE BrEoE E
of, erEvIel A 134 VIS B3 AR B, FAAe
B4 oJokE w3} oju]q) B AERES 5

<3 40> FDA ujo] S m}# wiwiw
Category Description
e Susceptibility or risk biomarker: a biomarker that
indicates the potential for developing a disease
e Prognostic biomarker: a biomarker that is used to
Prognostic identify the likelihood of a clinical event, disease

recurrence or progression
Predictive biomarker: a biomarker that is used to
predict treatment response

AA Exxd T

& 7, ) e el

Efficacy of
intervention

Monitoring biomarker: a biomarker that is measured
serially and used to detect a change in the degree or
extent of disease

Pharmacodynamic or response biomarker: a biomarker that
is used to show that a biological response has occurred

e Surrogate end point: an end point that is used in a clinical

trial as a substitute for a direct measure of how a

patient feels, functions or survives. A surrogate end

point does not itself measure the clinical benefit of

primary interest but rather is expected to predict clinical

benefit or harm based on epidemiological, therapeutic,

pathophysiological or other scientific evidence
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det el = g B4e dephe o
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<3 42> w]= FDA 5o¥ FubAdAIEF (201349 71%)

Qo kF(AE) A & A Z= A
Erbitux (cetuximab) theracreen KRAS RGQ PCR kit Qiagen Manchester, Ltd
Erbitux

(cetuximab;vectibix,
panitumumab)

DAKO EGFR PharmDx

Dako North America,
Inc.

seks B

18S rRNA / rDNA

ek 2 Ao olaf 2o
Aol S45) Feps s
o

¢18S rRNA / rDNA
(AR / ml)

T ] e = R
Al gl /) B oFE el tigh
AL Aol Al 77t e AkAlel|
A P falciparum sporozoites =
A%l QI7k

edelelo} 7hed (CHMI) ¥
o Hetelo} oFE A7
Al RS o H

Exjade (deferasirox)

Ferriscan

Resonance “Health
Analysis Services Pty
Ltd

Gilotrif (afatinib)

theracreen EGFR RGQ PCR kit

Qiagen Manchester, Ltd

Gleevec (imatinib
mesylate)

DAKO C—KIT PharmDx

Dako North America,
Inc.

Herceptin (trastuzumab)

INFORM HER-2/NEU

Ventana Medical
System, Inc.

Herceptin (trastuzumab)

PATHVYSION HER-2 DNA
Probe kt

Abbott Molecular Inc.

¥ Z7 : FDA &3d|o]x
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Herceptin (trastuzumab)

PATHVYSION
ANTI-HER-2/NEU(4B5)
Rabbit Monoclonal Primary
Antibody

Ventana Medical
System, Inc.

Herceptin (trastuzumab)

INSITE HER-2/NEU Kkit

Biogenex Laboratores,
Inc.

Herceptin (trastuzumab)

SPOT—-LIGHT HER2 CISH kit

Life Technologies, Inc.

Herceptin (trastuzumab)

Bond Oracle Her2 THC System

Leica Biosystems

Herceptin (trastuzumab)

Her2 CISH PharmDx kit

Dako denmark A/S

Herceptin (trastuzumab)

INFORM HER2 DUAL ISH
DNA Probe Cocktail

Ventana Medical
System, Inc.

Herceptin (trastuzumab);
Perjeta (pertuzumab)

HEPCEPTEST

Dako denmark A/S

Herceptin (trastuzumab);
Perjeta (pertuzumab)

HER2 FISH PharmDx kit

Dako denmark A/S

Mekinist (tramatenib);
Tafinlar (dabrafenib)

THxID BRAF kit

Biomerieux Inc.

Tarceva (erlotinib)

cobas EGFR Mutation test

Roche Molecular
Systems, Inc.

Xalkori (crizotinib)

VYSIS ALK BreakApart FISH
Probe kit

Abbott Molecular Inc.

Zelboraf (vemurafenib)

COBAS 4800 BRAF V600
Mutation test

Roche Molecular
Systems, Inc.
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Qiagen o dole =l
Celgene Corp.3 Hlol2mbA Agt F4S 3
Quest ul=r Jab dFsolw, of A¥EH Zhedsta) A17skel|
Diagnostics | 3} A&t BlAE Mu|AE A F
RanOX o ona) whal w e sla AR Aloke AlE
Laboratories
e
oche FOINES | ujo) oota) spop Alekiolst vt A%l slel4] A 71s)
W gy, ghsk doysl Fapsl Lmabel o s
Siemens i ' T ' ) _
e HAF Al 2~®l(blood gas testing systems)ell gt t}oksdt
ealthcare
24 Efo JHE AT
ThermoFisher | A&A<el ulo]ewmtr WkA =2 g3lo] glojA] AE7IHES
Scientific =3k Fa= 71y

Abbott
Laboratories
Agile Agile Technologiest A AA A1 Z& elAlez obxlgh
Technologies | vlo|2mt#H S Htsl=s =
Ambry Ambry Genetics Corp.t= 5 AWl A 2] oJAaAl3] Zict
Genetics A1 Mu| A5 AlFS
Aushon BioSystemst= ©@WA dlo|ewlH ZAI AF
AUSROD ) julsel g BAHolm, AAHR WelRAel B
BioSystems o 3 ’
Y WE Pz AT
3k lol] 2P slEl wlo] ewlAHE AlFsl7| 913 R&D ©S
Biomerieux | 7F3l2 911, o] ©H #WHF A3 AlEjel4 nlo]lomtz] Eel
P& AANES A2EHE 75T
R Bio—Rad Laboratories®] 7% 4t A=t A&z Ay gy
OTRAS g e A2 Bel cherad dAA wholentA AFo| o
Laboratories _ o - o
s, AlxE A E s e
CareDx Inc. & AR oA FalAE I3 Zlgk k4] £F4S
CareDx Nk g sl S Algele] oJaker) shale] HAY ukE A E AYS
YE F 5SS B85
Epigenomics | Z573F 575752l DNA =|€3} nlo]on}A 7]¢S H{sta 9
AG Sxjol|A] Hzlgh HS 7o 2 5= Zlgt YAES s 29l
; Epistem®] $J8 Mulxs Alef whd 2l sk sjo]=glql
Epistem

= ATd

GE Healthcare

GE Healthcare= ©|7]#&) (imaging) ¥lo]| LmAE AYAsl= F

& FEA

Genomic Health

A5 (genome) ARE 7HIsksl7| et AEA] ARE AlF3h
ZF92 AE 2 Z Oncotype DX et H|AE A N
x

Hologice Alet &£34E& sikate] 7] Aot

[}
Hologic | ayaso) gFAsl BAls) wek e A2 AT
Hlo] o mt7 st g 7|&d FAEFS AT FDA
[lumina 7} &elsted  gAarAs Aol 4] NGS(Next Generation
Sequencing) 1) & Al sl o|AHH ZHES 75
Life At 9l oja) o] @ w4t JHE 9%k ELISA 71 E,
Diagnostics SPARCL 71E, 3ha 2 A chiA A=z
Myriad Multi—Analyte Profile(MAP) Z#: &S 7|Hto =2 3l= o
Genetics WA wlolentA AEF 9 Au|AE Aiksls T8 FAHY
NanoSting |\ Siringe #7 Aleke Swoz AES Aweie 3149l
Technologies
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<% 31> Versartis vs. AscendisAte] A}

T e Aleke A

. . — AEZ o]93t in vitro Aot EE wal Als)
(Versartis vs. AscendisAke] AH)) 122 o8 in vitro Aol 5= 29 29

o
HAZ g or FUE V1ES HAArketn

952 Fa ol AN e 5

m] Versartis
— VersartisAFE 2017 99 o4k 34 satd
ol AsfjstH Al F7h= dhFell 80%7F whAw F=elsdch o1 ¥ 14d 7iot
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A F7be 2 o WA sk,
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AH43) oA ZYE V) Lo 7 JfE Aleko] FHE AW IIE 2) =W Alef Fol= el H3}
ol Abdl Seattle Genetics,
Alnylam & (] 20129/ 20154/ 2018 o] = glel W3} Fo

— mlx|eto 7 A Wl A23) AR RSElT 9= ZYE J)& _ =
]- ]“l ] 1_. HI_. befire) ]' il ] IT }—7— AT = }\]\j ]E o X]-{‘:—z}]_gi —%—:-7]—*6]-% —ﬁ,—kﬂ(2387H_)2557H_>3367H)
2 s Aok $HEA| zFAHCR A F7HE F5, AA
w2 o]2=o]Al AHLo|th o}E Zuj nlo]2H 7|9dE o AL o] o shARE, A2 (4470) 3 FREA(567]) dho]zekele] Ha7t nl<d
Al #7174 g 5gE A= gl AR (707]) Bofs AL Ak3ko 2 glo|=elel 17 £8(2018W)
— ADC(Antibody Drug Conjugate) ZH3&F 7|5 Hg Seattle GeneticsAt <E 44> AxM/ /A glo]zekel F
o] 7% 20119 89 v] FDARREH HzFs JPYIA|zy=F (=9 7, %)
(anaplastic large cell lymphoma) Z|EA)E Adcetris(Brentuximab vedotin)7} ik ﬁgfﬁi‘ %?'}': 7]?4“" H]Z“E(‘gol
AE5eE 85 Alsr] AAsI e, 20179 7IE 39 760w 2 NDA4I % 5 3 2.1
- - . ) = _ 34 18 10 7.6
&S 7153510 girh Seattle GeneticsAMe] FHF 714 AH-43) ol a1 24F 38 19 16.0
o ) ~ G 1 30 15 12.6
sl 7|eEHo| FASHA %5 Al 2 AT o7 Jle Tlo] 20124 47 86 23 36.2
Zz}elo]] thalcollaborations sl A8 ol gitk 20173 7|E oFF Ejow 647 244 21571
7HA] AZko 2= 19 2,553utdE]e] =ole] HALE 7|5 Fo|Ant Seattle FuEALE 36 16 15.1
. e _ g ) AE2AcE 39 18 16.4
GeneticsAke] ADC ZHE 7|2 AREs=|givhes Aol 2 7S oAwt A 238 35 100.0
. = 0 =1l NDAAI % 3 2 1.2
ol &zl oF 120 2ele] 2155 Adslka ck * = 55 = 6
o 2*{ 43 24 16.9
- v 14 39 19 15.3
[0 " 8ol 20154 2] 104 26 108
N 4 4 1.6
Aot ZFE 7]so] Q3 olf+ Alf $FHEALS NudAE A 59 24 23.1
, A SlEE 2 ol BLE o - FHEALS 60 25 23.5
AREA A = o= EEo] vl¢ =7| AEEAES 25 12 98
o o o o eo - @ 255 35 100.0
— i 1A FREAo] FFHOZ AFEIIE WS FHELS A NDASFE 45 4 13.4
10.4%, 44+ 22442 AL 16.2%, Y4 349 B2 50.0%2) 2HE DAty = L 03
, 2%, ) .
i ] . QA 41 21 12.2
%, 71de] st sle shtel Al R EAo] Augc} el e 1 40 24 11.9
EYF V16T BAR AT £ R FREU 558 5ol E ok Aok s = Lo = e
Nek = glofA] aukE Asflel| oigt 2|23 E B 7S IERRE 70 28 20.8
FUEALSE 56 23 16.7
- 8|3 R FHE VlEs 5o oekst SREAS i 749 deEdesd 44 16 13.1
- - 3HA 336 41 100
7R E A s
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<E 61>F2M Ao Fobd AokAg 23 R A

bl =

N , o CAGR(14 , CAGR

T 184 A& 19 239 (19-23)

1,505~1,53
5

Ax= 800.0 166.4% 5.7% | 900~1,020 | 3~6%
w| =t 484.9  40.2% 7.2% 625~655 4~7%
EU5 1775  14.7% 4.7% 200~230 1~4%
=9 53.5  4.4% 5.0% 65~69 3~6%

Zeks 36.8  B.1% 1.5% 37~41 | (-1)~2%
ofgtz]o} 34.4  [2.9% 6.3% 40~44 2~5%
o= 284 [2.4% 6.2% 33~37 2~5%
23]l 246 12.0% 5.4% 27~31 1~4%

U 86.4  [7.2% 1.0% 89~93 | (—=3)~0%
Arpek 22.2  [1.8% 5.0% 27~31 2~5%
=t 158  |1.3% 4.7% 19~23 4~7%
F 131 1.1% 4.3% 13~17 0~3%
bR B 2859 123.7% 9.3% 355~385 5~8%
= 132.3  11.0% 7.6% 140~170 3~6%
Tier2 67.7  |5.6% 10.7% 91~95 7~10%
B 31.8 12.6% 10.8% 39~43 5~8%

Adx 204 1.7% 11.2% 28~32 8~11%
2o} 155  [1.3% 9.9% 21~25 7~10%
Tier3 85.9 [7.1% 11.3% 105~135 | 7~10%
7|t 37} 118.9 [9.9% 3.2% 130~160 2~5%

% Zx : IQVIA Institute(2019), The Global Use of Medicine in 2019 and
Outlook to 2023
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<E 63> Aok FYW A% L 4FE APC19d~'231)
2

FAA AA=Ceveped) A5 Benregng) 7]} X4
TE 239 el | AR [BdRRA| AR 335500 SRR (B3| SR
AR | (C19~23) | AR | (19-°23) | AR | (19~23) | &R | (19~23)

L2 Ad
BAs" | 619 | AW | 6% | 4T | 2% | 69 | 5% | 2
oj o}

22

g B . .
Som | 2% | 5w | 0% | 5% | A% | 5 | 2% | 30
S0 | e | am | s [oom] ve | rm | s | 0w
OTC' | 6% | 3-6% | 3% | 0% | 1% | 58 | % | 25%

ek | 4% | 0-3% | 2% | 0% | 9% | 0@ | 3% | 25%

A [1506~153% 3~6% | 90~L00 36 | 35~38 | 58 |130~160| 2~

1 Original Brands, WA 32 glo]AlAS H A3 BAlE o]5o 7 wvfs
= Aue|erEF( = Al )

2 Non—Original Brands, ®I7H&Atel] 23] li=lm 53] B35 glol= JEFHA
ol AupejerE( = sl )

3 Unbranded, B3l =w9o] glo] 24

=
REgo R PojEE w5 Ad o obE

[e)
=

o,
[

o WA EE ol

r

25 o3k o
FE( = A )

o

4 Over the Counter Drug, 4HrFe|er=E
% &7 1 IQVIA Institute(2019), The Global Use of Medicine in 2019
and Outlook to 2023
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b APstEE 71EFKKeytruda) @] 24373} &) =(Revlimid),

i = SRR B B

o|Bzk~ (Ibrance) ¢ HHEdiol wel, '174d 1,040 =& el

—

A 24 2,330 & FEE S7F A9

3 ] 8 A (Anti—diabetics) A& 179 4619 Zefel A 24
5959 & FEE AHA(C17d~"24d) 3.7%] AHAE AW

Fule] &R A4 (Anti—rheumatics) A= '17Wd 557 ZefolA] '244d
5679 2el®2 AFHA(C17d~"24d) 0.2%9] tii 3 AR A

olof] Hlal, 7F =& Ao A=l AP WA A|(Immunosuppression)
AP g dszt 15.7%C174 1379 22249 3814 2&))e 57k 71
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<E 64>’17d~'24d A3 Top 15 AAFE D AFE A

e WW Sales ($bn) WW Market Share 239
arke SR 2017 | 204 | CAGR | 2017 | 2024 1@? s
1 Oncology 104.0 233.0 | 12.2% | 12.6% | 18.6% | 6.0%p -
2 Anti—diabetics 46.1 59.5 3.7% 5.6% 4.8% | —0.8%p +1
3 Anti—rheumatics 55.7 56.7 0.2% 6.8% 4.5% | —2.2%p -1
4 Vaccines 27.7 44.6 7.1% 3.4% 3.6% 0.2%p +1
5 Anti—virals 42.4 399 | -09% | 5.1% 3.2% | —1.9%p -1
6 | ImmUnOSUPDIES | 3. | 351 | 1579 | 1.7% | 3.0% | L4%p | +5
sants
7 Bronchodilators 27.2 32.3 2.5% 3.3% 2.6% | —0.7%p -1

8 Dermatologicals 12.9 30.3 13.0% 1.6% 2.4% 0.9%p +4

9 Sensory Organs 21.6 26.9 3.2% 2.6% 2.2% | —0.5%p -

Anti—hypertens

10 ives 23.0 24.4 0.8% 2.8% 2.0% | —0.8%p -3
11 Anti—coagulants 16.8 22.9 4.6% 2.0% 1.8% | —0.2%p -1
12 MS therapies 22.7 21.5 —0.8% 2.7% 1.7% | —1.0%p —4
13 A“t“fl]:’:“(’lym 12.7 | 204 | 71% | 1.5% | 1.6% | 01%p | -
14 | Antizhyperlipid |y o b 6y | 550 | 14% | 13% | —01%p| -
aemics
15 Anti—anaemics 7.6 15.7 11.0% 0.9% 1.3% 0.3%p +3
Top 15 445 683 6.3% 54.0% | 54.6% | 0.6%p
Other 379 567 5.9% 46.0% | 45.4% | —0.6%p
Total
WW Prescription & 825 1,249 6.1% | 100.0% | 100.0%
OTC Sales
Total WW Prescription & OTC Sales Includes:
WW Generic | g5 7 | 1137 | 5.0% | 9.8% | 9.1% |-0.7%p
Sales
OTC . 36.1 45.9 3.5% 4.4% 3.7% | —0.7%p
Pharmaceuticals

1) Worldwide Prescription Drug & OTC Sales by Evaluate Therapy
Area (2017 & 2024): Top 15 Categories & Total Market

% &% : Evaluate Pharma(2018), World Preview 2018, Outlook to 2024
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<E 65>"18W AlAl oofE Top 109] §Hd/upe]l 2 o) ofsg of #

<E 66> Aab7|E® olofE 4w ¥R 9 AW (16d ~"224)

(291 Ao el

R 17d 18\ 20 22 24
i
AR wE XA pE AR RIE AE EE KA s
Hlol 9 (B 5.0 765
tel=(Biotechnology |54 L, (230 |7 73 2Ba%33z O.8%[383 0.7%
(el (e
. 542 52.0
A EAH Conventional) | 447 o 459 o 497 B1.4% 564 [50.7%(626 [50.1%
( ‘0
71 ek . 20.6 20.6
(Other Unclassified |170 179 196 20.3%217 [19.5% P41 [19.3%
% %
Sales)
EX 825 [100% 868 [100% (967 [100% 1113 [100% [1249 [100%

18
- . W& %@4
ECi))
=S PN
1 Humira AbbVie+Eisai j:fj* 20,476 | 25461
S ara
2 Revlinid Celgene Eﬂf 9,816 | 10808t
. . . ESIER)
3 Opdivo Bristol Myers Squibb oL 7,524 82,847
SR~
4 Enbrel Amgen—+Pfizer+Takeda —_ 7,443 81,955
AR
5 Keytruda Merck & Co oL 7,198 79,257
6 Eylea Bayer+Regeneron SRR 7,164 78,883
7 Herceptin Roche skt 7,140 78,619
8 Avastin Roche ok 7,004 77,121
Mabthera/R _
9 ) Roche gz 6,925 76,251
1tuxan
10 Eliquis Bristol Myers Squibb+Pfizer S1A| 6,438 70,889
120189 Htghs 1,101.14 =4
Hlo| @ ook
% &% : EvaluatePhrma, Top Products in 2018

SEHAHF vlolL
npo] @ oekE A 7L 17 2,080 e (A
3,830 (A& 31%)E F7F A
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dergel AR K A%AoE AYshas
a 25%

% &% : Evaluate Pharma(2018), World Preview 2018, Outlook to 2024

528 oA vlol 2 olepEe] 3 wE A7 mef, Tz
AofAlEe) elole ml3 FDA, £ EMA sl7h13 2 5 $or
225l vhol 4| el Alrh A}

|
22

B wlol Ay ‘o]dx]” FDA §7H(16.08), Fw=let nie]
2 A ‘okAlu|e} FDA 37F(16.08), s|A1El vlo]| o AHe] ‘&5

vl EMA(C18.02) 2 FDA('18.12) &7} 5
- Ed, AR dY AR Ve W AEARA e Wg A
E7]% ZlHeo| wE& Big Pharma® FASNE Z2H A| Aol A
FAAAL ABA 1% 43 AP
<X 67>F8 AA FE L HH
CAGR®
T 119 ‘164 '18°4d '22°d T2
Ao 463,411 441,109 447,280 552,416 1.6%
9| 2 66,088 77,236 86,347 106,298 4.4%
Fel e
12 496 1,663 3,669 10,687 32.2%
3} x| O] ok 49,619 89,072 117,011 178,562 12.3%
I A
i - 52 345 5,312 167.0%
A=A
J| £ X A 255 71 554 7,161 35.4%
04l 22,451 26,610 29,498 39,690 5.3%

% Z£7F : Evaluate Pharma(2017.06), World Preview 2017, Outlook to 2022
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Enbrel Amgen+Pfizer+Takeda 2015 2028 FrhECl web SR aleRE F 20 SUH
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Mabth i - _ _ - _
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u]aﬂ_;': ’ lij ) EE;T:_: 3] Al el A c}ol AL:_]:”'/U_Z 01:7 LA
) Johnson&Johnson+Merck& == _T’ 10 18 E57sk CIALARE] Frmspdls, ok A=
Remicade Co+Misubishi 2019 2018 T B4} S W AMAERGE S8 Ask 17 71E A
Herceptin Roche 2014 2019 TRl Akl 2270 AAlEA, F AMIAL 16 Hiv] 10.2% S7F
Avastin Roche 2022 2019 % AT, 179 Ful ARl e A gk
Lantus Sanofi 2015 2015 179 A Aol 1009E Holid FHS F 52 doFdEFe
Neulasta Amgen 2017 2015 =elg  wEaete] R, LGuwIele] AnIEFzd, =29
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- 184 A EFA FHFHIIE 2 dAERAFAR AEAQ CJA
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<E 70> 2011 o] F S Aefride vleFE AR T

re | 8o [PVIEE S I o e
20114 13 149,862 3

20129 6 182,050 2 1
20134 5 48,600 1
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