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Investment summary

2019 T2t HIO[HAQ 91 0| L2 I/ HeoIin. AEHOZ Qlgh M2 M M
2ol 2X 2 SeE DXsl 1 & 2 Sgs 2 MUY & otivt DA 0f LAOICE. RNASY
= dAYE d=°F 80z UFL 212 HOZF EOHRL, S0IXL, 2HUE 228 M=
R, SHIFEUZOILY Flset SIAE EOHFEE OZA RNA L0 tet OfeH=7t =0t
K2l 220[ ZORX|BA] LI0]| THet FAE S7HIA

RNA A=H AIFS 80 Hioikls ZF SolRCL, =L H0|sA S§ 0=
0 AIHEE RNA AIZ0] QDI 8 A= Ol (Ut T=Lt BiO|2HAT} dliE H
2 GO AEES YYZTL = & UCE RNA XgH= sl HMelstie: 20269 90 e
= O= Ofl4=C. RNA X2 X0f CHet H+7HE0| X HA FAXFE S716IU
1, 37t Aa52 A2 H0IRE 7|0 et 7|SALLZ 00Xz Ha2to] LEHT QU
A RNA L0] Chet AL A7 P7E AR E EE YA 227t .

S LY HBXZHZMO] 7ts8S H0FH RNA X|ZHQ|
THX|7¢ a rﬁorxm guq n_rgggrgg HM2=S SIAGIHA Lequio, AROANG-32} Z2 S2H
AF RNA XEH7L AL SHE A2 MYELD.

RNA XI2H AP 927} Q43K mANAOIQUIE Cf B2 S50 HLIZ0| ZXfsict. 22
HHOPALE mRNAS HOIA M2 71 RNA HIHLIS0| 24 20 EXBIT /T RNAS
R

ERICZ ol MEXSIEIE, miBNA, circular RNA S MZ2 7132 RNA AJ&0| &2|1 QCH=
22 ClDlpiC. IS0t 2G| R WHS XY 4 U= W SHE 4 US 0= ©
QICt.

RNA H0f Ciet &AF ZOIEE= 1) 7IE RNA XAl 71E Y22(01=7t 7kset 719, 2) RNA

ERIMEARIE, mRNARE 22 MER HZEHS Almoh= 7|2 Helotirt dLA2 4
7JQI siRNA X|Z2X0f CHoll FDA &21 22 7|0|04, Peptidreamt ES S5t MYH &, Xt
H MEH 7|z 2 59 82 o1l QUL RNAE ERICE ot= N2ARIEESe O FES
é‘% = HAVE HRE01H ARIA Skyhawk Therapeutics®| A% 6719 228 HFArRL Tt
ElE Sofl HBAZEE, HEES, ITYS Xee + Us FHEHEHES 1 QU0 sll= oY
Ao gEC= CDMO +3lE BE 4= U= OIAE[HO| ULt
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RNA X|2Xl= 2016 Sarepta Therapeutics?| Exondysb10] ASO(Antisense Oligonucleotide)
2= 2A2 XS 517152l (Fomiversen?t Mipomersen2 H(2)S 2IQICE XIZ7X| ASO X|2X|
57K, siRNA(Short interfering RNA) X|Z2H| 47, mRNA A1 2747} FDA E= EMA o712 &=
OfUCt. SI=H RNA X|=A| 24 7HA| A = X S7F6tl U=, 2020 80740ilA 2021
1357122 I S71otUCt. YA 142 2020 31740014 2021 397122, A 342 20201
102101 20214 267192 S716IRALE. 2k 24 S RNA X[=H| T0|Z2t21 HISE RNA,
ASO, mRNAZ =M= EUCH, mRNA 29| 42 =119 &3 it 128742 HQotH o

=2 R0

SIXf A SO RNA T0|Z2f0l2 7587H(Kt=: Pharmaprojects, 20224 1€ 7|&)0ICt. 0] &
CHEE M4 HAMRNA 75%, RNAI 81%, ASO 64%)0|H, & HEeSE MO|Z2t10] 244
(0]

A
HE 22.6%S XKL 291550247, SRgdR3(112), S 1400 tiet Y0 4
o Seitt. 22EH0[HE Stt M=0ME AR, 2 tld S2 RNA X=X 22=2
2 1,303710(10, YUY HA HIEE mRNA 74%, RNAI 85%, ASO 77%0ICt MEXHO=
mRNA, RNAIS| 2 Mot ZHZE0 et /a0l HIZ0| 7HY ZRACH, ASO= CNS2t &
2X X=ZO0F0f CHet 0] B0| Tl SOIAC. MHHC=Z RNA XzNl= SN & d4HE
2 CNS o= Tielole 2EEH (Ch T HISO| 52 A2 RNA X=X

oF HA-/HE0| 2ESHA AR S

19

=l

50| =
oz g4

22 Hob
N

ASOZ &0IE X=X & MHMEIES XIEH Spinrazas EAl 3EAt 20183 1,724m$2| Of
£8 7|25t 20194 2,097m$2| peak salesE A%t 5, 20214 7|& 1,905m$2| HES
JIS5Ict O2 REMS2 OF O4E0| 3X| Q420(20213 7|E Onpattro 475m$,
Exondysb1 454m$), SHESRENZE A7t WX L20= |QI0| Tt BiH, 20204
EMA, 2021 FDA oi7t& B2 DX|RSXI=H| Lequio= B2 AL (2 1,600TH)E a2
2 otz XEMZ 20274 2,395m$2| 0HE0| 7|ti=l= Q20T SHESS HojM BHgEst
RZHEMNC| 7ts4e H0iF0 RNA X|ZH2| 7IX|7t O #O0IX| UCH XIZ7HK| EA1E RNA
RZH 5 128 0|49 IHES YAt X|ZM|= SpinrazaZt SLotLE, PHEIEOZ MSES &

ZJolHA Leqvio, AROANG-32t 22 SEHAH RNA X=X/t AL SEE A2 MUt
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A& Globaldata, O[ZHOIMSH 2| MXIMIE]

J8 2. 24 52 RNA X2 $HSE| E& J8 3. 2E2EIE oY A

X2: Globaldata, DIZHHIASH 2IARIME] K& Pharmaprojects, ASGCT(4Q21), D20 MBS H 2 |ME]
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Infectious  Oncology: Respiratory  Genetic Others
Ofj bt Al X|ZHA NN Disease Disorders

XI2: Nature Review Drug Discovery(2021), D205 2|MRIME Z F2LHN9 A e 12871 M2l Al, Infectious Disease 6571
K& Globaldata, OI2H0IASH 2IAXIMIE
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2! 6. RNAi SHESZZ QMZ0I XMS= J& 7. ASO SHSEE ANl M3S
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Atz Globaldata, OJ2HOIMSH 2|AMXIMIE Atz Globaldata, O[2H0IIMSH 2|MX|MIE]
H 1. 483= RNA X=X
Sg/HuEY 5 SAH NSS 57t AE
Inclisiran (Leqvio) SiRNA ALt IXES 2021
mRNA-1273 (Spikevax) mRNA DGLt FZLH9 2020
BNT162b2 (Comirnaty) mRNA SIO|Xt/HIO|Q0HE  F2LH9 2020
Lumasiran (Oxlumo) siRNA oH| jolat AN MAS 1S 2020
Golodirsen (Vyondys53) ASO ALEt FMIZO0IFAE 2019
Givosiran (Givlaari) siRNA ol jolat =d 7y Z20RE 2019
Volanesorsen (Waylivra) ASO ofo|uA 715 220|132 357 2019
Patisiran (Onpattro) siRNA o folgt YRMEES 2018
Inotersen (Tegsed) ASO I=INES FUY MEYS 2018
Nusinersen (Spinraza) ASO (U{JISINES Hed 2945 2016
Eteplirsen (Exondys51) ASO ALREL FMIZ0IEUS 2016
Pegaptanib (Macugen) RNA aptamer HE Sty 2014
A1 Globaldata, DI2OIMSH 2lAX|MIE
J& 8. 5215l RNA X=X IiE 50| ¥ MY
(era) 2016 #2017 =2018 ®2019 <2020 =2021 =2022F
2,500 r
2000 - 1,905
1,600 |
1,000 F
47 454
500 F
82 128
L L . ‘
Viltepso Givlaari Tegsedi Onpattro Spinraza Exondys 51
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H 2.2022-2023'4 5{7} 0’421 RNA X|2X| (aharetay)
s swies s oot
719 SHEE U4 A %) E HSS £oj diH  (EAl 564}
IHEHY)
Alnyl
vam - vutrisiran Pre-Registration 2022 RNAI 71 O/2I20|= Az i3t 2,468
Pharmaceuticals
Dicerna nedosiran sodium ~ Phase Il 2022 RNAI R RS IE, I i 204
Pharmaceuticals
. L . SR AQIXt VIl Z2ED), _
s
Sanofi fitusiran Phase IIl 2022 RNAi Sio8 BOIX} X ZEE |5t 360
Roche tominersen Phase Il 2022 ASO SgEY g 632
Arowhead AROAPOC-3 Phase Il 2023 RNAI 7B 2220|92HIE1E IACHES) L5 452
Pharmaceuticals
715 AR0|IESS(RNY IA[HHHE), _
lonis Pharmaceuticals  olezarsen sodium Phase Il 2023 ASO L AﬁthliiL gl | ojst 378
SoMoao
. . . 715 OIUR0|= AI2YE; ~
lonis Pharmaceuticals  Eplontersen Sodium  Phase lll 2023 ASO I4EA OJLZOE AZHE njst 302
ProQR Therapeutics ~ sepofarsen Phase lll 2023 ASO 2t MEH SA(LCA) ML 146
Biogen tofersen sodium Phase IIl 2023 ASO 2AEN B4 Ho1S AU 23
Arrowhead fazirsiran sodium Phase |l 2022 RNAI  YI-1 SIERA ZLAIAD) i 585
Pharmaceuticals
Amowhead o 7IRY DEYAHSHS(I DATES) _
_ s
Pharmacevticals AROANG-3 Phase Il 2023 RNAI e [ot 1,140
Dicerna . ) = = =
) belcesiran Phase I 2023 RNAi Um-1 SEZYM ZE(A1AD), 7+ Zet 5t 334
Pharmaceuticals
Stoke Therapeutics STK-001 Phase Il 2023 ASO et ZEF0 19 55 27 7HE) HaZdU 184
Alnyl - N
vam - ALNAAT-02 Phase |l 2003 RNAI  YI-1 SEIYM ZPS(AIAD)QAY; 7H S Ij5) 171
Pharmaceuticals
Nippon Shinyaku NS-089 Phase Il 2023 ASO F Z20|HLE HIZ+ 146
Alnylam - . Eir; [gA AHE(HHY), =
I
Pharmacevticals cemdisiran Phase Il 2023 RNAI SERD OF7F BIMA LS 5t 131
Biogen lonis—C9Rx Phase | 2023 ASO 2EY B4 FES MU 254
X2 Globaldata, O|ZHOAISH 2IMRIMIE]
J3 9.20274 1b$ 0lAQ] IfE0] 7|CHEl= RNA X=X
(Gl =)
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A&: Globaldata, DIZHOIIMSH 2| MXMIE
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2. WIEIS FBLE mRNA HiAlo| 53

20193 1228 F=Lt HIO|HATF LA
0| ofis= =, 2O 32 16Y, 30(xt 5

128 1Y FDA 7128012 SIS0t Ay AlEF = 9
T2LHN9 HHYQ| 01Xl YAS MGt E HE UFESHHOZ AU 10-15F ARQ)
O= JHH0| 7IS3HH Olf= HiEAN SHEH EFE0| Jtsotl MM0] SO P2
mRBNA #1419 S MHZ0[C. mRNA 22 F=Lt HIO|HAL] ALMO|T Z2|FHUMAS| LR
S Y7IME2 7IX| YOO, LNP(Lipid Nano Particle)S MEH|2 0|2oCt XML £0{=™
A3 HulA YRS MSOHUA BMEE SHSIAI7 |, THIZES| HAL L3I

o, 20201 12 102 F2LHY Bl0J2IAL] 274
2% YA 1/242 FAISICE SfOIR-HI0|NEle
X 5 of QIR 41270] BAIEIQICE. FA

s

|:|

=
o

mRNA it T2t 2l & XB2= FDA S018 UL, O|HRH -’8 ALIHLO| Tt
SO0|2ICE, mRNA gire] Az = mRNA2 ||posome8 2t2F 19600 LAE|QICE, 1980y
28 mRNAZH TIMIEEOA transfection=|0] HHHAHO| Loikl= 20| SOILHM X|=H| 7HE
7t540] HO0|7| AIXRHCY. 20000 28t Novartis, Shire Pharmaceuticals= mRNAO| st
ATZE A|IZSIRILE CureVac, BioNTech, Moderna Therapeutics® APC 2 MEZ|RICEH

2L mRNA HAS 20213 54.4b$ ES 7|2HOH(ZELE Spikevax 17.7b$, 3O|Xt
Comirnaty 36.8b$), 2232 HE= At 11 01£0] LOME o2 Y=Lt Ot 22 Q0|32 4
AHAQN|IZE HO|Z QIgh TMA SXIK; 27t S7HMZ ST U, Bid AL A St 3

M2L H0] TS 8410 i B2 05 24 ST BI2K) Q2 202 HOIC)

ZL HMOZ JhotE mRNA AIF2 20213 O b5b$ AHCE SHEUCL Ol 2Lt
HM33, 2V HEL=E FME AYR 20283 o 14b$7HK| ZAE W2 HMUFLE &}

=
oH FZLE 012 HMEHM et mRNA Hd, SffX|=H, X|2H| SO0 HES0122, 0]
&35tH 2035H AFMl= OF 230$7HA| AEE 7Y A= HOITE

Q
E|- |

Ao R

-

T 10, 70 22 = N SO I2LL WM SUHE B

a SARS-CoV-2 b RBDofthe € Inactivated vaccines d Live attenuated vaccines € Recombinant spike-

Matrix protein spike protein contain SARS-CoV-2 are made of genetically protein-based vaccines
that is grown in cell weakened versions of
— RED culture and then SARS-CoV-2 that is
f chemically inactivated grown in cell culture
A T, .\ 1.r »
a A § iy
o - - - j —
. ~ v ~
4 < > v . o0
[ o T I
-
Y Y Recombinant  § VLPs carry no genome but h Replication-incompetent vector
% RBD-based display the spike protein on vaccines cannot propagate in the
y ~ vaccines their surface cells of the vaccinated individual but
( ' —  Spike protein express the spike protein within them
4 » Y T
-, A a, »
- _4 >~ Spike
v ~  gene
Envelope protein Nucleoprotein v \:‘ "_( ~
and viral RNA 4Ty I*
i Replication-competent vector vaccines j Inactivated virus vector vaccines carry K DNA vaccines consist of plasmid 1 RNA vaccines consist of RNA encoding
can propagate to some extent in the copies of the spike protein on their surface DNA encoding the spike gene under  the spike protein and are typically
cells of the vaccinated individual and but have been chemically inactivated amammalian promoter packaged in LNPs

express the spike protein within them

JRSAE
r
Al »
R '\A Spike
= gene
L o ¥4J[1¥

4‘L\-

PRAA N
T

X1&: Nature(2021), OI2H0MIZ R 2IMXIMIE]
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3 12. mRNA 41 EHA CHH] BEE JHE £

i Immune
Presenting
COVID-19 spike protein response
q ¥ B Spka fragment
7 y & HELPER
= Spike 3 e TREEISL
gene
- b=
d & . U _Activating
. the B cell
Lipid
coating
ks Digesting q &
spike ’ s
RNA proteins | b I\geL\lt'%t(ljr;g
vaccine r N pmtems

Debris from
dead cell

I Traditional timeline 1
10-15 years

-
T -
k=1
E | {:}O
HE =R O
OPhase| Phasell  Phaselll =5
- m
— Potential accelerated ti with overl ph and EUA——

b »late 2020 or beyond

Rapid Manufacturing

BLA = Biologics License EUA = Emergency Use IND = Investigational

BODY VACGINATED CELL Application Authorization New Drug
Xi2: Cell(2021), OZHOIAIS A 2 MRAIE] K= GAO, FDA, HHS, PhRMA, D[2{0fAIZ52 2MRIME
33 13. Sl0|X|-HI0|AUEI] FZLE mRNA B4l QlAl 21y
Preclinical Phase [I/1ll clinical Some countries approve
| studies commence [ trials begin | ‘ vaccine for emergency use |
A 2 N
[ ] & ® [ ]
N N
SARS-CoV-2 | Phase /1l clinical | Rolling submission
genome released trials begin of data to regulators
I I 1 1 i i i 1 1 1 1 I
Jan Feb Mar Apr May Jun Jul Auga Sep Oct Nov Dec
Xz Nature(2021), DIZHOIMSH 2|MXIME]
12! 14. mRNA X|2H| AIZ 0=
Sales are for COVID-19 | il Therapeutics Other prophylactic vaccines

vaccines only

1 COVID-19 vaccines

M Therapeutic vaccines |

Risk-adjusted

W
2 60 revenue in 2035
2= 23
pE = 20
o= 20] - = 17 16%
L35 : ks 32%
Mﬂ ' -
2 10 / Early products for =
E = /' otherapplications  Other prophylactic vaccinesand-~=-<_..__ }, 5%
B 0 0 start to enter market therapeutic vaccines expand the market
":E 1

2020 2021 2024 2026 202'." 2028 2029 2030 2031 2032 2033 2034 2035

mRNA product revenue from COVID-19 vaccine

100% 100% 100% 97% 91% 86% 74% 63% 55% 44% 32% 25% 22%

Nature Reviews |

Xt=: Nature Review Drug Discovery(2021), D|2HO{AISH

2R IME
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1% 15. 22U mRNA 4 0jE 0] I MY

(CHEC)]

60,000 r = Spikevax = Comirnaty

50,000

40,000 |

30,000 F

20,000 |
10,000 | l l . ]
I ENE

2020 2021 2022F 2023F 2024F 2025F 2026F 2027F

A& Globaldata, O[ZHOIMSH 2| MXIMIE]

12 16. mRNA H1 I S|AEz]

@ mRNA ® X|3& ®Hg ® mRNA+X|ZE
HA (HLUR)
19604 &
1 ® o ng
9654 (X
® HEZ| mRNA
1970 B 4 B
9704 ® oE g
2R g ME
@ =4 HEy
19754 2IEE AR
® msee
19804 Mg o
@ mRNA 84
19854
TP ETE-
@ Ui mRNA §4
19904 ® 21ZE U mRNA
@ tEHE mRNA s bl
AlE(OHERA) @ 222 mRNA
1995 ® gauecz Wi A sz mEna we
i ® (MUA HO|2AOIPA)
20004 @ #om gy
@ Four-component
LNP 2]% 231
(DNA T8 = 2f)
200541 ® W RNA2 @ =3 IH=8 NP
= 0|2 MERT AR/
5‘:?& LL] Rz e HE|AQF AFO| D04
@ mRNA S8 4
2125] LNP U
20104 mRNA W41 ® =ouyuy
® ORA AN
® ﬂﬂﬂg%ﬁ ® “'_'jﬁ;*&""‘“
mRNA L P X
201583  @aw @ HEo NP W
mRNA N2
@ &9 NP
SO IE| AR mRNA 7et
202 ® 2ELH9 WY
0204 an o .

A= Nature, $r=H0|2E2], DIHIMSH 2|MXIHE]
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II. RNA X|=H[2|

QEMEE JHK T = DNA= 1 MBS RNAO M5t 0|2 Transcription(ZIANO|2H H2

Ch MEZO| 8 201 Q= DNA= OISSHN| 4T RNAZH 3 4ol MEE2 0[Sokl MEHOA

Translation(42)02H= EHEI0| BISORI= TH30| Uofidrt, 7|20 T} BeiE chms

KBSt XIZHISO| BOL, £ DNA, RNAZ EBIZISH XIZHO| Ciet Alee &us
A O|FX|D T

P

—_—

RNA X|&Xz 37 HHEe Yo7z XSt HUE Uos AN B HEA = X=X
2 s = QU0 mRNAE= A0 BIS0X)7| O HAQ) S22, mRNA X=2HE =I5t
H HEES 0S4 QU Bt 71 HEXNQI mRNA X|2X|= SH0|Xt 2ELEZE FDA £912
e A2 mRNA EiMOICH BHHZ siRNA(Short Interfering RNA)LE miRNA(microRNA)Z
RNAI(RNA interference) AIAERIS 08510 7|20 ZXiok= mRNAZL HEE(OIE E0 HYES
ot HHE)S DSl RO ot XIEMZ EMSICh EZA X|EXs WL
Onpattro(EEHAE[Z|El OtUZ0|=F X|Z2A|)0|Ct,

12! 17. Central dogma(DNA—RNA—EHEE!

DNA replication
(DNA -> DNA)
DNA Polymerase

DM ONA

reverse transcription
transcription ] (DNA -> RNA)
Rev.Transcriptase RNA.Polymerase

LA JE (+) Sense RNA () Sense RNA pfTTNupfTT Py T'

RNA replication
(RNA-> RNA)

translation RNA Dependent
(RNA -> Protein) RNA Polymerase
Ribosomes

O-0-0-0O-0-0-0 Protein

At2: Wikipedia, DI2§0{A15H 2IMRIME
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RNA= SH RNAZt HHA= DISOXX| REE AHoke 7lsS & & U=l siRNAZE
miRNAZt 11 HekS SHT} siRNA= £4 RNAO| Ofst MEHH0| &2 BHH miRNA= MEfMO
2 XI0|F0| ZX3It. 20188 A SA|= 0L Z0|ESX|ZH Onpattro= LNPE HERIZ At
25t siRNA X|ZACH 0] XZHe= 7o E=6ld MERZ 2= RISC(RNA-induced
silencing complex)?t DI T RISC2E RNAE MEZXQl HI7IMES iK1 Ues TIR
mRNAO =F5t1! B mRNAE 2oliECt. ZEXMCE TTRHEMEO| MATX| 4=Ct OlEE
0|E32 S¢IH0| TTR RUAZ} A4kst TTR HEHES] F2I0| HIZAE(misfolding)22 0Lt
11, misfolding& THEHEO] O42f 7| 20| SXE0 CHE-EMEES, H2HES 52 Op7[eltt

)

miRNA= 20-25742| F2|QEO|EZ FHd= &2 20|19 RNAZ mRNAE Eglot CHE RNA
0l Z&t5td RNAZt 7152 ofK| ZobA 8ttt miRNA= siRNA CHH| 1742 miRNAZt 7tXl= Ef
20| O} RAZ 0|70 AHE 7H5d0[ ALt T2t mIRNAE ZE0ok= anti-miRNA X|=X|
HYO] Ch== O[FX|LT UL} 7[E0= HIO|2OHZMS| miRNAO CHet HA17t HO| A=A
O, EX 20| HI0|2017{21 miRNAS anti-miRNA X212 EI0| E 4 QICt. miRNAS Of
A MEsHE XZH7t G2, Regulus Therapeutics?] YEESSEXR|ZX| RG-0127F Y&k 24
SO0ICh.

ASO(antisense oligonucleotide)e= AEXOI MES 7IX|I Us pre-mRNA(E LHO| ZXH)Lt
mRNAO 2= EHe=z I LE 72 &

=
AHGI0 M2 TS THS2{LL mRNAS| 2oi2 TR MAS arg 4 QIC.

ASEH0lY 22 Holk| H2 HHE LS ANGIHM F71= M=
o 7.

o
— =
T2 PEE 4 ULt 0l RNAZH 71E! S4S 0|83H= 20IH| 7HA PX| FDA 31712 2 A
0

ZXl= Sarepta Therapeutics2| Exondys510[2ts FMIZ0|EUS X|ZH[0|Ct FHMZ0|HUS
2 3,600-5,000E2 ot & 1NN LiEfLi= 22401800 25 4R HEYS orgst

N7lE MZESZ HEEQl OAE=ZHE Mdok= |RUAH DMDEl SHHOI7F RQI0|CH.
Exondys512 Exon5182 E0/XOZ QIAIGI0] Exonb10] HEXI mRNAZF ZHSOX[H| St
Exonb512 £7| &2 =S 7ML QU0 HME E30| =X| 90| o17| 20|t Exondysb1S
F0f 22 2tAh= BXI2E 7|SXQI CIAE 2T HEAS kst 5~ Q| Ot SHX|ZH Exondysb1
2 189 F0f 7|7t 20i| AEZH HHE 20| FY2| 1% W2 RXASAL, 1XH XHHM R

olbjet ZUE EFAZIA Rol=s S &s ST FSH0IA| ZoIAC.

Yl

SOE 0|23tK splicing2 |ZH|O|Ct ZAM

Spinrazacts Mg ARSA=HE
E o dYE= JOot MY
o

2YES =

— A
ol
rr
el

o o
o 52 ol
Hx

2 SMN1 QEAt ZAZ Olslf SMNTHEHEIOl QF
0] S

of =
= - AIHe| |HA0= SMNT REARRE 79| HIet SMN2 RTXE EXffet
Ct. o = L2 HExIo] MAEIC Spinrazas SMN22| AZ210|4
2 2HolM 7|sA SMN HE#iEs Pt & QA =FECE Spinrazae SMN2 pre-mRNAZ
ZAgkotod SMN2 RNAG hnRNP(heterogeneous nuclear ribonucleoprotein)?t £X|
S5 Btk hnRNPL| AahAHE0| HIZHAMSHE™ exon72 Z&et mRNAZG BISUX|L £EXHCO
2 GAHOI SMNEHEEO| BHES0X|A| =Lt
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Aptamert B JIHie] SAOR S BEIIS S CiS Ro| ZE 4 U0k SELEX

=H=
(Systematic evolution of ligand by exponential enrichment)2ts 7|£2 SalilAl 52 £0|41}
ZletdS 7K aptamers A 4 QUL Ol2iet EHC = HAUTNE WA -~ AL, TS

Sofl ‘o] Bia== A0l ZXRICE RNA aptamerZ XMz SAIE &EMAEX|= X macugen
2 VEGF-A isoform0f| 22 CXIRIZIUCt. 63 0| MEALF QST AZHOHNSH St 3
K| Q0t SR AFZEX| 21 QUL

MRNA XIZFI= ALI0I ZBS0! Qs EHINS MGt | 9ioh AT ZRIS B1S7| Sigt 4
CI 4 91, HHOR BRI HHTO| MMEILE ST BN M0 SIX| 912 I} BEE
4 Sl 2HO2 B 4 QUTL mANA T2LE HAIQ FRE mANATH SIS0 SIS 44
51 D10 7|52 SEAAEL D29 mANA 312f HA10] 0f7[0f SIZSD 2AHE} 7HXD
Ol B2 HHE J1 mRNAS 0I8BICt

2Oy, YYS22TYS SO ZoE S BN AYE LiELE oI 0213t 29,
T B XBHS0| T NS AIBHZ BS0) Sofots Z97t BIOITh mRNAS T
S WAI517| TH20| THH0| 2 THE mRNA XIH7E RIS 4 9l Foolct
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J3 18. RNA X|EH]Q| 5

S2Y xof/uto|

RNA interference Anti-sense RNA

puanrnnng T™T
double stranded RNA Anti-sense RNA
‘ 3Dicer ‘

LT

Anti-sense RNA complexed
with pre-mRNA or
mature mRNA

%

puans

small interfering RNA

JOrisc

LTy,

RNA aptamers mRNA therapy
g
RZETH Mature mRNA
RNA aptamer ‘

Introduced into cell
Undergoes translation

4
' 4

SIRNAand MRNA  Spiced A, B o b L2
complex
Modulation : :
‘ of splicing of Dni%rtidrztgﬂ E i ‘ ) F”"(f,tf,ft?é;? zizme
S pre-mRNA Protein function produced
i is blocked
1.9
~
mRNA degradation
A& eurofins, O[ZHOIMSH 2| MXIME]
13 19. siRNA2t miRNA 71
siRNAs microRNAs
i icroRNA icroRNA
micro micro
== mimics inhibitors
RISC | 1L
incorporation
RISC 1
Target mMRNA RISC
1 L AAA
gene silencing L mRNAl

mRNA translation
degradation inhibition

Xt2: Frontiers in Physiology(2018), DIZHOAIS R 2| MXIE]
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13 20. Antisense oligonucleotides(ASO)2| F7IX| 7|8
Antisense Oligonucleotides (ASOs)
@ ASO RNAse H
TTT1 TTTT Block of
TR S — * translation
mRNA
. /.
Tl —
Pre-mRNA
EXON 1 EXON2  EXON3 i i
(0] EXON inclusion TTTT1 slfEmatiie
splicing
EXON skipping TTTT
Xt2: Frontiers in Physiology(2018), O2{0IMSH 2| MRIME
T8 21, MLMZAESK|2H| Spinrazall M7 LIS J8 22. FIMIZ0|ZLSX|EH| Exondys512| HIF{LIE
SMN 1 Gene SMN 2 Gene
Eteplirsen-treated
DMD patient DMD patient
Aexd9-50 Aex:lS—&O

CtoT
Healty
Individual DMD e
i i peminn A Ha Ho> 5ol #[ae) S5 52>+ «[a8] i} >
]Eteplrsen

Exon 6 Ex SMIN T mRNA ﬁ SNIN 2 mRNA J, l
Premature

____________________________________ stop codon
DMD
SMN 1 Gene SMIN 2 Gene mature s 748 48 [5051]525 GRS EYRl 852>
QOut-of-frame Reading frame restored

Individual

- v on

Dystrophin No dystrophin Shortened, functional

Exon6 | Exon7 | E) SMN 2 mRNA
produced produced dystrophin produced

— ;5\ Antisense
Treated SMA l J' J
Therapy|

Xt&: Exon Skipping and Inclusion Therapies(2018), OI2{0IMISH 2|AXIMIE Xt=: Drug Design, Development and Therapy(2017), DI2iHIMISH 2IMXIME]
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I, RNA XIZR|S] 2D 514 2= JHsA

X|EH= Mol &2 HIZut B2 AlZH0] AQE|HA HHO|| HEA ST 4~ AO{OFSICE H2
BAEN =2 5842 Y| +UE00FRICt. mRNA XaAle 55| ALgn FH0| =2
HEE 7L Q0 F2Lt HEHY S0 2 #MHOZ JHE & 4 UAUCE 0120= RNA
=M= Y, 2 59 ZSEUM XzM=zN dES 7HI U

Aol CHEiEl= oi=E 21,688709 HHA F0i U2EHI0| He 5
2 Ol Rl ELZI0| OF 85% HORQICE 0]2XMOZ mRNA= ZE S
O MASH 4 QICEH ASO = siRNA= RNAZ EIEISH | THZ20| XNakstIXoh= 2917
XENE OHE o+ GUE HHEO| CHEE X|SH| 7HL0| 7tsSotct.

Rl
52

o
2

2) DNA X|=H| HCt oFH

mRNAE HMIZ 20N HHE 248 ArZ5t0] S==0 et 2217t J. Eot S0 +
O AZE L0 SIOIEICE. T2k O 220l Ko B2E2 AS=H0| S0Et= AOIX|T,
Y2 AYY0l H2 AOITE DNA X=zAl= 55 M2 ez SO0/t RUARE SEie 4 Qs

integration2| /&d0| ZX5Ht RNAE Blu X QFHSICt Y HEEL

3) HISn At MGt

RNA X=Xz REUEEE 7|HC=Z of Xgkz RUE=ED dH e 2222 tEoks
20| 7ksaitt. 2ELe| Z2 20208 1€ Z=Lf HIO[HAS 2

AS UESH 269 80 22X UL SYHe= Hidl 2 10-16E 0]0] AQFLC.
mRNA X|zXAE SSiEetE 7les 2xold g dofsEzas UEeEHE &2

QECE mRNA #i42 B2 AlZHLHOY W2 X2 X0 =

=
LR ZHOIME RNA it 3 gH| IFg2 ez TRME|Tet: 3 HelohX| Y=

AHA

o

. [2h A0 B2 AZIS Horet 4 QITh 53E| BO|Q2|YE| HUWISOR mANA HAl
1008H =2%(310|X{-H{0| 1=} HAMAO| T1saict



2022.4.12 S2Y xof/uto|

12! 23. Undruggable target 2F 85% 8 24. Cest WA JHdh Py

Human genome ~30,000

1880 Mala-via
. Tuberculosis*
1884 Typhoid fever 0 1989
1889 Meningiﬁs: 1981
Whooping cough
1906 @ HEOODNA NN 1943
1007 Dengue fever
1908 @ POI0. 105 e
. 1947 -
Dé%%ﬂrgseéa I — e R R
1053 @mttlBlES 1 1963
' 1965 @ttty 1951
| o—lime 1976 @ dB8l2.5 2919
oy Ve oSt
) s
1880 1900 1920 1940 1960 1980 2000 2020
Xt2&: Nature reviews(2002), O2HOIAISE 2K |MIE] Xt2: Our World in Data, IMF staff analysis, OIZHOIIAIS2 2| MX|ME
I 3. mRNA A 80 =X MA0f| Qs XMl FHX|
= BEL S10|XH-HIO| @ HE! F0{u
PNFSES 14 5 2
AAH 240130 L) 55 17 7
mRNA(kg) 842.1 252.6 101.1
AL HIX 10,175 3,145 1,295
OI2)(H) 4,620 1,386 554
SUZOF MAIA|A JHRH|(E D) 31.9 9.85 4.56
HZH(DS) AAH|(AL ) 174.8 54.4 22.2
SR|HDP) M| 21.6 304 21.6
S HIE 228.3 94.7 484

A= HEZAEE, e=H0|2Fs], DI0IMSH 2MXIHE
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ol

2. 4 L2 X=Xt E7] flet =4

r

o5 RNA XI2MI7F &7] s 1) RNA X|E R MERA T OFRA 2) RNA X|2A| M2} X|
£38 £0|= 20| 2561t 20204 27t Nature Reviews Drug DiscoveryOlAl 2H RNA

| 7HZ0| LUSHR|THA RNA X=X 23 E5] 22/S5 Aok 37I6IU=0 RNA XHIE
o83 A|Z 4= Ql= Capping, poly A tail modification 22 £5{2t RNA XIZHIZ H|LHo| HE

AN
o s TE B Vs 5 2k & S7KOIA.

mRNA TFZL} MO EAEHA MR LNP 7= &3 £5] 0|7t MZALCH LNP 7|82
HIOF CHEIW®t Arbutus Biopharma/t &s2= ALGIACH 2012H Arbutus
Acuitas TherapeuticsOll E8{H2IE2 =10, 2016 Acuitas Therapeuticse

NP 7|& E5] 4A| M AAS MZotACt. Acuitas Therapeutics?t Modernadi|

T SHEE FUSUT 276, iU HE2 Acuitas Therapeutics?t AEEI0[MATL 27}
&2 FHGIRACE 2018 Arbutus Biopharma2t Roivante 8522 GenevantES ATIOFR6t
A1, LNP Eoi= Genevant 7+ Q6| EIQACH

T3 25. mRNA i3l 23 S5153 EHUE

Self-amplifying o @ e O @o—

Cap or poly(A)
tail-modified i *
Sequence or

codon optimized e * @ ® ® o .

Nucleoside-modified @ @ o .

e - _/

Delivered by carrier @ O @ —:; © 3 )

T T T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Filing year

Xt&: Natrue Reviews Drug Discovery(2020), OI2{HIMSH 2| MX|IMIE

73 26. RNA X|2%| 23 £5 EHC
@)
100  —O—AIEH —O0— UL Y AIEA
—O—MNBA G IE AHE —0—24 FIUE
0 ofg gt
80 |
70 |
60 |
50 |

o \o/_\
30
20 | \/\_/
10

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
AI&: Google, OI2i0INSH 2AXAIE
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1) Meidut 944 =0]7]: in vitro RNA

RNAE 72802 ZQPHSICE RNase(@AHEaHE AN Qloh 2ai|7| &1 HeHe erzt7 |7t &
THt7| WR20|CE. mRNAE MEINS =Y £ Q= 7| MEfnt RNAS OFYMO=Z RX[A7|
HA] HEE SIS S =Y £ Q= capping 71=0] 52351} ASO Lt siRNA B2 off-target
effectE UOZl 4 Q17| MZ0]| off-target effect® 7F5A0] WS A7 |MY MEHO| ZQ5ICY.

—

mRNA X|2 A0 2Lt /7 mRNA= miRNA Ef2I0] ZIX| 2I010FsHH, 0I5+AE ot ALt
HHESGS L= S 2 R0 geks DIXIA| §d= FE0{0Fettt. mRNA= 5cap,
5°UTR, ORF, 3'UTR, poly A tail22 F-dE|0] QT 24249 ITE= mRNAS| orgd H HHA
ool geks o)t

|nr

it
A

o
Y

WTn vitro) mRNAZ DQIEE= diHs HOH 5H210| A7 IMES USsloh= AIEAZ Plasmidlt
PCR fragment 30| ER3IC} 0|F 7[222 T7 promoter(RNA HAS ARG siFe A%

o352t T7 polymerase(RNA &4 &4)7t /VTmRNAZ 2tEH| HCt. 0|5 Cap A0 9
8H 5’cappingol O|ZXICE. mRNAZME 2loH AFS=IUE DNAZEDL capping =X %2
ssRNA, dsRNA= 2|7t EotXA| 942 SHO0|22 FHM[2PH0M M sl OFX|2fe 2 FEX0]
MRNAZ AONZLC.

o

VT mRNAE &eg 2US3tok= ORF(Open reading frame) &2t OFL|2} CHUSH A|IEAS ER
Sl1l QUCE 5 capping 22 mRNAZS| OFg3}, HEﬂf HATHA|0 S8 etz it 5°UTR
CHEHE] HAO| A&E = o= 2J0|EE0] & QX[ &~ AUO{OFtCt 3°UT

Q6

° R H2& mRNA
OPgstet H JHAI0 S0 3'UTRE EQHE5HY 2Ee s0FE MBS Sall BIY7IE =
2 4 9l

MERE]|0{0F Sh=0| GC contentOll M2t O|SFEE /ot RNAZH =0t
Mot X1 U0 FakS = 4 7| HE0|CE. Uridine0| 2 4 HHiE HY 80| W02
ULt PseudouridineS AtEdt= BEHE Soll RNA Zali2t type | INFRES RF OHFEY
o 580 52 mRNAZ Tt= 4= QL.

Poly A tail®] Z0l= MIZ20| Met =2 HY 225 UEU= 20 27| =0 HAES Sof

E[Xalok= A0] ELaHH.

T3 27. /VTmRNA CIXIQI: THHE WS fah Z|X{3} &|0f0F 3

IVT mRNA & modifications

nucleoside-modified mRNA sequence-engineered mRNA

e.g., ¥ m¥, 5meC e.g., GC motifs,
structural UTR elements

C:;g:ua:':lgg,s 5' Cap open reading frame
B-S-ARCA AAAAA

5'UTR 3'UTR
self-amplifying mRNA
e.g., Polyadenylation,

nonstructural subgenomic circular mRNA

(replicase) promotor

At2: Nanotoday(2019), O[2HOIMS 3 2|AMX|ME]
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J% 28. V\TmRNA =&

(A) Antigen selection
Plasmid cDNA encoding PCR

the antigen _

(8) IVT mRNA production
and capping —= DNAtemplate

T7 Polymerase: A IVT mRNA

T7 Promoter: [ One step capping

Cap
analogs

f Two step capping
g [TLTELLTTTLEY Cap

B / enzyme

f

DNA template ===  22oucacssuns ssRMNA uncapped

ssRNA Cap-l ﬁlﬂmn.uu. m dsRMNA

(¢) Purification steps Treatment
DMNAse Remove DNA template =
Unwanted  Avoid Phosphatase Generate 5'0OH RNA eaasnzcssnce
product PRR o g
recognition HPLC purification Remove dsRNA ¢ EENERERHRAE
{jlcmoocessns ' {msosnocasmos
YRoouponswens
Pure Cap-1
mRMNA

(0) mRNA - lipid nanoparticle complex

PEG -phospholipids

Cholesterolo W J—

Pure Cap-1
Phospholipids g mRNA

lonizable lipids &

Xt=: Trends in Molecular Medicine(2019), OI2i0IMSH 2IMX|IMIE]
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2) HEHN K& F0[7]: 2 HLHQ self-amplifying

mRNA Z2Lt #00] LIQHA i R0 et A7t FEAR S0jAfit2 70 C, 2

Ot #al2 -20 TE RAlRHOFSHE 0121E0] QU Ol mRNAS S=IMIU= LNPRIAY =
Q40| 10|t 0[2{3t SHAE 25517 2/ Abogen Biosciences= LNP S =5 &
ofot0] LEHR I 2E0M MY0| 7tset 7Ig= HE SOIH. Eot =L mRNA HiA0]
SAETN G 0 Mot =X2 MY El: e U UO: S0 4R Ol %

JHE= RNA X|=A| 7 7180 =852 Z2o=0|0.

RNA ZX=ME TEHol= 7182 I MEIS0| RNAS Eoto] MEsk= 2, RNA
modificationS Solf QFet A|7 MEoh= LH0| UCH mRNA X|=XQ] 2% F7IME ZO|
7b 20| TEIS0| 20jA] MESH= 20| HEE0|D, ASO Lt siRNAE IEIZ0| = 22t
RNAZ modifydte 227t EX5ITt

MEIS2 MZH0| ZXotd U= +=EXE EfUEHok= ligand/t U= 4°9f IR o2 7c§$§

LiF=0 2= Endocytosis(HEAS) 2he WHES Solf M2 2 SO07ICE Ol MZIt 22
SES MZLUS 0|2610] A7|= LRO0|CE RNA XEH|0| modificationS ot H2E GalNacOI

CHERQIE| ZIMIO| QU= £8H0| & 28 % Q& ligandS RNAC & 20130 EFICR MY

7tsom ofl +EHE Solf HMEE HMHELC.

RNA RI=H= B0 =20 7R B2 HO| ZMStC. ME W2 endocytosis®= & OIFA

Ofot MIZE L= S0Zt O|20l= HEA2S] 22| & 0RO S RNA X|=H|0A =
CHefet MEHM/H HEEIA| 220t NP 5512740 HOIRl= &20[H, siRNA X=X|S B0

= 7IZ0 HO| ro gt GalNAcO|2f1! Sl= 7HHIZ MR ERIOIM ERIS SHEE 4 U=
ConjUQate% R=f| MZ=51T QUCH MM E6/2% of= [NP7|ST M2 XEIS Eflst=
X|SHIZ iU 2 A= conjugate 7IES KT Y= 7|H0| kRt = HIHE 4 ULk

2 29. RNA X=X M 37

GalNAc
- EE'E'E'EEE
AR fLnnnnnnnm
Uptake of naked ssASO Conjugation to targeting ligand

Lipid nanoparticle Manoparticle

Xt&: Nat Struct Mol Biol.(2018), DI2{0IMSH 2lMX|IME
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% 30. MIZ LHZ RNA X|gH7F HEE o B2 THo| =X

Blood @
vessels '

i *

Target mRNA

Xt2: VIRUS Reviews & Research(2014), DI2{0IMSH 2|MX|IMIE

J3 31. SHSLNP §3] 32| AT

Arcturu rapeutics

Tesla

Joint patent app.

C Joint ownership of COVID vaccine Spike protein patent app.
[——— mANA RiboTherapeutics

agreement

Sublicense
Sublicense

Sublicense
Joint patent app.
\ /1, X
( V 6 1¢ L8 a CelSerpt Exclusive license
. Y -—‘ ’ Sublicense
Acuitas | o _ -
hallenged o Sublicense = 8
License Challenged Subi Q & ] /
<k ublicense B = T ¢ h
Aridbitus ION Fec
o 4 J

UD G

0
Genevant
Joit patent Agreement to form Genevant

Joint patent Lawsuif
p Joint Allele Biotechnology

Jon patent () Roivant peentsee: /
Pfizer

Xt=: Nature Biotechnology(2021), O|2HOAISH 2|MX|AMIE]
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2022.4.12
RNA R=2Hl= KI&71210] B= SIS 7HKL AT mRNAE Aol o 22 = ofH
FOHFIE ZA & = U1, FOZ0| 20 X=HQ HHE FE 4 UCH RNAZL g2 AB5H=
201 CHgt ™S ofiZst/| flh O]=22] Vaxess Technologiese HiAlS &M FQot7| Lol
OlMHR=0] 22k OR TXIE 7HY SO0k K2 & E= M2 389 FHE @l self-
amplifying RNAZ 0|85t1IAt ot= Al=E UL} Replicase RTAIE &1 '20{Al RNAZE X7t
SEOIEE g = U0, JZAHET 7|1ES X=HZQ RNAS 21k O 2 g9 HHds
MAMSIES g 2 QIO 59| BioNTech, 7|02 Ziphius Vaccines S0IA XI7HS= RNA &t
212 7Y S0IC

13 32. Self-amplifying RNA #2] 18 33. Self-amplifying RNA vaccine

Self-Amplifying RNA

Conventional

RNA vaccine Cell
R Antigen- Viral Viral antigen ingested by
Synthetic mRNA coding & antigens antigen-presenting cell
./:/;'/\\.‘ _f«r}jglification seq“ence/v > s
MRNA = Vi N s le/_x . Celh#ar ®
\ e elivere machinery =
\_QQJ \QQ, \-QQ) RNA RNA Lipid coat into cell makes protein e
3
| ! | Self-amplifying 4 7 N
g’ 4 v ¥ h v RNA vaccine 3% 3
25 2 P p: 5 i et *
Protein ¥ = P X % w & Protein
Antigen ?.g;’ ﬁ:& g:’ ?"g: ?%r; Antigen e < 3 - o l
¥ ! J ) C ) o
\\\ \ Ks\ Kx\ \\\\ Amplified Replicase  Amplified copies Irrensm:::e
Immune == Immine Replicase of antigen-coding P
W YW W W e
At2: Molecular Therapy(2018), DI2HOIAISH 2 MXMIES At2: Nature(2021), DI2HOAISH 2IMRIME
12! 34. Vaxess Technologies®| MIMIX 7|& 13 35. BioNTech2| saRNA 7%=
@— Replicase SGP - A30-L-A70
Native Silk Materia Final Product
s o Sustained expression
T cell responses upon prime only
Protection upon prime only
Xt&: Vaxess Technologies, DI2HOAISH 2IAX|MIE] Xt=: BioNTech, D2i0MISH 2|AX|MIE]
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V. M&A=Z & RNA 7| §X o=

20204 015 22 Y HOMSS 20y T TELY S8 Sof RNA B2t 7|28 &8
St UCE RNA 22 1) RNA editing 7|2t 2) MEA 715 SHStE A7t 71 BRI
£5| RNA editing 7I=2 RNAE EHICZ oh= MEARRES &= 7 | o] 2H0jMAZ0| =
Ol =QACt Skyhawk Therapeutics®] A= 2019E2E 2020E71X| OF 2SOt 6719 22
XI2tAKBiogen, Takeda Pharmaceuticals, MERCK, Genentech, Bristol Myers Squibb, Vertex
Pharmaceuticals)2t 2 SAAIZALCE.

TS0 RNA XIZA7} 20| LIRK| 2HE BiZ0l= Tosst SHAE0| ZXHsiCh, RNAX TSt Ol
7HEAYE 20| 7k 2 RNA 7E 050] #7] QU AIZ 7[#I0R RNAY 7EE 055}
o B{gIst B2 37| 4IYEICE Ribometrixet 22 71240] SHGH= 0IR0ICk X2 XMt
RNAZISIY 22 B2l RXOR MLBle AT SPR S0 ST OI2 32| $lst Ciosst
MR JlaT 9 LoD 9rt

Z3= Shape Therapeutics2t RNA HE Z31E RNAfix2t O HatHi0|2{A e J|= S
2 AAVIdE AF85I0 MAAER STA X|=A| 7Y 2HC= 3b$ 29 AAS HMZESIAL.
012/0= Ribometrix(3D RNA RE|Z Al# 7% HR) Arrakis Therapeutics?t S Sl
RNAZ EHIC=Z 50 RNAQ AZ210|dE 2Ho L Zolig == U= M2A eielE2 &= A
7= 2HGIRILE Eli Lilly= ProQR Therapeutics, Mina Therapeutics, Evox Therapeutics?t 7|
27242 Salf RNA editing, saRNA7|&, ME7|&S SHEGIFLL GlaxoSmithKline, Horizon
Therapeutics, Takeda Pharmaceuticals2 Arrowhead Pharmaceuticals®t 7Hlet 213 0|

210l CHaH 282+ oF 1b$ w29 AU MZSIUC. S01™2 213 78 Alnylam0] Y22
PeptidreamO|2t= 2JAIRE A AYS Mt A2IH|, siRNA X=X M%7 [H0|X|2t XEHC=2
HEA 7|=0f et FI20|=E ot &2 &Qlgt o= QUCt Peptidream”t 7HA|LL = HIE
0|= 20|222[E 0|8t CiYet 7|2 MEoles REEAS US/| fe= HOIO
AstraZeneca’| Silence Therapeutics?t MZst AU2 & 7271 2 4b$2 2020 0] RNA
o Y S 7 2 A2t 223 112 Novo Nordisk@| Dicerna Pharmaceuticals 21433
=2f; £7} 80% Z2|0|2), 214 8¥ SanofiQ| Translate Bio 214322, 712 56% 22|
0|%) S AUAUCE
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E 4, FQ RNA 2jo|MA E (aharetay)
] Licensee Licensor Helig= Aoz | AEH/7IeY X3S S|
0 3 B At Bt MEX
2022-02-17 Janssen . Remix Therapeutics 1,045 45 | REMaster °=E E’\iAE o MRt
Pharmaceuticals (33) =
2022-01-24  GlaxoSmithKline Arrowhead Pharmaceuticals 1,030 120 | ARO-HSD NASH HSD17B13
2022-01-11  Amgen Arrakis Therapeutics 75 75
' SOLA EDS
2022-01-10  Pizer Codex DNA 348 8 71(DNA/RNA 349)
2022-01-06  Novarti Alnylam Ph: tical oI37H iRNA Wis == RNAi
ovartis nylam Pharmaceuticals = si BXAER| i
2021-09-23  AstraZeneca VaxEquity 195 267 %= BA saRNA
2021-09-08  EliLill ProQR Th ti 1,300 50 | Axiomer® Z3HE g, 1A x2A ADAR(RNA editing)
i Lilly ro erapeutics , iomer® S3F swex 5l w2 editing
v TM AT™M
2021-08-24  F. Hoffmann-La Roche  Shape Therapeutics 3,000 - il;lf;x ARV YAS0|H, MZIEH  RNA editing
=2 AT
Alnylam . ) : S
2021-07-29 Pharmaceuticals PeptiDream 2,200 Delivery(Conjugate) RNAI Delivery
2021-06-21  Horizon Therapeutics Arrowhead Pharmaceuticals 660 40 | ARO-XDH = RNAi
2021-05-11  Eli Lilly Mina Therapeutics 1,250 25 A=A saRNA
) ) ) _ _ RNA BEX NEX}
2021-03-08  Takeda Pharmaceuticals Anima biotech 2,420 120 SIYEERS 374 Ef2 shale
=
2021-02-16  Takeda Pharmaceuticals Genevant Science 303 LNP
DE|T Al BN XX
2021-01-06  Genentech USA Ribometrix 1,025 25 SELRNA ! = - E’\iAE =4
e sleiE
2020-12-22  Vertex Pharmaceuticals ~ Skyhawk Therapeutics 2,240 40 | SkySTAR 258 58 RNA splicing
22|12 QE|IE
2020-12-07  MSD Aligos Therapeutics 458 ;:::TE €0l NASH
=2 AT
Hansoh ) .
2021-10-15 ) Silence Therapeutics 1,316 16
Pharmaceuticals
2020-10-08  Takeda Pharmaceuticals Arrowhead Pharmaceuticals 1,040 300 | ARO-AAT st RNAi
2020-07-20  Curevac GlaxoSmithKline 1,088 -
: oz Xt
2020-06-09  Eli Lilly Evox Therapeutics 1230 30 i‘j,:vfxm T=ee -
=2 AT
) ) 0= o, HA 2 2 Het
2020-04-08 F. Hoffmann-La Roche ArrakisTherapeutics [S74 199 | rSM NZpEOf SRS

2020 Ol ZZ7MA| £ RNA X|=X| &2 &
Af=: Globaldata, ZtAf, DIHOIMISH 2|AXIIE
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1) &l0|Xt2] mRNA DIEL{4

SI0|Xk= mRNA ZZLH9 BAl JHE/ARISIE 7|1HOZ mRNA 7|&0| &=t Tt 30Xt
1 =

O mRNA 7ig 2EMR 1) Z2LHOE ARICE, 2) =2 ¥ HEZEX 5 ZE&et ofuio
= SO{5HH, 3) Y il 5 R Het XEHE o 4) HY, WiEs S U2 M35
5l

AEOZ Siryst

50|X} CEO= OftH THL{ZIT} HHAIZHELS E5H 10 SOF A010F & ZES 1H0|| 42 £ Q)
1, mRNA KZ(manufacturing), M[&&Kformulating), ZZmanipulating)fl 01 ;OH xCH
1 geldh ACH

13 36. Sl0|X[2] mRNA it 2=

Invest to Strengthen Grow Prophylactic
Core Franchise Vaccines®

Explore opportunities in
larger indications

Pursue Additional TAs with
Strongest Benefit/Risk

4 & @O
COoVID-19 Flu and Shingles** Rare Disease T|
Vaccine(s)** Base editing in partnership 131

(e.g., immuno-tolerance)

<)

Internal Medicine
(e.g.. next-gen
base editing)

with Beam Therapeutics

AN

Other Infectious Diseases
particularly viral

™
<

[A)
Y

Oncology
Internal effort leveraging
cancer vaccine experience

o

@pﬁzg Ereskthroughs that changs patisnts’ fues

A= Plizer, DIZHOIMS 2 2 MX|ME]

MRNA HAI/Z|2H) 7§ 2C0 USIOR C10| BO|QEDE BIH L7t UCH CEXO= b
0[N, HIE[BHEEIA, OFIEIA, FHADNAOICE

mRNA Ot ZEZ2|Q HES 2folf HIO|AUEH(BioNTech) 2 mRNA CHYZEIHA S5 i
& S0|Ck mRNA CHYEZIHAR2 mRNA i g U1 =2 LY + A= FH0| U
Cf. Eof, 3 2 01F= B9 & A GSKO| Y12 A | HIB §5(90% O

— [eXe) = _l
BT), 2501M 1312 S0 24 U, BAE LANIZA S0 & (EE 2-32710 HAB)
B2 S THsSH A 502K FRES TKY 2O J|tED UL

mRNA X|2H2 £517| st 2 BI2HFEIA(Beam Therapeutics)2t MEHMNS SHUCH RTX
M%) 7| BASE EditingS A%t slHER X|gA HEFUEA, 2=, 200l et SSH
A2HO|Ct. &9 BASE Editing 222 FYot= mRNAS L-XIZAXKLNP)E Edf EX
Y= FUA BY XZHME W0l IZ0IH. &C| BASE Editing2 F2|AH 2,092
T M= QA HY 7IS2 DNA S7IME 5 AS GE, CE T2 Rge =+ U= 7|80\
3}0|Xt= SR AAVOHH| =202 A) 7|8t AL X|2A| QA 3A4H0F 374, OHE 1~2719] M2
2 Yo TYUO| 7|tHEls RAAL A=A JHY BYHS HE AL AAVZIEE REL XIZXHIE
O mRNA/LNP QXXt X|2H|Z 2H20] 7|CHEICE
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mRNA #Ef LNPO| CHf3t 70 OIRIEFAAQUITAS)2F HIZIHCL OFRIERAS] LEe X ZIQIRHLNP)
A 7120 Cof 7102 FI) 1074 EFNS] mRNA HiAITL XI2F JH Al B 7182 28
Si= HISZA 210184 Z2f0ICt mRNA XHI2E SR | TIR0) B ME L2 Q5D
8802 Mol HMIM(HE)T S &S STk OIAEIAY LNP HY 7152 S0Ixe]
mRNA T2LH9 SAT} ALioI2io] RNAI SIEER0| HEE 7|42 0/0] YZH HER = 4

HolL 1

UL}, = M2 B0 oA JHR 20| 7| CHEC,

mRNA 44t S8 £017| 2Joi FHADNA(CODEX DNA)2 & DNA 7|=0i| st 3
220 AdS MEHL FHAE M2R2 84 DNA g9 7122 DNA, RNA, HH
Jot= Y= UHoks 7I1Z0I0. mRNA &t 822 &Y £ QU 16712 mRNA &

o

m
C=0 TE 71z tiH| 96% =L =f0[At CEON| M= mRNA #ils Th==H

e R FUM HY= Y 4 UL WM IR 7|7 2482 HE AR £ UG

-

i
i

3 37. GSKO| CHYZETIMA I=IA AHZH IS 0|

e

HY

CHEC)

6,000 r
5,000 |
4,000 F
3,000 F
2,000 |

1,000

0

2017 2018 2019 2020 2021 2022F  2023F 2024F 2025F

X2 Factset, O/20AIS A 2IMRIMIE]

I8 38. WH|ZHFE|AC| BASE Editing 7|=3} LNP HIE]

CRISPR Protsin
B Direct, durable editing of single DNA base pairs
Biclogy

Guide RNA

A Gene correction, activation, silencing, modification

Application Simultaneous “multiplex” editing at many sites

Highly specific and predictable editing profile

Avoid genotoxicity and chromosomal aberrations
associated with double-stranded DNA breaks

High levels of editing in any cell type, including non-
dividing cells

Therapeutic consists of BE mRNA, guide RNA and LNP

Lipid
companents
ipid

@ Pﬁzer Sresithrougns st snangs patents fves 60 nm

X12: Beam Therapeutics, O|2{0AISH 2AXIAE
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3 39. mRNA2| HIE{QI LNP

2 P — T
S 4
Normal cell: Genomic DNA 3 > i %
transcribed to mRNA /i@ N )

.4 J ‘y'. |
; \\5? \ y

mMRNA Therapy: Synthetic g
mRNA delivered in LNP @ >

ey ; p ‘.ﬂ"

i ’

y
S

X&: Aquitas, OIZHOAIS T 2 MRRIE

%2 40. Codex DNA2| DNA & 3 RIES] T T

Hi

Codex DNA
replaces
these steps

BUILD (WRITING)

B, ona scale-upin . coli m
T

@ Pfizer

A= Pfizer, DIZHOIMS 2 2| MXME]

96%
FASTER

ALL OTHERS CODEX-DNA

Braskihoughs that change patients lves

2) Lelzte] JHMEI HEH| AAH

RNA XgX= Qs thH| GAH ZX| Q4 M2t 7HAsHore 20| OF HOo| EXjgt
Ct 4749] siRNA X|IZX|0f CHall FDA &9 B2 Alnylam2| E2Z 7|&2 0{Mo| SEX0C,. 6f
X2t AlnylamO] XFMITH siRNA XI2HIE 2/ 0IF5] SS0[1! = F=20| UL MH| 71£0]
Ct. Peptidreamite| 20|MAEHS SoliA HEO|EE 018 el &7z MY 7tsdt
siRNA X|2HE DS ot QI MEES e + U= |8 LHYOITH O|M 7|1&E2
RNA X=H 7|52 =3 O YIol=d 7l SHE2S O

Pharmaceuticals Bicycle Therepeutics, Aro Biotherapeutics?t &g Sdff G L2
conjugatesE &1 CHFSH 2RO EHIE &~ Q= REEES HO1 ol Ut

ML T

9

-

2

t

)

b orr oll
|0 :|O

=

S1A ot RULCE lonis

—

Alnylam2 GEMINO™2t IKARIA™ 0[2t= MZ& 7| JHY S0ICt. GEMINO™2 1H9| otF

E0= 27129 TranscriptE RNAigloH | et 7|&= AaAZ=0|L CNS et § =49 &
AL Op7 ot Ae X220 HES5ITH ANGPTL3(ZEMOR atherogenic XIES &0l A2
2 UK Q)9 angiotensinogen(FUS WE= HOZ UHE)S EPISE SESES 30

ACH 20234 FEEE T=0| Ol 4ECE
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C16 conjugate= CNSOA 2218t Knockdown 25 HY 4= US ZIOZ HiAE (] 74t 0
Ot APPRTAL =HOI =Xz Y=ot0|H(Alzheimer’s disease)Lt =[OtUZ0|ESHUES
(cerebral amyloid angiopathy)S SISt 202252 1A 14 E2tQ1 Hl0o|H &RI0] 7ks&t A
OZ HAELCEH ALN-APP= CNSZ9| A MH0|H, APP mRNAZE 2HXMOo2 EHIESHE A
I X|=A2h=0] 2|0]7} RUCE Regeneronidt 5 i SO|C.

t1

ol

0|20l= Z=H5kA RNAZE Knockdowng & & U= IKARIAMY|&, CHYst XA EINY

QI$t noveldt conjugates® 7Het SO|Ct.

J8l 42. GalNAc ME Z3H2

— > N
PEG lipid
Lipid
bilayer

Uptake and
intercellular trafficking

Endosome

LNP disassembly &
endosomal escape

ll SIRNA

SIRNA ™ GalNAc molecules
Linker a

“\ »"-«FS:?I’“ or
Y

Uptake and
intercellular trafficking

Endosome

Receptor recycling
back to cell surface

& -

B Slow release of
SiRNA over
extended period

X}2: Alnylam Pharmaceuticals, OJZ2H0AISH 2|MXIME

T3 43. GEMINI™: SHE 7|50| &%

Xt2: Alnylam Pharmaceuticals, OJZ20IAISH 2| MXIMIE]

13 44. ALN-APP: T K/D &1} 95

AS-2

Linker

AZ: Alnylam Pharmaceuticals, OI2§0AISH 2|AXIME

100 CSF sAPPa and sAPPR Knockdown

—_ \ (Single Intrathecal Dose in NHP)

2 ‘
.3 804
3§ g NHP1-sAPPa g NHP1-sAPPR
_g ° m@= NHP2-sAPPa  =10m: NHP2-sAPP
ﬁ ; 60 4 3 === NHP3-sAPPa un®u NHP3-sAPPBR
02
cE T
X 0
C o 40 1
S
SE
- ©
o cE

o 20 -

ES

0

0 20 40 60 80 100 120 140 180 180 200
! Time (Days)

AZ: Alnylam Pharmaceuticals, O[20AISH 2| AR MIE]
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3. M22 H WMol XtMCH RNA XI2H| i 7(Hol| =5

1) RNA Bt MEX} gl2t=

x| RNA &3 2 & RNAE EHIC= ol= NEARIRES e 718 2t0|MAFH0| =0 X
ALt Skyhawk Therapeutics®| 2= 2019 2E 2020E7EX] of 2SOt 6712 2=EX2fAL
(Biogen, Takeda Pharmaceuticals, MERCK, Genentech, Bristol Myers Squibb, Vertex
Pharmaceuticals)?t 22 GAIAIZICL MEXRIEES 01&St RNA Xgkli= 37822 7HH0|
7tseh AEE 7 ATt MEAterelEel 49 F/IMESE B2 5= miRNA, siRNA X|=
M &1 22l RNA 28 Feo| 0| Soh= A0| 520t

H 5. Skyhawk Therapeutics2| IIEL{] (Horetay)
=0 Licensee Hfid2  AHYZ H3SE

2020-12-22  Vertex Pharmaceuticals 2,200 40 BB

2019-11-12  Bristol Myers Squibb 92

2019-07-16  Genentech USA 2,000

2019-07-08  MERCK

2019-05-04  Takeda Pharmaceuticals

2019-01-04  Biogen 74 Y FeiS, Ml 2953 ¥ VB A4S AEA B

Xt2: Skyhawk Therapeutics, DIZ20{AISH 2IMRIME

I 6. RNA E}2l MEXtetetsE i 71y
71dd ATHX]  HEY Platform X33 TIE LA} H|
Accent Therapeutics o= 2017 e RNA-modifying protein(RMP)
RNA Lightni _
Anima Biotech oE o005 ONHOMNG aopmst mor meE  ENLiIY(2019) Takeda(2021)
Platform
Arrakis Therapeutics o= 2015 rSM Platform ey ADEYNHZ AZ 0=
epics Therapeutics AL 2018 ¥ Al2]ZA(2019)
Expansion Therapeutics ~ O|= 2016 SMIRNA g
Gotham Therapeutics 0j= 2017 Y
NextRNA = 2020 AEANEE, HAds ZY
) ) 3D RNA ZE|Z AlH Genentech(2021),
R o 2014
ibometrix = 0 P Vertex(2019)
Vertex(2020), BMS(2019),
Skyhawk Therapeutics AQA 2016 SkySTAR MAAZE HAYZS 5% MERCK(2019), Takeda(2019)
Biogen(2019)
STORM Therapeutics A= 2015 e University of Cambridge spin—out
Tvventyeght—Seven o= 2016 Zof ncRNA  modulation
Therapeutics

Az ZAL DIHOAIS P 2| MRPHIE
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2) miRNA & Circular RNA

MEH RNA X=X AIZ0 S02= 7|PEL F=0i2 BRIt AUt miRNA X=H|Q <
OF] 70 =7|HA0 QUCt Regulus Therapeutlcs7f ULRESSH UM 24 MO|Z201Z He
ot Ut miRNAS| AL AHHUAM E0|HC= 0| sl 82 o
9 RNAE 22 == U= EH2 7HK[AL UK Sysmaticol| HES IHok= LHO= M
AoZ MHECH Z|Z circular RNAY| CHeh BAE =O0FXK|D Q=0 HY, miRNA &4 S Cf

=
= o]

o
ot 7I1S0] XAl U

SEY Hof/uto|R

% 45. PubmedOfiA] ZAE miRNA XIE2H| 23 =2 $ 50| 1% 46. PubmedOfiX| ZAHE circular RNA 2 =& 5= 0|
(Count) (Count)
6,000 - 3,500
5,000 ~ 3,000
2,500
4,000 -
2,000 F
3,000
1,500
2,000 1,000
1,000 - 500
o b LLLLL LB LLLLLLLLL
2002 2005 2008 2011 2014 2017 2020 2000 2003 2006 2009 2012 2015 2018 2021
At=: NCBI, O]2H0A5 3 2| MRAIE] A=: NCBI, O]2H0AI5 3 2MRAIE]

2! 47. Circular RNAQ| 7|5

Modulate
. — =~ Template for
miRNA i
activity translation
Circular
/ RNA
. Reg”.'a:? Scaffold
ranﬁcrlp;_on for protein
ora e.".‘a ve complexes
splicing
Packaged Modulate
into immune
exosomes response

Xt2: Trends in Cell Biology(2019), O[2HOIIMIS R 2|AX|MIE]
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7|y Countries  Pipeline Indication Modality Target SD:SIZ;Z Phase ] in
Sarepta us EXONDYS 51 (eteplirsen) S Z01¥YS  ASO  Dystrophin PMO UES0
Therapeutics VYONDYS 53 (golodirsen) M 20|HYUE ASO  Dystrophin PMO Al a0l
AMONDYS 45 (casimersen) Sl 20195 ASO  Dystrophin PMO &S50
SRP-5051 Ml 20(YYS ASO  Dystrophin PMO Yoy
Alnylam us Fitusiran (ALN-AT3) S|HEEH0H(RBDs) RNAI antithrombirﬁ (AT)  GalNAc a3
Pharmaceuticals Lumasiran (ALN-GO) iipﬁ?g HEES (géyg;"ate OB onac e
Vutrisiran (ALN-TTRsc02) ATTR OfHZ20|E RNAi  transthyretin (TTR)  GalNAc QUABA
E:,;n o us gg:ﬁgr_s:g SR, InpN=ES ASO  Apolipoprotein A GalNAc — QIAIBA  HIE|A
Eplontersen ATTR OFLZ0|=5 ASO  TIR protein GalNAc QIMBAL OFAERIH|UIZL
Olezarsen 7t5d _
(ONIS—APOCHI-LRY) ?E_DTFLSE% ASO  Apolipoprotein C-lll GalNAc QUMY
Tofersen (IONIS-SOD1RY)  Z9I&4 SAt H8l5 ASO il‘frf;’:f: GaNAc QAN Hiojea
Tominersen (RG6042) SIEIE-(MHTT, ASO  mHTT mRNA GalNAc UMY B
ION363 2oEY &4 FeEs ASO FUS GalNAc U3y
Donidalorsen (IONIS-PKK-LRx) {4 HEUEZ ASO  PKK GalNAc UA3Y
Arrowhead us ARO-APOC3 XS siRNA  Apolipoprotein C-Ill GalNAc QUABY
Pharmaceuticals Fazirsiran (ARO-AAT) U1 ZHRSt SiRNA  SERPINAT GalNAc 2N CHCH
ARO-ANG3 [PSN=ES siRNA  ANGPTL3 GalNAc Qa2
JNJ-3989 BY 7t siRNA  RNA GalNAc a2y ol
AMG 890 S siRNA  RNA GalNAc a2y 24l
Moderna us mRNA-1647 zi;;ﬂiﬂfolﬂé mRNA  Immunostimulants  LNP QU3
mRNA-1010 QISFAR} mRNA  Immunostimulants  LNP QAN
BioNTech us BNT111 oty SME mRNA  Immunostimulants  LNP a2 2HuE
BNT113 HPV16+ =282 mRNA  Immunostimulants  LNP QUA2A
BNT122 SME, IEY mRNA  Immunostimulants  LNP QUADE A
CureVac GR CVnCoV F2N9 mRNA  Immunostimulants  LNP TUY GSK
CVSQIV OIZZ Xt mRBNA  Immunostimulants  LNP QUM A GSK
CV7202 24 mRNA  Immunostimulants  LNP QA A
Dicermna us Nedosiran LY D siRNA  LDHA GalNAc QU3
Pharmaceuticals RG6346 BY 7t SRNA  HBV GalNAc Qa4 #*
Belcesiran Um-1-EEMZAE siRNA - SERPINA1 GalNAc QAN LU
ProQR us Sepofarsen (QR-110) HHI2MMHESAN  RNA  Cep290 fPuS”’Q, —Ome QUA2/34
Ultevursen (QR-421a) QA HMZ asRNA  USH2A Undisclosed 3Ab
Olix 226950 KS KR OLX101A HICHEE siRNA GalNAc 2 jE
OLX301A HY/E ot siRNA GalNAc Qe Thea
Yol 4R5, .
OLX301D e siRNA GalNAc Thea
OoLX104C i siRNA GalNAc UL
Olipass 244460 KS KR OLP-1002 = ASO SCN9A OPNA QAN
Bionia 064550 KS KR SRN-001 CKD, IPF siRNA SAMIRNA T4 ML
SRN-008/9 ok SiRNA SAMIRNA  EfA ALEE

A= ZiAL DIZHOAISH 2IMRIE
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Top Picks &

Ltolzt Alnylam Pharmaceuticals (ALNY US) 7|20 A5 7|
0f0[2LA (IONS US) ASOXIZH|Q| MR}

gZ2{A (RGLS US) miRNA X|&A|, RNA ZH9| 5i5

O AE[E (237690) &HIE! RNA X|EHX HE CDMO

Global X Genomics & Biotechnology ETF (GNOM US) XX} £35} HIO|QE! ETF
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OH|] | Ol
= L = Eﬁl- Alnylam Pharmaceuticals (ALNY US) Bloomberg

= = E|N=SHFI}
7120l St 7Y

A0 114.2%

MO|&}F mihwa.seo@miraeasset.com

3APHR Alnylam Pharmaceuticals: RNAi X|2X| M-2X}
+2002 MEE 7|»2= RNAI SHE 7|&8 /ot UCH, 20184 OIL=R0|ES
X|Z2H| Onpattro2 A|ZOZ 4719] siRNA X|ZHE EAloIZS
« Xx| EHF 7le2 ERolH HEIK| YMok= EXQ! HIO|QE! 7|8 & oiLte
* S|HESX|Z A0 00 DHYAet & YUKl MSIEKA| MOo|Zet .
2o = FDA SPPIK| 2Sst SYUAHEYES Lequios HEEEX|EM= 274
2,395m$(214 OHE 12m$) 0HE0| 7|tHEl= XIZA|

%)
wn
-
<
=
<
>_
=
(ol
>
o)
o
—
<
m
o
|
)

EXEOIE LopHY SHEES flet ME2 SAE 715 Y
* GEMINO™2t [KARIA™MO|2k= M2 7|& 7HY &. GEMINO™ 2749 Transcripts
RNAistsE?| 5t 7|20|0, IKARIA™ME= ELCF 433t Knockdowng & £ e 71&.
CHerst 222 EfAIGE | 215 noveldt conjugatese 7HE &
*C16 conjugate= CNSOAl Z28t Knockdown 85 EY £ AS. ALN-APP=
CNSZ9| A MEO0|H, APPmRNAS XEMOZ E}EGHE AW X|2X2H=C
o|O7t U=

ol

20224 F1E2|AE S| E20A DHEERIX] HY Jksst SHE Tl
* 2022 7H0|HAE HE O1Z 900-1,000m$(YoY +44%), 2LE| L ZSHE
0= 175-225m$(YoY +10%)
¢ 223 JPRH FAA AMHANA 3HO|L 4702] QK &0 A=S UH
* 20224 Vitrisiran 6{7HPDUFA date 7/14) & Patisiran APOLLO-B 34t Zu}
SlEt7| KARADIA-1 Q&b 240 &2l Zuprt 7|t E

r

cl
r

Key data
220 | —ALNY —S&P500 &7t (22/04/08, USD) 163.42 AlI7EE (USD) 19.7
ZeiA NASDAQ A7IEY (ZRg) 24.31
0 EPS XIS (22F.%) 7.1
140 P/E (22F %) - Bloomberg Rating
100 MKT P/E (22F x) 19.8 Ol F Oi=
HiZ2UE (%) - 78% 22% 0%
6020.4 208 2012 214 218 2112 224
Share performance Eamings and valuation metrics
FIMEE%) 1Y 67HY 127K ZMT| (129) 12/19 12/20 12/21 12/22F 12/23F 12/24F
Hoiot 55 -20.1 18.2 OHE (H2USD) 0.2 05 0.8 12 1.7 25
A7t =12 -224 8.8 FH0|9] (HAQUSD) -0.9 -0.8 -0.7 -0.7 -0.2 03
AAHOIAUZ (%) -427.5 -168.1 -83.9 =671 -13.9 1.8
0|2} (HYUSD) -0.89 -0.86 -0.85 -0.80 -0.42 0.10
EPS (USD) -8.11 -7.46 -7.20 -6.69 -3.48 0.70
ROE (%) -64.7 -69.9 -106.3 -183.3 100.9 3015
P/E () - 3145 - = - 95.0
22w sRTEY - J P/B (i) 9.0 149 346 535 84.7 159
MIRAE ASSET 7 GAAP

ojejojA=a K= HLIUZ, Bloomberg, DIZHOIAISH 2IAMRIMIE
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. Alnylam 2| dH=

OtZ20|=52 misfold TTR THE4ZI0[ HRI0| =0 oY, Mg, 2|2 S 7120 OfZ=0|=7¢
SHE0 47|= Het0lCh. R84 ATTR OIZZ0|=F 2th= HAMIA oF 52, HIR
or=2 E% St oF 202H-302rEo = AAQULE. Alnylam 20183 CHE-EAIAS(PN)
L= R8d OFZ20|=50] ofgt MAHS ALl et XIZXZ onpattro(patisiran)2 &
ottt OI—?—OﬂE OlUZ0|EF NS Lol Mok | flof B2 Yds T S0IT 7|
onpattroS 01831 H2E3 XS HY2z o YdS TIAMAPOLLO-B)SIZA, T &
sE=E vutnswane OI%5f04 R OtZZ0|=301 ofet LhrgtIAS(HELIOS-A),
(e

=
O 1 i > o

rD
0%

Legvio(Inclisiran)2 20214 129J FDA 5012 EE5IRL LDL-CE RFE XZHZE 140
28|(2|= £0] & 34 0|F) F0I5k= siRNA X|IZH|0|Ct AEKES %%OP UBU = LDL-C

£ 0 2= oIt U= %”—W@if’é ’a%ét@%*(ASCVD) SO Ot X|=H= SQIERACt. 0=
L AEHE 582t Ak= 2,0002HE2= 2F 80%7t 0|0 siFE A= OfeECt Leqvio= PCSK9
mRNAO 20 LUHS KolfotH 1 Aot LN PCSK97t HOtX|1, LDL-CY| uptakeZ0| =0t
X gl LIDL-C 55 Z& £

7129 siRNA X|=H9| M35 UEE S| HEHO0IRCL, Lequio= siRNA X|=H|7t 2HIEE
A 7t B2 AR EHZE ABE & USS SRIAAE X=HEZM 2 2017 T

Alnylam2 GEMINO™2} IKARIA™ 0[2H= MZ 7|2 JH Z0ICt. GEMINO™E 1
E02 2709 Transcript2 RNABISH| Q5 7|&2 AMSEHBAZS0|LE CNS 2Et S
A7t OF7|ote AY |20 HEoICt. ANGPTLI(YHEOZ atherogenic XIEE £0
2 AUHKUL)2} angiotensinogen(EYUS RF= 402 UHENS EHlSHE SHERS
OM 20234 SHEE T£0| OfAH=ICt,

10
JO

I rE
$0 o do o

rr 4

pbal
Hoe

1o

C16 conjugate= CNSOIIM 4=t Knockdown 2HE EY 4= US A= KIYE 0 7Y S0
Cf. APPRTXA} ZC1HH0|2t EX= L=510|H(Alzheimer’s disease)lt w0t Z0|=S 2
(cerebral amyloid angiopathy)2 SetGHTt 202242 QIAF 1A E12101 H|0|Ef 21010| 7=t
O O &=L ALN-APP= CNSZ2| A FH0|0{, APP mRNAS Z|TXOZ EfEGH=
i X|=H2H=C 2|07t QUCE Regenerondt && 7 S0|Ct

s s\ Ol

0|20l Z=5IA RNAS Knockdowng & 4= U= IKARIA™MY|&, CiUst XZElg EFIEGE|
Qo novel$t conjugatesT 7Het SO|Ct.
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T2 48. RNAI 21

) The RNAi Process
Synthetic gene-
specific siRNA
\ SiRNA delivered . )
into cell siRNA enters into Target mRNA
RISC and unzips Complementary
% pairing Mg
g
——
Target mRNA
cleavage and
rg degradation
Passenger Strand
Oér %

AI2: Alnylam Pharmaceuticals, D|2iHIMISH 2IAXIME]

2 49, LNP Mg == J3 50. GalNAc M E34HE
LNP
. sim GalNAc molecules

“
" asep

-
PEG lipid receptor

/

Lipid
bilayer
Uptake and

> ) Uptake and
intercellular trafficking

intercellular trafficking
Endosome

LNP disassembly &
endosomal escape

Endosome

Receptor recycling
back to cell surface

x

Slow release of
SiRNA over
extended period

.

At2: Alnylam Pharmaceuticals, O2iHIMSE 2l IMIE Xt=&: Alnylam Pharmaceuticals, DIZ{0iIAISH 2|MXIMIE

1% 51. Alnylam®| 2 Y H3&E

100%
90%
80%
70%
60%
50%
40%
30%
20%
10% |

0%

= Alnylam = AHHIO|QOFAH7[EY = AtRI(HHE

5

24 UN2Y—3Y o3y

-
-

(=]

AI2: Alnylam Pharmaceuticals, D|2fHIMISH 2IAXIME]
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12 52. GEMINI™: ZHE J|&9| Sxt 1% 53. ALN-APP: THtXl /D g1} A=
100 CSF sAPPa and sAPPB Knockdown
5 \ (Single Intrathecal Dose in NHP)
% 80 13
§§ == NHP1-sAPPa  =u@= NHP1-sAPPB
5% ] m@= NHP2-sAPPa  110m NHP2-sAPPB
= © 6045 =@ NHP3-sAPPa  su0m NHP3-sAPPR
2
g8
xp
c 40 A
°m
AS-2 &5 %
Linker g
0
0 20 40 60 80 100 120 140 160 180 200
| Time (Days)
Xt=: Alnylam Pharmaceuticals, O2i0{AIS 3 2| AXIMIE] Xt=: Alnylam Pharmaceuticals, O|2{0fAIS 3 2|AXIME
3 54. Onpattro TS 0| 3 55. Onpattro X|Z X} = S0|(5=X 2,050 0]A)
(gt @)
160 » =ROW =US 2,500
140
2,000
120
100 1,500
80
60 1,000
40
500
20 +
0 . . . . 0 . . . ;
4Q20 1021 2021 3021 4021 1021 2021 3021 4Q21
Kt2: Alnylam Pharmaceuticals, O2fHIMSH 2l IMIE At&: Alnylam Pharmaceuticals, 202132 7|, D[2{0IAISH 2IMXAE
2| 56. Giviaari 0fZ 0| 172 57. Givlaari |2 2kt = $0I(+% 350 014)
CHED) @)
45 - =ROW =US 400
40 + 350
35 ¢ 300
80 r 250
25
200
20 +
5 | 150
10 f 100
an A BN -
0 - - - - 0 - - -
4Q20 1Q21 2021 3021 4021 1021 2021 3021 4Q21
Xt=: Alnylam Pharmaceuticals, O2{0{AIS 3 2| AXIMIE] Xt=: Alnylam Pharmaceuticals, 202152 7|%, 020fAI5H 2| AXIAIE]
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72 58, Oxlumo D= 0| 73! 59. Oxlumo X|& EHXt 4= FO0|(5=X 140 O|4))
(aptetai) @)
25 - =ROW =US 160
140
20 +
120
15 | 100
80
10 B 60
40
5 L
0 : : - - 0 : : :
4Q20 1021 2021 3021 4021 1021 2021 3021 4021
At2: Alnylam Pharmaceuticals, DI2§0{AISH 2IAIRHIE At2: Alnylam Pharmaceuticals, 202152 7|%, DI2HOIMISH 2IMXAIE]

¥ 60. Leqvio OfE M

(CREE))
3,000

2,500 |

2,000

1,500

1,000

500 |

2021 2022F 2023F 2024F 2025F 2026F 2027F

A& Globaldata, DJ2H0IAISH 2| MXME

H 8.20224 L 24 OHIE

%= HSE 2H22

Vutrisiran OfUZ20|ES PDUFA date 7/14, 20|l 23| £0{ 2 C[0|E]
Patisiran OtUZ0|=EZ APOLLO-B 34 Zzt

ALN-HSD HIZEER|L7 I 14 HEB E2fRI(NASH)

ALN-APP U=510[HY 14 Sl

ZILEBESIRAN et 24 gl

ALN-XDH s 14 el

X2 Alnylam Pharmaceuticals, OI2§0AIS 2 2| AXIIE]

I 9. Alnylam FQ Q4 mo|xa}Ql

HE%/no|zx2ily 35 ASEH TEL|AL
Patisiran 0t 20|=Z(lable expansion) et 34

Vutrisiran SEYOILZ0|ESRTES), AEVIEZERY et 3

Fitusiran gy Y 3 At
Lumasiran L 1SAMES 19 My A 2Y Qe 24
Cemdisiran(+/-Pozelimab) E2X|0i71A 2t Uy 24 e

4
o
AI2: Alnylam Pharmaceuticals, D|2fHIMISH 2IAXIME]
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O |'0 |2 LI é lonis Pharmaceuticals (IONS US) ;';‘;";23}
ASOX|=H[2| ML}

AFS042: 129.3%

MO|&} mihwa.seo@miraeasset.com

3R lonis Pharmaceuticals: QtE|JMIA(Antisense) 7|&S HQ$t 7|1
+ 1080 M= 7|¥o=Z 3FletXOo=Z HG=l Antisense oligonucleotide(ASO) S3H=
718 ERdt1 QCH, 2016 MEHIASSX|ZA| Spinraza(nusinersen)S A|XO2
3709 ASO X|ZHIE EAloIUS
* Spinraza= Biogeng Sol MONStL UM, 20213 OHEH 1,905m$ SHIAZ

* lonis? T EXI5H X3AL Akcea TherapeuticsS Sl Tegsedi, WaylivraS Aiatstl

ol
JN=]

%)
wn
-
<
=
<
>_
=
(ol
>
o)
o
—
<
m
o
|
)

EXZIE =9 X[&=ut 55 =0|7] st X|SHQl £X}
*Bicycle Therapeutics2te] & Zl0[MA HQS Salf BicyclesO|2tl =2l=
HEtO|EE LICA conjugate=2 E&0ol0 &% == Zget Z252X0f Ofer Bl 3
XA (BBB)2 Sitots SHEE BM 5

* 22 backbone mesyl phosphoramidate (MsPA)S 0125101 X|&2 i

20224 FIE2|AE ZCHEl M X7 Eplontersen Z1} 7|C{
20229 710|HA = HE O4E 575 m$OY, =24 275 m$O0[ot, &2 1.7 b$ ER
A=
« 214 3¢ SEEHYHX|ZXN Tominersen(24), 219 102 2YSASAMASIEX|ZH|
Tofersen(H}0|2H), 224 1€ ITEMHXUHSX|Z X Vupanorsen(EH0|A}), 224 3¢
ZYESHSAMASIEX|ZA BIIBO78(HIO|QM) QA =HOZ  FJb X 2H22
QUMOIUZO0|=E CHUMABSK|ZH Eplontersen 34 2t 2 M2 SZZE 7|20

CHat 7|ch

Key data
SR+ (22/04/08, USD) 40.12 A71E% (USD) 5.7
MEENS NASDAQ A7HE (Z8) 7.01
EPS MZTIE (22F %) 1255.5
P/E (22F x) - Bloomberg Rating
MKT P/E (22F x) 198 i1ES =] =

A HIE+2UE (%) - 55% 23% 23%
w?OA 208 2012 214 218 2112 224

Share performance Eamings and valuation metrics

RSB HY MY 1KY ZAMT| (128) 12/19 12/20 12/21 12/22F 12/23F 12/24F

Aot 246 166  -53 0HE (42JUSD) 1.1 0.7 08 0.6 0.6 0.7

SuFt 167 133 129 Z0|Y (HAUSD) 04 -0.2 0.0 -04 -04 -0.3
FAHO|UE (%) 32.6 -23.6 -3.7 -58.9 -58.6 -42.0
20(9 (HAHUSD) 0.29 -0.44 -0.03 -0.36 -0.40 -0.39
EPS (USD) 2.12 -3.18 -0.20 -2.71 -261 -2.76
ROE (%) 234 -40.1 -38 -50.2 -75.2 -176.3
P/E (tt) 27.4 - - - - -

228 sx ey - J P/B (8) 538 107 56 121 156 40
MIRAE ASSET 7 GAAP

oj2foAi=a A= 0{0]2U2, Bloomberg, DIZHOIAISH 2IARIME
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SEY Hof/uto|R

. IONISS| &%=

lonise= 20163 XMM2UES XI=H| Spinrazadll tieil FDASIZIE BRI

HOI9l OF 96% = SMN12| S¢HO|= Qlol LIEFHAT. SMN HEiE 8 7S woo MEN
Ho[7|mZ0 SMNO| K2 HAEX| Ze 32 25720 £0 Z=0| =
SMN22t= 8 @A} 5 ZXHoH=C SMN22| SFXH ME0| SMN12t 72| {AFS
CHHAS Mg = UCLE exon skippingl| At YOLIM 2528 Y9 S|
Spinraza= SMN2 HEHEIO| exon skippingS AGH5HH SMN HEtE MMES S2l=
& X|=H0|Ct HMoll= 62, FHMCHTEE= AZt 42|19 MapFAlz FOEHL

lonis@| Spinraza= FDA o715 &2 M MdX2AFSXIEM=Z, SA| 48221 20194 Z|
1 O§EQI 2,097m$E 7|=6IACE. SHXTt 20 94 5¥ Zolgensma(Novartis £A[), 20204 8¢
Evrysdi(Roche A7t SAI=H, 01Z0| 24 FO0|Ct,

lonis= LICA(Ligand Conjugated Antisense) 7|&S EQot ULt Ol M BEHO s
X S0|XMe= Zeoh= ligandE FA6IH =9 MEEE =0l= 70|t dd2%=

ZSX|ZX| Spinraza(nusinersen), OtLUZ0|ESX|2H| Tegsedi(inotersen), 7154 ZZ0|32H
& S XM Waylivra(volanvesorsen)E ZA[6HICE

TS

lonis Pharmacueticals= 20219 73 Bicycle Therapeutics@te| =& 20[MA HUZ2 Sl
BicyclesO|2ti! 2= HEO|=S LICA conjugatei SR510] AR 128 TakGH 1QXX
et B I SOULAE(BBB)S STSH SREUS AT L

o
M
EIEtO[=0IC}. X ME 7|§ e B 822 10-208f a4AE 4= UOH,

]
Y8 g2 2
15| S0{5121A TauErymo] of

2y H
HZ7t #l2 d8E 2Rokd UM IONIS-MAPTRx= 12504
= 7o0loM RF= 2E=EHo= HE S0It

0|2/0= 20194 128 Aro Biotherapeutics@ CENTYRIN™ ASO-CentyrinZ |0 CHgt 2t0|
MA 2 SSEE Aeks HMZSIRICE Aro Biotherapeutics Centytin 2{0|E22{2|E 2511 U=H|
3717k 20KmAbs 1/15) 220 & ZESHH, TIsHEH7H 0[5t

M=Z2 mesyl phosphoramidate(MsPA) backbone= S22 S0|Ct 7[Z2] Phosphorothicate
(PS)2 &H & Stz XIEZ0| ML= 20| 0| HMAAZ & US A2 J|HEL.
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12! 61. Antisense drug?| 2|

S2Y xof/uto|

e Ape

—

DNA

DD

mRNA

wr TN ™

Normal protein
is made

EHol i AR

mr

Mutated DNA

DD

Mutated mRNA

W NG

Disease-causing
protein

Mutated DNA

DD

Py My,

Antisense drug
Mutated mRNA

Disease-causing
protein not made

Ktz lonis Pharmaceuticals, O|2HHIMIS? 2|MXPAE

12 62. lonis Pharmaceuticals2| 212f7gt SIAER|

Local Therapies Only

Vitravene
Approval

Severe and Rare
Diseases

Generation 2.0

RNase H1
selected as key
mechanism

Xt2: Nature portfolio, DI2HO{AISH 2IARIIES

78 63. HAMTSUSS A} 2B

Kynamro
Approval

Cancer, Severe,
Neurological and
Cardiometabolic

Spinraza
Approval

Tegsedi
Approval

Waylivra
EU
Approval

All disease
categories, ranging
from small/rare to
large

Splicing

rgeting Tissue
(LICA)

Generation 2.5

Today

8 64. Mg ASSXIEH HEERE

Werdmg- Dubowitz Kugelberg-
Hoffmann Syndrome Welander of .nsm cases
Disease Disease
Number of SMN2 Copies
PR y g ~Four to Eight
20-30% 10-20%
of all SMA cases of all SMA cases of all SMA cases
Number of SMN2 Copies Number of SMN2 Copies Number of SMN2 Copies
~Two ~Three or Four ~Three or Four
Onset: Onset: Onset:
<8 months 6-18 months >18 momhs Adulthood
(\f g 4
Unable to sit Unable to stand or Able to stand alone Able to stand alone

and walk but may lose
mobility over time

and walk, but may lose
the ability to walk

walk without support.
May gradually
experience trouble
breathing, coughing,
and swallowing

without support.

Experiences trouble

breathing, coughing
and swallowing

May experience
slight tremors and
muscle weakness

May experience
slight tremors and
muscle weakness

mhﬂm‘p.m With early diagnosis and People with SMA type &
SMA type | donat it typically have & normal
v pastage 2 .:‘.'.‘}!,.’..""‘“"‘" life expectancy

SMN1 Gene
Replacement

SMN2 Gene
Rescue

SMA Type 1:
Infantile
(<2 yo)

Trial (Type 2;
Intrathecal admin,
age 2-18 yo)

SMA Type 2/3: |
Pediatric |
(2-18yo)

SMA Type 2/3:
Adult
(18+)

4 Spinraza O\ e pinens |

Q 4 3
Both Spinraza and Evrysdi are exploring
seguencing (use after Zolgensma
treatment); Evrysdi trial could also include
use after Spinraza (i.e., switching)

AI2: gillettechildrens.org, OIZHOIMISH 2|AX|MIE]

Mirae Asset Securities Research

Xt=: bluematterconsulting, D2i0iAIS A 2|AMXIMIE]
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%2 65. MdIU=S X=HE XS
GENE THERAPY FOR SPINAL MUSCULAR ATROPHY (SMA)
Unaffected Individual SMA SMA with Spinraza SMA with Zolgensma
DNA (| A
mRNA
Functional
survival
motor
Xi=: PNAS(2019), DIZHOIMSH 2|MAIMIE]
¥ 66. LICA SHE2| X|&x =tz
Multiple Tissues ——— Multiple Ligands
- . &
: o) =
« Liver N ‘ WE% 9—»m_ K « Carbohydrates
- gty
* Pancreas , oM
* Muscle BETA CELLS il ."i o TR Mo » Traditional peptides
* Many others in ek |
research stage bt E
o™
( uscLe, weART ) s ‘ M, * Antibodies and FAB
P fragments
| T o \f-a‘/a
| N / @“ﬂh.ﬂw-'f" « Constrained peptides &
v small protein mimics
AND POTENTIALLY
,(‘VCROSS THE EBB:' /
X2 lonis Pharmaceuticals, 0204152 2| MRIME
T1&! 67. Bicycle therapeutics®| ZHE 7|& T1&l 68. Aro Biotherapeutics?| E24E 7|&
Linear Peptide Bicycle
NC:OF — —
NH, Chemical modification Form biglogically
with scaffold NH, CoOH  relevant 3D structures Responsible for intracellular gene silencing
i Centyrin — -
Linear peptide Bieyete Oligonucleotide
ot Crystal
a) C:) stucture of
human TfR1 ar
{purple) bound
CD GD to a Bicycle
lead (red)
& Taruet binding ‘
m,.;;m i S Linker
4
XI2: Bicycle therapeutics, DIZHOAISH 2IMXIMIE] XI2: Aro Biotherapeutics, DIZ{HIAISH 2|AX|MIE]
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H 10. Conjugate HEIE S5l £0ZF =X

sigls Mol wt Conjugate Dose(mg/kg) Theoretical Clinical Dose(mg)
ASO ~5,400 210
ASO-Fab ~55,000 33 2,140
siRNA-Fab ~65,000 910
ASO-mAb ~155,000 93 6,030
siRNA-mAb ~165,000 2,310
ASO-centyrin ~15,000 ~9 580
ASO-Bicycle ~7,400 4 290
siRNA-Bicycle ~17,000 240

Xt2: lonis Pharmaceuticals, DIZHIMISH 2|AX | HIE]

8 69. lonis7} EAI8t X|=H| DIE 50| J8 70. M2 ASSX|=A IS 50| ¥ MY
(agrea) (uera)
7,000 i i
2,500 = Waylivra = Tegsedi = Spinraza * Spinraza - Zolgensma = Evrysdi
6,000
2,000 +
5,000
1,500 4,000 0 I I
1,000 + 3,000 =
2,000
500 +
1,000
© N O D N & & K& & K 0
SN AN AR R R R S
S S S S S N N N G A S TR I ) S S R SR SRS
L R R R A 2 R N N AR U LRGN AN
2021E7Kl= Waylivra+Tegsedi &t OHE At=: Globaldata, DI2H0IAISH 2IAMXHE
K& Globaldata, O[2HOIMSH 2IAX|MIE]
H 11.20224 FL 4 OHIE
HE/mto|xaioly X3S 1H22 2H22
Eplontersen FEHOIUZ0|E CHMIZES QA 3 ot Y MRS
ION449 (PCSK9) A e Qe 2bd A1t
Fesomersen (FXI) g3 QAL 2bAl 2t
|IONIS-AGT-LRx eyt QAL 2bgt At
Donidalorsen FELHUES QAL DAL ZAm}
IONIS-C9Rx (BIIBO78) CoO29I=d sAE3E QUet 24 Zt
Cimdelirsen (GHR) YTH|S QIAF DA} ZT}
Kt=: lonis Pharmaceuticals, O|2HHIMIS? 2|MXPAE
I 12, lonis £ YA mo[OaQl
HE/mo|xaioly X3S UM IEL{A
Eplontersen R OIUZ0|ES MZES Y& 3 OFAEZFH|H7F
HIREY OtE=0|Ed MEHS QA 34t OfAERIH|H|7}
Olezarsen 715 QUIAES 557 QA 34
53 I5gALES QA 34
Pelacarsen Aypnst QA 3t HIE|A
Donidalorsen Y RS QAL 34
ION363 DEHEAZEE Qe 34
XI2: lonis Pharmaceuticals, O|ZHOIAISH 2| MX|ME
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E:I E A Bloomberg
—— Regulus Therapeutics (RGLS US) Hp=Rx7}

miRNA X|=H|, RNA &2 52

S50 639.9%

MO|&}F mihwa.seo@miraeasset.com

3IAPHR Regulus Therapeutics: miRNA MOAS 0|23t X|2H| 7H
20073 98 Alnylam Pharmaceuticals@} lonis PharmaceuticalsOil 2|5 A&
« AHUAM E0|HC= ol0| SHUAL E20E miRNAZE HIHECZ anti-miRNA,
mimic-miRNA X|2XHE IS 4 U2
c UTEZSHARX|ZH| Lademirsen(RG-012), MSMF M CHA AMEESK|ZA|
RGLS84297t 2 TO|Zefol

%)
wn
-
<
=
<
>_
=
(ol
>
o)
o
—
<
m
o
|
)

SXIEIE miRNA X|=HE TtS7| gt Ctdst HE He
o A 7 2E0IMLl mIRNAL Eod, 2EO= [P Al 7|58 MEFAL 25 SO
LA HHE HR
e ML oPMME Qo phosphorothioate backboneS Arsotl ZIMZEZ IS Qof
GalNAc conjugates At

55 FIER|AE UREZSHAX|ZH Lademirsen A7} S
 QUIIE. §§ X|Z2H| Lademirsen(RG-012)2 224 28 QA 24 SXIZE0| 247,
233 AR17| A ZI Y. ST 2 2Ol A BHE JHX| 2
*2H22 HEMA 24 Chdd MEAESR|EN RGLS8429 U 1adf Eefel Zit ¥
ot 7HAl O
Key data
0 noLS —sars00 ST (22/04/08, USD) 0.27 AI7EE (USD) 0.0
0 Vs B NASDAQ CM A7IEY (=) 0.05
o EPS MAE (22F,%) -29.7
o P/E (22F x) - Bloomberg Rating
o MKT P/E (22F x) 19.8 Ofi== F O
HEE (%) - 67% 33% 0%
3020.4 20.8 20.12 214 218 21.12 224
Share performance Eamings and valuation metrics
FIEE%)  1HE e 124E ZM7] (129) 12/19 12/20 12/21 12/22F 12/23F 12/24F
HOF7t -52 -644 -804 &Y (MHUSD) 0.0 0.0 0.0 - 0.0 -
A=t -112 654 -820 Fe10(2] (HAUSD) 0.0 0.0 0.0 0.0 0.0 -
HAOIAUE (%) -246.4 -1415 - = 496.0 -
#0]2] (HUSD) -0.02 -0.02 -0.03 -0.03 -0.03 -
EPS (USD) -1.08 -0.45 -0.32 -0.23 -0.21 -0.23
ROE (%) - -68.3 -68.7 = - -
P/E (Hh) 0.0 0.0 0.0 = - -
22Y ExIEY - / P/B (tH) 09 35 0.8 - - -
MIRAE ASSET 5 GAAP

ojeqofAi== Xz 22242, Bloomberg, DIH0IMSH 2IMXIME
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S2Y xof/uto|

|. Regulus?| A=

1. 1H23 Lademirsen 24} ZapL £Q

miRNAE 19934 C elegans(IETOMAZ)0IM XS YZAZ 0 QIZHS TSI 7{9] HE S0
SOIZIQICE L5 0f2f B0 2N EZE0| U0 Xs ZSLMS JHK|U Tk 20-25749
nucleotides2 TA=UCH, RNAS| 7I5E AUNol= FEE & & UCh HH0| LMEJUS
M 24a10| IA HetKl= miRNAZE EX6k=H| 0l21et miIRNAE XM= EMZES 7iX|1
Ch. of 2,600702] miRNAZt GISEICH 1 5 6007 HE=7t HSE0 U0 XIZH| JHY 7|3
7t H0| HORRICH 8 & QITH HAQ! CiH| BX0fA] LSH0| ZHE mIRNAZH UCHH mimic-
miRNAE 20T miRNAZt 7|52 & £ UA =951, L30| 37K miRNAZL QUCHH
anti-miRNAZ 2518 FEF0f ot ZXots FUAES] 7152 &4st AIAZE + QUL

0 t

Reguluse= 24=2| AL PFEMS Il phosphorothioate backboneS AFRSET ZHMEZO| M
== 9o GalNAc conjugateE ALZOIUCt. AR F| REOIMS] miIRNAL| &ed, AX o= H
Al 7SN At A8 SO HEE YEE HRdt Tt

r

RegulusZt $4XH HI2A e =91 X|2Kle YEESSHEX|ZA| Lademirsen(RG-012)0|Ct. 22
H 28 AN 24 SAZREO| ARERACH, 23 HEY| 2B HIO|EE &I 9;1% Aoz 2
QICH MXIUO0| IIEEHAIZ Qaf 248 A7t E74LE LA 34 TY Al 256m$ OIUAES FIIE2

PN

3 2 QT 239 227 217t 528t 01R= Regulus?t 7HK[AL Q= mlRNA =1
s2 945Y &+ 7| W=20|ct,

J8 71. miRNAE 0|85t X|EH| 7[H

microRNA (miRNA) Over Expressed ealthy State Balance Restored

R S nucleus L

Introduction

o
of anti-miR binds microRNA

anti-miR with microRNA  inhibition

microeRNA (miRNA) Under Expressed

nucleus

Addition P

of Mimics

X2 Regulus Therapeutics, OZHOIAIS 2IMXIME
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12 72. miRNA QX 4 O3 73. g 24 Cigdd ARSI RGLS8429 Kt
(RHXL ) Treatment with anti-miR17
3,000 -

Mutations in Pkd1 and Pkd2 genes

e

2500 | l
----- - Inhibits miR-17 function
2,000 F
1,500 + De-represses Pkd1 and Pkd2 gene expression
1,000 + l

Increases PC1 and PC2 protein levels

500 | - . .
Significant increase in PC1 and PC2
measured in uELVs
0 1 1 )

miRNAs Kinases E3 ubiqutin ligases

v

UELV = urinary exosome-like vesicle

Xt=: Regulus Therapeutics, D2iHAISH 2| XIE] Xt=: Regulus Therapeutics, O2{0IAISH 2| AMXIAIE]

E 13, FL oY mojzafel

stEE MSE UMTH  TEAL HE
Lademirsen(RG-012) ULESSH QIAF DAF  APEI MIKFR 1H23 final data
RGLS8429 STMH Y O AEEs 2Y 1Y 2H22 B=t01 Zat 3 b THA|

X}2: Regulus Therapeutics, OJ20f41
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0‘" A EI I=I'.l- (237690)
ZFH|El RNA x|2H| M2 CDMO

MO|&} mihwa.seo@miraeasset.com

2022.4.12

Not Rated

2AHQ

Ol AE|H: Oligo COMOO]| CHSt F=H|7} E0] U= 719

+ 19833 MEHfoz MY 20103 SOMARIES ASAlZ HelE

« 72 2AE(nucleoside) A APISES AIRICE, ZZ Oligonucleotide, mRNA
CDMO ?1Z2t #£C= S07t= AN 20| M3t US

* Xt2|At LEVATIO= mRNA 2 CAR-NKT MEZ 0[2¢ct UAag Xd F0|H LA

o = o
A%S SH2 o1 93

EXIROIE

ol RNA 221 R|ZH CDMO 4% 7ks
*RNA X|ZH| AEAR7I S25| AX|H COMOO| CHEt 4L
* Oligonulectidet= &K £F7t 7161, HEE 209 45220014 214 8654202

S/t

* mRNA 2J9FZ CDMO FH|Z capping, LNP 7|&0| CHEH 2| 2=

o=
Ho

20224 F1EE|AE

+27} =0[X|= RNA CDMO
*RNA X|=X| A[F0| X|= A CHH| CDMO M4 CAPA 2= 4= = 04

*mRNA X|2X| HA7|& = capping, LNP 7|&S S50 £5 E5{EM 2|AT7}
SO 27| Yo O mo|Z2[Rlg 71Tl 7|Ye| MSke =5 Aoz HH

« 229 oligonucleotide 4 AR 20214 6.3b$0IM SITAF 17.6% AEGHH
20263 14.1b$= H&E Aoz KFHY US
Key data
190 0 gmeE — KosAQ SRE7H22/4/11,2) 92,600 A7HE(242) 17,417
170 F0|2(22F, A42) 121 BT A (HOET) 19
150 Consensus EH0|2U(22F, 21¥) 193 QEZFAMHIE(% 52.1
130 EPS MEE(22F,%) 1985 Q01 HRHIE(%) 0.0
1o P/E(22F x) 174.8 HIEH12M) YZHrelE 1.25
. | |  MKTP/EQ2F) 105 507 ER7KE) 83,400
214 21.8 2112 2.4 KOSDAQ 921.83 523 Z|IKE) 144,500
Share performance Earnings and valuation metrics
FIMSE%)  VHE MY 1M M| (129) 2019 2020 2021 2022F 2023F 2024F
Sl ESL -7.0 82 14 OIEY (Afe) 933 1,241 1,656 2,186 2,603 3,010
A7t -10.1 11.8 5.8 AYH0(2 (242) -267 -188 56 121 161 181
HAO[AUZ (%) -28.6 -15.1 34 5.5 6.2 6.0
2019 (A42) -185 -121 33 100 130 146
EPS (&) -993 -651 177 530 692 776
ROE (%) -5.9 -4.1 1.1 3.1 40 44
P/E (8H) - - 784.2 1748 133.7 119.3
P/B (tH) 18 6.6 8.1 5.4 53 53
22 EAHIHEY - / HHE2UE (%) 0.0 0.0 04 0.5 0.5 0.5
MIRAE ASSET ZK-IFRS 912 71Z, £0[22 K[HFEZ 74 20(9)

WE o]

Az A, DIZOINSH 2IMRIME
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. O|AE|ZHo| ZixHE

20203 I=Lf HEHICZ mRNA HHAO] JHYETA RNA X[=A0 Chet 24210 =O0RRIC.
RNA X=X A Est O 2Es| HAIED ACH 2020 80740 2021 135710] 7HAI=
A7H 68.8% S7IoIAULt. Skl MY 2= OME= RNA X=X SE=E2 1,303710(Ct. RNA
X=H= 20161 ASOE Ofget FMZOIYYSXI=HN Exondysbl, MPdZeE=SXI=A
Spinraza, 20189 siRNAS 0|28t OIUZ0|=ZX|=2A| Onpattro 50| FDA £91S 20}, 591
E RNA X|ZH= 12700]ct. ASO X[EH| 521 & 69, siRNA X=X 21 & 4H0] X[t A™S
= RNA X=X AIFO| 2 He|7| AlEfet HAZ & 4= QUCH 2020E7EK(2E SHEEE et 242
AZok= RNA X|=A| TO|Z2(21 HIE0| =X UL, s|HESX =Xt RE0IA7] H=Zo
COMOO| st =27t & X| LATE SHXIZE Z2LE mRNA Bl 6171t D[RS K2 H|(THg RSt
O=F St £7} HE. 0172 42 1,6002tH 0l4) Lequio2| 517t= RNA X=X CDMOAIEY
22 MUS MAIGIRCE 0|F Janssen?| PHY BHZIAX|ZM(HMA &Rt 3HH) JNJ-3989(24
H2 517t Ol A R7HLAL Arrowhead pharmaceuticals), Vir Biotechnology2| VIR-2218(25
517t Ol LA Alnylam)s StAH 7t 22 XEHE SEE 0IF0ICH Z23] HHH RNA X|
ZH| AES EAZESOt nucleotide APIE SZ3E IAEIEOIA 71817t UL,

-|-

CH|MOZ M5 7Rl mRNA QZE A& ELHQ L Q0] AL} MHE SA2 3
BHOZ ZIASH 4 QIOL} 2 OfgitiAl X|ZEAl SO SAOZ 2028HLEH CHA| AZGH0]
2035E0Il= 230U IR H2e A= O,

1% 74. mRNA 7| Aol Tistofl Chst o=

Sales are forl COVID-19 | M Therapeutics Other prophylactic vaccines
vaccines on - st 2 i
Yy B Therapeutic vaccines | | COVID-19 vaccines Risk-adjusted
50 revenue in 2035
LY 7 5 2
20 17 16%
o 32%

Early products for S
" other applications Otherprophylactlcvaccmesand _

/! e 52%
0 0 start to enter market therapeutic vaccines expand the market }
I 1

2020 2{121 2024 2026 2027 2028 2029 2030 2031 2031 2033 2034 2035

Risk-adjusted revenue
(US$ billion)

mRNA product revenue from COVID-19 vaccine
100% 100% 100% 97% 91% 86% 74% 63% b55% 44% 32% 25% 22%

Xt2: Nature Review Drug Discovery(2021), DI2HO{AISH 2IMRIE]
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HAEES Z35k= Oligonucleotide =2 HSS o 201} 214 319

7

o
TOHHIAOk= 14222 23H 3EC= SdE AC= GldE|l, HEHEE 2822 SH0| 0f
JEH

OIAE[EH2 monomer, oligomers SAI0] i & ACH, S2HHNIAIRLY| dFEHCZ E
A TEES HO0F 37t FEF| S0t QUL HYSHE T0|Z2tl 174 Zelol] Ciof YTk

0|Z=felol| thet A=E S5 S0l

E 14. 22|11 CAPA

Oligo &t S 4Q22 3024 1Q26
mole 2 6.4 10.2 14
kg(mole 300 kg 7FEAl) 600 1,920 3,060 4,200
& CAPA(E =, X) 32 5.1 7

A HAEH, DI2HASH 2| MRIHE]

22 75, OIAE[E 23 45 Lo|miQIs: 2% 76. OIAE/E 82|31 CDMO 0% 0|

(@42

LEL{A} X85 Y 1,000

SRUHOMIA TS Aoist o

IRYMONA  SUZSS o4 3y o

S2HHI0|QE  MDS/MF Y 3Y 600

IZUAOE  AEE I o 34 500

SRUAOMC B 2 o 34 400

IRUAUD 9 o 34 o

IRUMONE  MEm I o4 24 o

SRUHONF  BEE o 24 0 ‘ ‘ ‘ ‘ '

A= HAEE, DIZHOASH 2IMRPIE

2017 2018 2019 2020 2021

A= M AEIE, DIZHOAST 2IMRIIE
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3. mRNA: CDM st

rOII

£9| 2

HAEIZS mRNA X|2H CDMOZ st ZH|Z 1) capping 7I=, 2) LNP 7|&0] Cthet E512
SHHSIACY

OIAEIZO| 85+ capping 7ISTH LNP7ISS QAN ZiZ0| S0{0F £70| Q25iC Ttk
1) STP2104 QUAS S5 QPR U 7|Z 7|2 Cf| HITSA T 1 09 FIIE HOZYLL,
2) 9N F01 TZAIe] mANA XIZH0| KB510) GTS YS5He 20| WS 210= woIT
STP2104 QIAS 3% 242 AKHZHE 14 IND % OIS 4o ArEl02 STPR104E R|HIE
o] LNP 712} SMARTCAPOIZH= capping 7140] HE(0 QA0] RISt 00|

J% 77. mRNA A/X |28 HX SH T2MA

;

o

#

|2 .
CsssssmsssssEssEsssEn--GsaEsEEaEe

Plasmid DNA 28 mRNA HZ} Encapsulation Fill & Finish
+ pDNA M&§3} (Linearization) « Capping (SmartCap” 0|&) + 2@} (Smart LNP 0|8) SNUTH
« In vitro Transcription < mRNA O, B8-S §/ot & + mRNAR M Ujof 2aps) T
(NP2l X #E 7%)
(F% DNA = mRNA) « Purification ()
Kz OAE[E, OIZHOiIMSH M IE
H 15. mRNA ‘44t

2| Y mRNA 3%(15) Hi mRNA 3% A #5(15) el mRNA 3% AlM £5(3,53)
UZAP|  2000.08 2021. 05 oz
2c H|QA 12 Mid-scale(GMP) Large-scale(GMP)
e, 2e|1z-ge 2y 100-120g/2

Az oAE[E, DI2HAISH 2|MRIHE]
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1) SMARTCAP": Capping 7|&

SEILIRL 310[Xte] mRNA ZZLt A2 TriLink Biothechnologies®| CleanCap 7|&S 0|25}
11 Ut CleanCap 7182 95% 882, mBNAS cappingdte AlZHD ZiH|, & 5 SAA7]
71£0|Ct. O|AEIEZ O[040 O[S wet Z3S5AHT S Solif SmartCap’|&2 oI
=0 TriLink2| cap analog”t 37HR1H| H|aH SmartCap 7|&2| cap analoge 30712 CIY¥ANS
0f SEEH0| M2t TS capXME0| 7150ttt =7| HIOIE0IM AARE RAFRH mRNA e
S SI5IUCt 2020 1028 =L 551 S5 A= & =M 55 THSO|C

2) LNP7|&

OIAEIHS 3740] LNP 7122 S25ISIC) 1) 2[0[4A0IS =5 1|u|t'_r§9| LNP 7|2 a5}
A1, 2) OIAEIZ XEA| 7HE STLNP™S 20204 =L E6] &8 24261210t 3) SMARTLNP™E2
Ol310iTH OfE4RI WAQlo] ZSATE S5 T SOICH LNP T MAS 95t AIAHIE 7% 5
OlE QIMEIX(MF AH| RIZANT ESIZTH ZSH T49 25 A2 Saf 3 140 A2

L ASS A=

12! 78. mRNA CHEMALS QIS MH|(microfluidics device)

pE

LNP #8824

Production
lonizable lipid
DSPC T
PEG lipids “~=° : .- .
Cholestem;c ¢ - Microfluidics Device
4 P e .
mRNA
Atz OIAEIE, DIZHOIIMSH 2IMXIME

H 16. IAEIE MY (@)
1021 2Q21 3021 4021 1Q22F 2Q22F 3Q22F 4Q22F 2021 2022F 2023F

=Sl 273 404 463 517 469 548 565 614 1,656 2,186 2,603
YoY 35.2% 195%  1068% 83% 72.1% 35.9% 19.8% 18.7% 335% 32.0% 19.1%
NEXEIEE 29 46 6 98 43 47 45 29 179 234 258
=rinl 85 207 308 265 256 331 339 344 865 1,270 1,609
BSICEN 90 80 69 9% 99 % 0 104 334 389 428
HEE 2 3 1 3 3 3 4 12 13 14
7JEH 89 012 2 0 0 0 0 2 0 0
CRO S 67 64 77 57 68 70 78 63 265 280 294
H10[o] (65) 49 78 ®) 14 44 39 25 56 121 161
YoY Hz/ =5 S5 HE & -100%  -50.1% 25 25 1175% 32.7%
27101 61 57 77 (50) 14 39 35 22 34 109 143
Yoy Xx 124.1% =5 Xz 25 -312%  -5653% S5 2N 2236% 30.7%

Az HAEIE, DISHOAISH 2IMRHIE
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(4 2021 2022F  2023F  2024F  (94%) 2021 2022F  2023F  2024F
TEL] 1,656 2,186 2603 3010 QEXWt 2,4m 2324 2,569 2,839
&7t 1,079 1,471 1,751 2017 o3 Y SSHRM 392 505 489 601
IHE50(2 577 715 852 993  OiEAHE ¥ 7|EMRHA 641 762 877 247
THjH|b2]H| 522 594 691 813  ZHTRRA 808 958 1,102 1,191
ZHAA0Y 56 121 161 181 7 |EFRESAR 600 99 101 100
0| 56 121 161 181  HIQEXMAL 2,544 2,377 2,230 2,082
H|gi2ol -43 6 5 5  EAVIHEXS 0 0 0 0
2829 -42 6 5 6 QXM 2,001 1,949 1,807 1,665
A7 |US SR 0 0 0 0 FEXM 126 121 115 110
MIEAZAR A 13 127 166 186 KREEA 4,986 4,702 4798 4,91
HSAILHOIMIHIE -21 18 23 26 QEEI 754 255 293 339
A&AH012] 34 109 143 160  OHUAR ¥ 7[EfR4S 214 255 293 339
EHAIR01Y 0 0 0 0 o71288H 156 0 0 0
271019 34 109 143 160  JEIREER 384 0 0 0
NS 33 100 130 146 HIQSHR 972 1,181 1,191 1,202
HIX |z 1 10 13 14 X7 I28ER 919 1,119 1,119 1,119
ET20|9 51 109 143 160  7[EMHIQESEAY 53 62 72 83
NS 48 102 133 149 EMEA 1,725 1,436 1,484 1,541
HIX bz 3 8 10 11 KHIFEFXE 3,229 3,225 3,261 3313
EBITDA 200 269 309 328 XEZ % 94 94 %
FCF -445 -293 74 200 XE=YciE 1,957 1,957 1,957 1,957
EBITDA OIS (%) 12.1 123 1.9 109  0|YYnZ 1,156 1,162 1,198 1,250
FAOIUE (%) 34 5.5 6.2 6.0  HIXiEFX|E 31 40 53 67
XHiFZT 20/ (%) 20 46 5.0 49 XS 3,260 3,265 3314 3,380
Ol $IZSEE (29 Ol[& FH7HX| L valuation (2%)
(E) 2021 2022F  2023F  2024F 2021 2022F  2023F  2024F
gstEoR oIt figsE 73 -293 74 200 P/EX 784.2 174.8 133.7 119.3
71201 34 109 143 160  P/CF(x) 93.1 64.8 56.4 53.1
HISiZ 48712 245 160 166 168  P/B(X) 8.1 54 5.3 5.3
SERAZT M2t 142 142 142 142 EV/EBITDA (x) 131.3 66.8 583 54.6
FEHRANZ| 2 6 6 6 EPS(® 177 530 692 776
7| 101 12 18 20  CFPS(¥) 1,495 1,430 1,641 1,745
FAASOZQISIIILLRNO|HS -214 -544 -212 -102  BPS(®) 17171 17148 17340 17,616
SRR L 7|EREO| ZAGBI) -65 -118 -113 -69  DPS(®) 500 500 500 500
THORRAM ZAEH -373 -150 -145 -89 HIZHE (%) 2785 86.1 65.9 58.8
AT 2 7|EFRHRS] S7HZL) 82 24 23 27 Hig2UE (%) 04 05 0.5 0.5
O R 0 -18 -23 -26  DHEUZIIE (%) 334 320 19.1 15.6
EXgsoR Qs §asE -80 465 5 6  EBITDAZIIE (%) - 345 14.9 6.1
QURAMKE(EFIS) -512 0 0 0 EHYAOIUBIIE (%) - 116.1 33.1 124
PHRAMBTH -1 0 0 0  EPSEIIE (%) - 199.4 306 12.1
HHT IR LSBT 399 459 0 0 HEXH s (3) 3.1 32 32 34
7 EIENES 34 6 5 6 XIXKE g (3) 26 25 25 26
IjeesoR oIt sigss -1 -50 -94 -94 AR 3TE () 12.3 10.5 10.7 10.6
I IS8R S7HED) -194 a4 0 0  ROA(%) 0.7 23 30 33
Rpo| S7HUL) 209 0 0 0  ROE (%) 1.1 3.1 40 44
Hg=el Xz 0 -04 -94 -94  ROIC (%) 5.2 3.1 39 43
JEIHREE -16 0 0 0 EBAHIE (%) 529 440 448 456
329 57t 6 13 -15 1M LEHE (%) 3239 9127 876.4 83738
MESSE 386 392 505 489  2AIRUZ/APIXE (%) 75 158 16.0 124
7|Usg 392 505 489 601  ZHYY0(Q/ZEHIR (x) 1.1 0.0 0.0 0.0

A= HIAENE, DIZH0AST SMRIIE
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Global X Genomics & Biotechnology ETF eomus
QXL E5} HIO|QE! ETF

MOJg} mihwa.seo@miraeasset.com

<2,
n
>_
i
<
=
<
>_
=
<
[am
=
O
O
—
<<
m
@
=
D

SR A 7|=0 Cist SHX}F 2 =4 J1=0f Cfst MYNQI X} TS
HALE
SLEXL *YTD Z7} ASE: GNOM(-24%) vs. S&P500(-5.8%), S&PHI0|(9.0%), S&PH|2}
(4.8%)
S48 HIO|QHE EX} ETFQI XBI CHH| SMNA =M2EH RTA X|=ZA|, RNA
X2 MR MEHO 2 REAF & J7|-0| tist £Xt 7ts
« =Lt mRNA A S& 0| RTA 2MEY X[=M7HK| RAAF 2 AZO| ot
24 2 XD} ROIKIE SHE 2|
dHd0| =2 x=A| HEM0| =2 X=X AEC| 7HEE7| A
REA XZA, RNA X=X 25 =7 4 DO|Z2[QI0] ot 2F HYSPIK|
QLY ATHGH= OHIE i A Ths
o OfX|2t HARYTEK| ol AotA| SZalE HX|E, s|HES0|CHe X|=H| HAIHLO| 7tsof,
LHSI ISt AYHUWES M22 H2HS Sdff oid 7ts
o DRYEISIO|LE OFA X X7t HEEX| 22 A0 =80l U0 JYXEH0] U=
Risk UALZAS0| 71 Q8 He
o MHO| HOHIES &l~0| O TA| AIYC HEY &= Qlot o=tz T
cMZR ZEHIEE HESH MeHES Xdlotd U= 7|”0| BOF PoC(Proof of
Concept)S &0Iot {0 £2511 1K 28 22 7190l AT} 2 4 S
Key data
240 —GNOM  ——s&p500 2EA 229 X Beta (22-04-07)
w0 M 2019-04-09 S&P 500 1.06
EXRA (HIRHSD) 157 MSCI EAFE 1.01
140 Total Expense Ratio (%) 0.5% MSCI Emg. Mkts 1.03
© THER S 40 BEWR} 31.50%
20
19.4 19.10 204 2010 214 21.10
Share performance M == M2 5l 271 HIS
FIEE®%)  1HE ehE 127Ke =M 7148 HIE =M =718 HIS
2ot 76 -283 315 BIOMARIN 6.82% 1 oj= 80.4%
S 08 303 =870 SAREPTA 6.71% 2 Yzis 6.9%
3 ULTRAGENYX 5.90% 3 =2 4.5%
o expe J 4 QIAGEN N.V 5.42:/0 4 éjﬂé 4.0:/0
MIRAE ASSET 5 AGILENT 5.15% 5 =9 1.8%

DIEHOIML"E”-? Xt=: 224 X, ETF.com, Bloomberg, O[ZHHAMICHR 2| MIE
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12! 79. Global X Genomics & Biotechnology ETF 49| JHZE=

(%)

81 68
. 6.7
7 L
5.9 5.4
6 ' 5.2 5.0
5 | 4.5 4.5 4.1 40
4 L
3 L
2 L
’I L
0 L N
> & < N & Q 4 Q « &
S P RGN N SO )
» 3 & S o) S & & & &
& S SC ¥ 7 RS 2
Xt2: Globlal X, Bloomberg, OJ2H0AISH 2| MXMIE
2 80. S&P 500 X|5= Y AH|0| FX|4~ CiH| HTi 37t 0] 12 81. GNOM 7} 0|
(2019.4.11=100) (Us$)
———GNOM — S&P500 — H}0|2 K| 30 . —— GNOM US Equity
200 . — eI olg717| X4
25
A w 20 +
150 | | ff
Y 15
. fi
100 [P f( 10 +
5 L
50 1 1 1 1 1 1 1 O 1 1 I I 1 1 1
194 19.9 20.2 20.7 2012 215 2110 223 194 19.9 20.2 20.7 20.12 215 2110 223

Xt2: Bloomberg, O[ZHHIAISH 2|AXMIE Xt=: Bloomberg, O[2HHAISH 2| MXKE
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e ATHEY Z7pst S EEEE P/EX) P/BX)
(USDbn) | 174@ W 19 YID| 22E 23E 2E  23E| 2 23E| 22 23
HIO| QM mtElH 15.8 132 -34 11.6 27| 21032 27284 44 205 54.1 217 35 3.2
ARIE M2{REIA 7.7 13.0 15.2 24.7 23| 8926 1062.7 -450 -325 - - 9.1 8.8
SELMHA Di0REZ 5.7 25.2 125 -209 26| 3745 4889| -1179 -66.0 - - 75 84
Fopl 1.1 1.7 -25 -43  -11.7] 20941 21538 28.0 28.7 23.9 24 33 29
OHEIRE HI==X|A 405 35 -8.0 22 -155| 67332 72045 26.2 26.9 27.6 25.1 6.8 6.3
AL TOpREHA 19.7 55 104 182 -36| 11664 1710.3 -571  -139 - -| B35 84.7
OH2RS= TOREEA 5.1 15.5 -199 -224 -272| 2635 2463 -459  -833 - -1 155 7.9
HMATZE HIO|2QH 3 6.0 -9.7 -29.4 42  -349| 7775 12024 =224 -55 - - 6.6 48
CRISPR Mi2{FEA 47 0.3 -153 -468 -187 193  219.9| -3361.9 -260.8 - - 2.1 25
HEIA MORE[ZEA 71.6 185 23.9 314 276 | 85540 92217 56.8 56.2 19.3 17.8 49 38
HIZFAIO|E 1.8 84 -232 -51.0 -374| 2695 3243 -243 -144 - - 1.8 1.8
0[2|0fE MUEA 1.9 -9.9 -113 -164 -147| 6831 7333 1.4 4.1 2354 72.9 1.9 1.9
7 0{Dx 2.0 19.6 -175 487 -191| 3422 3934 -10.6 -35 - 1003 - -
QIE2|0f M|Z{TEIA 47 28 -40.1  -108 467 42.1 411 -852.1 -988.1 - - 33 238
LI AERY HISEXA 1.6 5.0 -97 -515  -193| 1755 2465 -49.0 -242 - -1 142 9.7
OlSIERA TCIA 1.3 21.8 -288 -535 -309 284 399| -7988 -636.0 - - 35 33
Z2|0{E AO[AHA 78.1 74 -13.9 -43  -14.2| 244734 245840 455 436 9.6 95 33 33
LZ0|Lt 57.0 194 -144  -101 -47| 52257 6002.6 15.9 17.3 87.7 69.1 49 44
2| HIUAHO|2 1.4 12.8 10.6 -9.9 -3.1 179.7 2374 -95.0 -683 - - 22 1.7
THAIZ] HIO|RAO[RA|A @E 1.9 -14.2 -422 -736 -585| 1638  2443| -169.7 -110.0 - - 27 34
LHE2 4.1 10.0 -440 -59.2 -B41| 7795 9859 -725  -50.6 - -1 173 190.5
27 Ti0tEZEA 0.9 -9.3 -309 639 -348 03 75.2 |-78711.2  -252.7 - - 39 28
QIHtOE| 1.6 -2.8 -449 -814 -538| 6422 8709 -985 -63.0 - - 0.7 0.7
BioNTech SE 42.0 255 -21.1 394  -34.0|17446.1 16084.4 77.8 74.9 42 45 34 1.6
Et7[2} H0|2 2.2 36 -126  -21.0 -13.6|606329 57696.8 378 32.7 17.1 209 3.0 2.7
FURA 0.9 224 -52 -456 -114] 103.1 1338 | -111.7 -86.1 - - 1.3 1.5
2L 64.8 16.4 -273 141 -36.7 (219522 11125.7 61.7 44.4 6.0 18.6 25 20
A7 M2HEA 0.8 1.8 -1568 484  -241 1108  1190| -1876 -189.6 - - - -
Allogene Therapeutics Inc 1.3 8.2 -315 -731  -408 0.0 23.7 - -1840.8 - - 1.3 15
AHUE MZHFEA 0.7 -9.6 -579 -738 -576| 1370 - -192.7 - - - - -
Caribou Biosciences Inc 0.5 -10.1 -36.2 - 453 13.9 149 -687.1 -791.7 - - - -
2seventy bio Inc 0.6 404 -26.0 - =345 98.0 1249 | -2463 -172.8 - - 23 3.2
SFHE Hj0|2 0.3 7.8 -50.7 -741  -528 72 29.0| -5791.1 12450 - - - -
HHE|A 0.2 -0.7 -454  -781  -462 747 1173| -1568 -1345 - - - -
OHEH| HIO|QH|TEEX|A 0.1 -54 -252 -86.6 -30.7 - - - - - - 0.6 1.5
Precision BioSciences Inc 0.2 -26.6 -5568 -666 -61.2 216 330| -6924 -546.3 - - 15 2.1
Homology Medicines Inc 0.1 -22.5 -334 -665 -32.7 32 29| -4014.1 -4634.0 - - - -
LZeA MZHFEA 0.1 -30.2 -488 846 -53.0 - - - - - - - -
2I0E 2H0|Z AJO[AIA 0.1 14.4 -122  -618 -242 17.6 158 | -7935 -1041.2 - - 0.7 125
ZZ20R MFEA 0.1 -4.5 -869 -851 -884 37 52| -19834 -1551.4 - - - -

Atz Bloomberg, O[2H0IAISH 2IAXAIE

Mirae Asset Daewoo Research
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