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Endurance  Muscle  Neuromuscular
eapacity  Strength  Coordination

% function

|

Endurance  Musde Neuromuscular
capacity  Strength  Coordination

age

XI2: BMC Cardiovascular Disorders(2019), DIZi0IMZSH 2|AX|AIE
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1 1930s ] 1950s

I Calorie restriction ' Yeast aging includes

. enhances \lfespanl loss of reproductive

: in mice and rats. : potential and granulation

before death.

1930 1940

1957 1903 I 2000 2004 2009 2018
Williams’ antagonistic

| DAF-2 regulates | NIA ITP established TOR mediates ~ Calorie restriction  First senolytics

pleiotropy hypothesis. 1 lifespan in | to identify compounds  lifespan enhances life and  clinical trial.
' C. elegans. H | that extend mouse enhancement by healthspan in
"""""" lifespan. calorie restriction. rhesus monkeys.
Mammalian sirtuins Rapamycin
identified in nucleus, extends mouse
cytoplasm and michondria. lifespan.
\ [
1960 1970 1980
2016
2008 ) . Targeting senescence
SASP identified. improves healthspan
in mice.
2007 - @
Birth of geroscience TAME trial in humans.
1961 1988 1995 2003 2013
Medawar's mutation Hayflick limit proposed. AGE-1 enhances Sir2 regulates Sirtuin activators Metformin extends
accumulation theory. lifespan in aging in yeast. extend lifespan in mouse life and
C. elegans. ————————— yeast healthspan.
Senescence
observed in
human aging.

Xt2: Nature Review(2019), O|2HHMSH 2|AMXIMIE
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L350 2t DNA 87 7|s HE|
(Lombar et al., 2005)

RNA
=8t w310] [t RNA & &fst
(seo et al., 2013)

Cial X!

[ 1
30| et HEE =4 St
(Hipkiss et al., 2010)
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EAA\ " ' L
Brain ‘8‘6 == “ i L
=l ‘{ @ \s»xsp ; Telomerase
« & 7 m;zfo“’ (o) m"z.%N.A Tagpersse /y
imaecgdls M L

' ~ DNA damage
\ oI e

educed BA —
et Sensin Stem cell nxhausfmn a Epigenetic alteration : Loss of proteostasis
.‘ IGF — & m cell Methyl group  pNA : £
o Sxhausion : 4
g @ Qmmn?rlxlce

Stem cell expansion PO 1
NCRNA
R

o O P isr
By, A S et

Altered intercellular Comp J:
Contact dependent Soluble factors, A}hg . -
G0 (Tor@
Membrane bound signals ~ SASI Evs o Phagoplidie ! =
phagosome 15’2}5‘1 i ".'.'2?‘""“"'1 “‘Q“:H

@y . Declinein

Gap junciions ﬁs,wdm} ﬁ Ercessive RO3 \_.:m]r.:_,'&,)

: nctional

M H cell death) hondria

Yunneling nanoyubes 6 “é‘"‘"’i{h“" Reduogd lysosomal | e —

Xt=2: Signal Transduction and Targeted Therapy(2022), O[OS 2|MX|ME
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1) |4 2oHd: &48 |STXI7L HOopE
RUM 22 RUN 249 HOICL M= W 37t 2EM44AR0S)Z Qldh

DNA £40] 2&7|= oftH, Ol2{et DNA &2 MIZE U %%% S7HAA MIZ2S

I15S MalBICt. 3, Al LI0I7} 542 DNA 27 EH|91L|§ = Z8t0] M7IC,
T2 DISOIT DNAZ ZAI7Ks 7150] ZOIRIP QME £42| H|B0| FORICH
T3t atEl DJEAC2(0f DNAS] SCH0IE QA Y8 Quar 4+ L,

100A| Ol Yot 005 E48H Zat, R0 Hlo MAMZE
A SEHOPEH B2 A= LIEHD Ol gots AFFES0l ROA &8d

Aot7| 2ol O 25X2 DNA =+ HAHUES 7HX|L JASS UEU= 2000,

2) AZ0|0] ZO0| HA: MEZEH0| T0| LOjLL RZ0|0] ZO|7} BOFX| L 3} FIA
Lolo] ME 20|10 20| A4 B2 AFFS0| E11 A= SY0IH. 2=0|0= F
= il

MA TR B=EHOZ EXolks F7IME0|H MEZE0| Tt 2201019 Z0(7t

WOIK|H, iR &2 ZO0|o =ZotH DNAZH &4& 1 MELah7} ZIYEC,
20|z E20[0{9] IHHY =2 1w AE0|E H=ENES Bdots 24
= RNAS Eglot= HHAEOIL. =ofbZoA 22H0|Z2= &d0| ROtY USH,

A
UM = L2 0|X M0 =2 A2 YK QUCH SHXTH 20 0]=2 2ty
o2 Y9l of 90%UA =IE|0] H2HY0|= HH L3t Xz dA oL UL

3 13. MEZE0| o2 H20]0f 20| M}

nucleus

) ' } As the cell divides over time (healthy cell)..
/;’ ©) _|
®— S
cell ) —-[ E/
® _
- { ®—L§
- —
@I

X 7’ y -— chromosome s J J J
o i y
%\5 telomere—%_ P/

...telomeres shorten, eventually signaling
the cell to stop dividing (senescence).

AI2: theory.labster.com, OI2{0IAIS2 2| AX|MIE]
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3) S4(A)X H0J: DNA H7|ME WSt GI0| &l TF AAHDH w5}
S5 B0l= DNA B7INBS HSHA7IX| QORIN QU UHS TY 4 Yl
HAISOIC). UHHOR 7| CpG 7H2H ALOIEN 7|0 SO0|XOZ UojLts
DNA HZi219} GIAE CHIN B30 oo THE= 20K TE| Hab} QUCk. 4
AL EfOfLt 0150] O|ZIRI= THYOR QHO| T A& T X 942 & ULt

|AE HHE HOME2AZAO0ID}. O] HHMAER SIAE0] U= OfA

o A

g OES Mok= dEs ottt 0] 849 &y 37t FAFS=l HF3E BF
oM =3 AZDH A0 AT, HZUOREFIHM Sirtuin BHHE SR sir-2. 79
9512 ZJIAIZAGL] £30| |0 50% SONCH Z0AME Sirt 1(S|rtum CHE) Q| &
S0/ WUHHOZ AR 16%, A2 9% Ht £HO| S7tStAULE. Sirt1(Sirtuin ©f
WA AVIEAIZ ELIohkE AYE ohe A= LHRCE LIOJO M2t Sirtuing 7|
52 MOz UAackh= ACZ HQILUC 012 g2 F2 7F oF, AF, 1,
SHOM HEHEJUCH, Q7] SHUHME ZEEIACE

% 14. 285 HH0|: DNA HEs ZHS Sall 32 F=2 Flcst

Young Faithful DSB repair Old

Chromatin reorganization

Epigenetic landscape &' '1.‘ \} = m

Chromatin contacts : Chromatin contacts
‘qful epigenome A
ﬁ TAD @ Epigenetic eyD @ N TAD
ID regions : ID regions
" E m ' identity E = m

H E H 7
3K27ac Exditori ab 3K27ac

". M "TEE ¥

H3K27me3 Epctlonal tissue ) H3K27me3

l N Dysfunctional 1iss_@ | W

(-,xfb_‘;“a. 3 %, Reprogramming kg@":‘ =% 3
Redifferentiation

‘ O 8 o

Xtz Cell(2023), OIZHOAISH 2|AXIE
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13 15. Sirtuin THHE kS |RROMMZS| +F FI} 13 16. Sirtuin THHEI2 F|o| &0 FIt0] 7|0
—~ 100
0 S . s 1
S ! N — Wild type < —WT
S 0.8 — rol-6 £ 80, ==ilig
> — sir-2.1 OE (LG100) € 60 p<0.001
s 0.6 — sir-2.1 OE (out-cross) a |
& 40/
5 0.4 o
= _ 2 20.
S 0.24 _ &
=]
o A\ 7 wn 0 T T T T I |
o O 0 200 400 600 800 1000 1200
10 20 30 40 50 60 Age (days)
X sir-2. 12 GER0RME0| Sirtuin THIEIS 2eisks QAL I WTE HEWild Type), Tge FERFAS(Transgenic)2& Sirtuin THHE njsd 5|
Xt2: Nature(2011), DI2H0IAIS R 2IAX|IME Xt=Z: Cell Metabolism(2013), OIS 2|AMX|MIE
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RHIFE-T2EHOFE AJAH
(Ubiquitin—proteasome
system-; UPS)

1=
B0H0F 5k= HHES Zolfol=

[

YA L AL
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i E 2y ot cHelE 4
Leof0f| e TR eydo] 2oL Ol oot H2lE ME Ely Fael &
=ol0|HE L HHEHY 50| HHE STS Sticts As Sl 7=tz += UL o
HE2 HE A2t MU= O|RIMO0F X 7IsS O o~ AT SHXIRE o0 Mt
TR0l 01y HIk7t S7totdl, SHE= HMEE SOHM 22 UM 2x TS
N HHES glE o+ A= RUIFHE-Z2E0E AARO0] ZXopX|2t ot ot H
Aol M=t 71s0] 20T 22 200Me Lot Mot el2E HA0| LAl SA=
= 27t S7toks A= LIEKG. Of ot HHE ehyd XMool ®elo] Ett

J2 17, BT SN I HAHUS

uH
s
Paiy /7\
/7 /
| Genetic mutation
\

\ -—

L \
L ]
Viral and bacterial |
infections,allergies |

"“""-.‘ /
/!
. Environment and /
~ _lifestyle Other -’
s stresses.»
- -~ 5 2 -
oxidative stress -
}
Misfolded, unfolded, oxidized protein
and other damaged protein
~ )
| &5
chaperones s 2
Protein degradation
%) %
Protein refolded lysosomal Ubiql.litin-proleéome
prcteFIysis system
i -: C
Autophage Reticul. hage mitophage , Others
(unselective) kg (selective)
1 1 1
- )
Normal proteostasis Disrupted pfétreiostasis

I A
@ ﬁ & @ g e

Reserved tissue Protein  Mitochondrial Endoplasmic
reticulum stress oxygen species

and cell functions | aggregation damage

i~
./

Healthy aging
and longevity

" o~
Reactive :
- Inflammation

|

o)

Aging-related diseases:
AD, PD, HF, AS, T2DM, COPD et.al.

X1 Signal Transduction and Targeted Therapy(2022), DI2fHIMSH 2|MXHME
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b) XI712A 53 X5}k 2al=I0orshs ME 78 24 Eolj7t & TAEX| 42
Leofop HHEE EA Hat S0 AHEAS] Hel=s oo ZQo SY2= MY
UL AZHEAZ 2|AF0 20| Uz 27|80 2R Hof =29 7SS ofA| ot
= HHE STNE Zget ME +d 248 Fdlioks O[T, LO7F S5 A7t
T4 250] HAiT= S Hefet X0 Tfet SOM Bfofl AHOIT. AP7HRE
MOl 2 ZHUA| = 89 et TdEH, B2 woidE e ME d2/t AV
A HAZ 80T N AL

PI3K Il | (¥PSI5)
nucleation
complex | g
(D Autophagy | (2) Memb nucleation  (3) Phagophore
initiation and phagophore expansion

formation

Isolation
! membrane

Lo ——==t]
ULK1 initiation

complex Phagophore

Autoagoscme

(@) Fusion with  Autolysosome  (5) Degr-adation
the lysosome

]
¢
Membrane-bound
Delivery of lipids .
in ATG9-containing LI RAu "
i d tophagy
Mk ®i receptor
PI3P-binding @ATG1D | ﬂgigaﬁm > LC3
complex conjugation
system 5
& @ P ystem

@cd

@ &

A_L@

A2 Nature Review(2011), OJZHOIAMSH 2|MXIME

12 19. X7} A (Autophagy)t Xi=Qf0] ALZEEA|

/ Autophagy \

.’

L 4

Cellular level

Homeostasis during
nutrient fluctuation

Removal of dysfunctional/

harmful organelles

Disposal of aggregate-
prone proteins

Hormetic response

Organismal‘level
Reduced oncogenesis

Maintenance of
neuronal function

Reduced inflammation

Improved lipid
mobilization

Improved efferocytosis

 —m—

At&: JCI(2015), DI2HOINBH 2| MXIME]
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6) D|EZE2|0t 7|5 X5t

O|E2Ce(0f= M2 W OUX] e A7|2H0|L. 72fet ROSEt wafigh ROS AfO]2
Sk HAPE UCH, 1 O[ploM= thafetd AE AV Lottt O|EZ=2(0f7t Of
HXIE TEEL A8ot= Madt gUA(ROS)Z HiotH THHAEO| Me|d &4

=0l 0]0] L=319] HQRIOIL}. DIEEEE(0t9] 7|5 Hole 25 M=l 2, gd U
(o]

A(ROS) My 37t ATP =& U4, MZEME EI 3 G5 LU Cefet w3t
o 2YEs REE + UM J30E =70l DIEEEL0t /s /itdotE kats
KAAZ|LL ot 2HE ZES HYotAL K=Y -+ A=K HR= OFF s=idet o

0|

33 20. OEEE2I0L 55 Ma= £8 S71E QF

Reduced
mitochondrial respiration

Apoptotlc ROS
agnahng

UPR mito

------
- -

Longevity

Xt=: Springer Japan(2015), O[OS 2| MXMIE
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2-1. MESZ0N 2 3| EF
1) ME L3}
MIE b= MO F7|7¢ MA|=l AEHZ 1960ECH HayflickOll oI5 X2 oIt
C. =5 23 2H| B33 (Senescence-associated secretory phenotype; SASP)
I DNA £&40] 2210] =Tt atM|iE= ChFet AO|EFIRI, EE QIXt 3 FAF 01X}
£ =ZH[ol =&t SASPL| S Rt et HITH FH M0 M2 oA
O] 71 B71ettt. FUM =3HES KNHotH ot HHE HHO| 2otk d +~H
0] &&= B0t Lt
2) E7IMES| T HSH AA
Z/ME= et ME2 23HE = U= 538, MlsEHS 7HKA U= MZO0(Tt =
St0f| et E7|\MEQ Ms=0] BO{RICt Ol 2A 7|19 M s2{0] BojRICt
= 907t 2 & UCh
3) M 7t QAL SO 3}
MEZE ONASES YEHOZ 284 X HEE EFC= o 01 MES 7|5
of FekS OITIC}. =SHMZ0A 2HIE SASPR} Z2 QIXIS0| LG U= THE Al
o0l F= 01E = A
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Senescent
Cells

K=: AgeX, DIH0IASH 2|MRIHIE

T3 23. Cryeh st 3 ZMat #9E SASP

= =

SASP

Arrest [l /
Heart failure ° proliferation ¢
Atherosclerosis a0 =ice NAFLD )
o v L
0% P 4

Chemokines: \ i >

CCL2Z, CCL4, MCP1

& ' 3
P ’ Cytokines: api8 e 2 diabetes |
Chronic obstructive IL-18.IL-6, TNFa, IL-8 Ap53 :ny;mus
pulmonary disease Proteases: afgal

MMP3, MMP13

Growth factors:
TGFg, IGF1

Accumulation
Parkinson's disease

Osteoarthritis
Osteoporosis
Alzheimer's disease pol
v 6 y » y
G: 2 Age-related macular nign prostatic

lasi
degeneration hyperplasia

Presbycusis
L
e

XI&: Signal Transduction and Targeted Therapy(2022), OIZ{0AISH 2| MX|MIE
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Lifestyle by Pharmacelogical
intervention /W T interventions

-

m 7 g II‘"’"“""“,W m
J loss drugs
. * Resveratrol * Fisetin + Curcumin B vitamin
« Ketogenic diet = + BGinkgo biloba extract wwhmms
+ Antioxidant ¥ » Lutiki b . + Free radical gers + NAD*
nutritional formula . Q - P & g * Fli s * SGLT2 inhibitor
+ Vitamin C . uBXo0101 + Canakinumab « Serratifolium » Carotenoids « ER stress modulators
“A3 + Long-chain fatty + Fenofibrate * CL821989 - Ap v + Lirag
acids Sl - JAK . 8i i s B Tutld
* Olive ol i = mTOR LN + Erdosteine thiol « PPARs agonists
+ Nuts inhibitors compounds + A-T69662
v * e + Melatonin + Protectin DX
+ a-Lipoic acid * Rapamycin
+ Euk-207 * Apocynin
« Coenzyme Qi0and  + SRT3025
Q10-ter -

lating S Cell replacement
* Probiotics 2 Cell
+ Prebiotics transplantation

» Synbiotics

+ Fecal microbial transplantation

+ Yellow wine polyphenolic compound Aging and aging- P//—”‘

: Sginats, related diseases
mmunotherapy

i o

Intestinal microbial Health aging
metabolism and composition \ and h"m

Xt=2: Signal Transduction and Targeted Therapy(2022), O[OS 2|MX|ME

3 25. GLe3} QUXHOSKM)E Sall LStz 744

H3K9me3 H3K9me3
H4K20me3 H4K20me3
Epigenome Epigenome
DNA damage KIf4  c-Myc DNA damage
T
Cellular senescence Cellular senescence

A=: Cell(2016), DIZHOIMSH 2IMRAIE]

13 26. izt AIKKOSKM)S S013H FOIM 43 S0t 5] M B

KIf4 c-Myc :g

Lifespan

Progeria mouse

Pancreas

‘ Klf4 c-Myc
Muscle

Older WT mouse Improved regeneration

A=: Cell(2016), DIZHOIMSH 2IMRAIE]
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3%l 27. OSK AAVE Eadfl H2 32| 109% 7t

a Dox line
IR /”X:ﬂ”\ 1 100 -~ TRE-OSK; n=20
I_. r 0CT4-P2A-S0X2- - == Control-Dox; "=20—]_| *
hEF1a L[] TRE T2A-KLF4 a _g : —— Jax historical; n=33
j | £ o S TR
VEy ) & y n ]
2 Y 2T 2
AAVY y g AAVY h
Q'\- @ -\1; C : I I Ll I I I I I I L}
p 120 125 130 135 140 145 150 155 160 165 170
s Weeks

Z: Biorxivie T0{2|F7t EIX| &2 AE 2t
A= Biorxiv(2023), DIZHOIMISHE 2|MXIME

ajo

I8 28, SiEt2 S S5IM OSKMi SAH SIS 4 4 9

+ OSKM
- > (@
Fibroblast \ :
iPSC
Chemical induced partial reprogramming

T Tchemicals | Amslomionsi | Collar
' @ CHIR aging hallmarks : reprogramming
i @ DZNep - ;

: @ Forskolin =g o -

i @ TINPB — ;

' @ VPA Fibroblast ; o

1 @ Repsox :

. @ TCP '

Z! Bionive TO{2|R7t K| 2 Al 2t
XF2: BioRxiv(2022), O|2f0fAISH 2K IME
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MI=2|El(Senolytic)

Ml=2lE(Senolytic)2 =8KSenescence)2t Tha|(lytic)2| BHYOIC}. LStHE= A
7|7t ZXI=L, MEAFZEO| & YOLIX| 22OM, SASPE RH[BIh 19 £33
X|E 018510 Miz2le 2A=20] JHYS T QUCh L3MEE HAHE £+ s FHASE

2 MizselEA2t i,

| S7HELL M7 |7F RIED. e obMd|Z20f
elo= 0|2 4 UL

CIMEAHME p21, p16 STXIS| &40
M E0| ZolEE p21, p16 fNAE MEE
20163 Naturelf| HHE ==0X= P

O (LSS ME A X3H0| MZ)sH= INK-ATTACE =

0] 87rg= =felg & AU

E}2I5H= Hit
MEZ(=2HE)0A HZAIES

L. O] #= +38

62 =
EE°|_40

iy

o|iiE AL == AZME, TAES 0
UMERL ESME = MEAFEO| K= AT
0 YMEE MASkE 7I18S 7HKAL U= =

o

~/| HIgY BOIHA= MizelE <

-

Ql
=l
3]
]
¢

TIMEE FESRUCIK}, AN, HHE Foliga & CHst —EHIHW@% soff =
Mol MIZO| FEE . 0] 2HIES

associated secretory phenotype; SASP)2t1l It SASP= 1IE9| SAE A

HAIZ|D copME2 BHECH SIME HMAH/ HE0 SASPL| MO Eat AL
Ct. SASPE HM|0ot= 24=2 Senomorphicsetl HESISHTY,

Senescence initiation

Senescence-inducing signals,
e.qg., oncogene activation, DNA damage

|

psafp21

@™ | p16™“mb
activation J
\ :
\.\\H . r
~ e
—~ -
Cell cycle exit

Late senescence

Triggered by aging or long-term,
unscheduled damage

Early senescence

Progressive chromatin remodeling,
implementation of senescence program

Flat, enlarged i j
morphology Loss of Lamin B1
™~ -
GCFs
chromanrg
g remodellng
__SAp-gal (¥ (_ f ¢ e 3 * 4 |
Mitochondrial ,—\V”m__f?;:j' SASP | @ i
oxidative metabolism, ~——_""N' — 2L
apoptosis resistance -
Lysosomal activity, l
autophagy

Chronic inflammation (“inflammaging”),
diversification of senescent phenotype

Xt&: The Journal of Clinical Investigation(2018), DI2{0IAISH 2| MXIME
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a Cell cycle arrest

pindle D

c production

b Apoptosis resistance

[ﬂolcp signallin_g_']

—‘ Notch cl g
o
e, S

Late SASP
L

= .

Xt2: Nat Rev Drug Discov(2018), DI2HOAISH 2|AX|MIE

a8 31. M=E2lE X|=2#2 Moy et

o]
o o
o T
o
© o]
© SASP UBX0101 ABT737
O l & l UBX1967
: \
Diseases of aging First-generation
targeted
senolytics plus
local delivery

l

Local senolysis
Osteoarthritis
Eye diseases

First-generation senolytics

Drugs developed to target key
components of prosurvival pathways
eliminate SNCs and thereby

the SASP that drives diseases

of aging.

Proapoptotic signaling

Ongoing biological

and translational
research

Second-generation
targeted and
selective senolytics

;

Systemic senolysis
Neurodegeneration
IPF
COPD
Atherosclerosis

Second-generation senolytics
Development of selective senolytics
that safely and effectively eliminate
SNCs upon systemic administration
awaits further understanding

of SNCs.

Xf&: Science(2019), DIZHOIAIZS A 2|ARIMIE]
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T8l 32. Senolytics?t Senomorphics2| 22

+ Embryonic and placental development Tissue dysfunction

* Wound healing Chronic inflammation *Age-related

=0 {umor upp gene diseases
activation

= Ti shor gldy

+ DNA damage =

i Btress: Eiriath ER, Pi ic, etc = Immune-system mediated

5 i ionlir ging clearance of SCs

+* ROS Se! t \

* Chemotherapeutics e

« Irradiation, UV etc immune cells

J Senomorphics

Senomorphics (SASP Blockers)
Senomorphics &

Active immune cells -Wound and tissue repair
(NK cells, T cells ——3» - Tumor protection
Macrophages) « Embryonic development

@&  senotherapeutics
& Non-senescent cell nSenescem cell ﬁSASP & Active immune cell -‘Senescent immune cell
Xt=: BMB Reports(2019), D[2HOIAISH 2| MRIME

a8 33. 2pMIE HA Al Fe| +8 37t

b — ATTAC -AP (n = 57) — ATTAC AP (n = 31) — ATTAC -AP (n = 26)
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100
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o i
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0+ . : — 0+ : . . . 1 ; ' —
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i ToEeT t‘f_‘f (n = 26) so0i 057 fﬁ? (n=11) 4004 —C57 f.IAIP (n=15)
2P 75 75
§ 713 d i 5 713d -
g 50 iy - : 843 d -..8?.‘3 d
B 251 M 24% 251435% o0 a1 251 A 17% hh
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o+ . ———ee, 04 . ; . 1 . . .
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A= Nature(2016), OO H 2IMXIME
H 1. JIE %22 S8 Y 51 U4
AS= A3 D A4
sS4 feRes NCT28749819 CIAEIE+AZME
ZHDME OfA NCT02652052 CIAE|E+AHZ M E
U=510|H NCT0463124 CIAEIE+AZMIE
Yy Ny 2 NCT02848131 CAEIEHAIZAME
A0t NCT04733534 CIALEIE+AZME
Lol BOES NCT04313634 CIAFEI 2 MEL TIMEl
=oEY NCT04229225 TIMEl
L3} NCT04129944 TN
F2LH19 S NCT04210986 IiME

Xt2: Journal of Internal Medicine(2020), DIZHOAIS 2 2| MXIMIE
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Xt2: Springer Japan(2015), D|2H0IAISH 2| MXIME
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A= Nature(1993), DIZOIMSH 2IMRHIE

12! 38. GHRD: 2| Esikl:= IGF-1/II

At&: PLOS ONE(2011), O2H0IME3 2| MXIAIE
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At&: Sci Trans| Med.(2011), D205 2 2| AXIMIE
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Xt2: Sci Transl Med.(2011), O[2{0IIXISH 2| ARIMIE]
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NCT02432287 HEZ20 XA AMILES) L5} 28 9l Xk ZEO|MQ] U5 QFR} 40| ZTHRNA 7 (M
=)
S5 AL LA, QISR 0IZR 2 0l 2H| Ty}
LOI0] M2 TR BFS STIN SIS 5t ] H2% DMK THHMO| S BISHRASIEES SN0 Of5t
NCT02308228 | '” S J—l' (=) HE Tl _LLE_’_I' 1' oul |:|T; | = K 9—]’ oEooﬂ ——I
HEZZTI(MASTERS) Hae 22 37))
5} Ol DIZky Okl DIZtEO| T M5} EEH| | 202 EX5
NCT04264897 MBYROI CYAF 742t ITI0t IER 20! Lot ¢ ORYEISE D|ESCalof,  MAEZAQ DERE2(0t 7S
Okl KEHA UBF TeC EH o SX HI0|QO L5t £
QIEIRZI 6 (pg/mL), MIER7 & 248IQ HulEs{GA
NCT03451006 HEZ22(0| 1259 ASAte| Lajo) O|k|= I8t L3l US (ng/mL), SHAD|L SR ARIH|
MCP-1, AE[I, -3t S| 3t
NCT03713801 HEZZRI0| HAO O|X|= & L5, eiAl BES EOf PCV13 SAEtS Mt (HYHESH &)
FDA &9 ZA0IOFEO| 0| 715t IR0 o ]
NCT03072485 e oo L5 OFX} 7|2 HE} T2MQ; £2 B
2 Z20| 0xj= HS0) OfEt 14 i o I PESIE 5 8
_ B} 5} 3| R i) Hm M|ROIT) SZIA BES ISt OIZZ20NX} SHR| 9,
NCT03996538 LOjo] HEZ20IS 0|23 KNS 51} 2, =2t R SR Es STEAEA A
HiAl B2 EfOf THIZ CHAF BES, THIR Ath AR 5} BSE B3t
NCT02745886 ANt MBI QAF AEHE QESl= HER20 DS #X, st M 20 QEAL 2 D2IMQI 012 DIZkA0| b3}
AlQIOHH © I o 5t 25 A AT HEF 12 EM JAS MM 7S S
NCTO422175O —|O|J-‘-I:I,;T_£<_Dﬂl' |E ED|_|E |:|7}|| OloJ Hll:ll_f El:il’, E?:,F_/.:fgtlﬁ'_r rj']PPT |:|Al' EJ—l' |_9—|'y [ 1) _o—| ﬂ'o, o_—| Eo, EoﬂE_
=019 L5t |2 Z|T QMA 53, PA M7, S{HK| 28, S{HK| X Hat
NCT03107884 w0I0| A8 74240l DIX[= MER2DI0| o5t IYEZ QA2 K3ty 28 37|, Qladl Uy
_ Ol&TI M, Y .
NCT01765946 St M| BIKISO| HER201D} MAQMA} - Tt QXL IS, Ol DIZEA, THIT 24 Al
S HEt, st A= ’ ’ K
SHQMSA L3t
NCT04375657 SH Y, MY 3= 3 0T &Ast AR AF oyey iifﬁ ' SHFMSH L0, 84 R, ordd 3 LHekY, HYLst
[ B |

At2: Theranostics(2022), DI2HOAISH 2IMX|ME]
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J8 47. HERXEDIS H2 F{o| +=H0| 37.9% 37t 8 48. 2imojo|dE H2 Fo| =¥ 37t
100
100
a % == Vehicle
80 1 80 == s Every Other Day Rapamycin
o === Daily Rapamycin
o e 7
8 =
. ] 2 60
g % 2
£ (3 -
ks )
s 40 1 &
4 g 30
o 20
20 1 10
—o— control 0
- ¢-_metformin X 0 25 50 75 100 125 150 175 200 225 250 275
200 400 600 800 1000 Age (days)
Age, days

X=: Cell cycle(2008), OJZHOIMIS A 2| AMXMIE

a3 49. et R SS0IM HAHIZEES| +F 51}

Xt=: Science(2013), O[2H0IAISH 2IAMXIME

18 50. Ao[xets

St 50| 3t XA

Organism Species

Mean lifespan
extension

Maximum lifespan
extension

Saccharomyces
cerevisiae

70%

C. elegans 10-14%
=~ (. elegans 9-18%
D. melanogaster 29% 20-22%
D. melanogaster 10-17%
D. melanogaster 10-15%
(females only)
~; . Apis mellifera 33-38%
L N. fuzeri 33-56% (mEd.) 27-59%
~~ N. guentheri 19% 28%
X Mus musculus (SD)  N.O. N.O.
o SPLR M. musculus (HFD) 3%
A=: BBA2015), DI2H0IXIZH 2MIHIE] A BE HAZ #50|, C, D= M0lHts ot 350l
Xt=: Science(2010), O[OS A EIAMXIME
=l =k QA AL = =l Sk A =
a3 51. Aojxets o #s0l2 =8 37t % 52, AojHets o #s0[Q] LehaE Y A
100%- —
-
=]
o
=
= o
75% 2o 75,
w ®
-_ 0
—_— m o
© Ew
2 & s
: 50% -1 e "E 4
3 ° =
wn o 2
2o
Control £ 25
25% CR 8 Control
= CR
o
0% T T T T T |
5 10 15 2 2 30 35
0% ——T T T T T 1

10 15 20 25 30 35

Age (years)

Xt&: Science(2010), OIZHOIASH 2|IMX|ME

X2 Science(2010), OI2H0ASH 2|AX|ME]
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3) LI2HHI0|2A|A

20054 H0|N =20AM= 5 O] #Q L2tHI0|2A[A(parabiosis)?t L3HE! A|ELO|
0|X|l= g3 HIO|QA|AE & OF2|9] FE M=z It 55 Sdlf

O o

= Ite,
HAZGIH Y22 ZQots MEZE oSttt 0|3 20| QA|A(Heterochronic
pS| o (=]

mjo
for
ro
_O'E
8
_r;

parabiosis)= A2 F H2 7t AAE AS 20IStCE BIH, SAIN DR2fHI0| A
Aisochronic parabiosis)= S8t AHO| FE HZAIZI A0|Ct

Fot 52 FZ TRMI0|RAIAMHZE) B 2, 52 o LaE 289
M0| SAES U & UUCH FHS Fo| HHo| =EHE waMEI} EAstEoRM
2 SHMECH SHXITH Oj2fEt HAZE ARUH M8 Falt

= —
Of A LHOA =3 & QUK &

ol

= ZO2 OITE Faon UCh

=alE A0 BHH AT MY 5AS HS NRE 2 HE G200 L3t

S AZHIEY BASOA TIQISHCL 0= FH2 | BHOM UK OIXIE ST

SO 7 BHOK O OIKE ZANZORM AAE BHHS JHMGE 20| 3iH
o

NEO| HAS SIMAIZ 4 USS AIASICE

T8 53. TRHI|QAA: SUs 91 E= 52 Fot M2 o 3

Isochronic Heterochronic

F 2 F-E2 7 Ee 52 F-52 Y H&(sochronic), H2 F-F2 FQ HZ(Heterochtonic)
=
8

AI2: Front. Aging(2022), OI2HOAIS3 2IMX|IME]
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Young
old
ZSqeSEHSY =2 9A AZugzes  AXIIS Y MFFEHH
Old !
(old blood) e
Old T A
(young blood) )
S S
Conboy et al. Loffredo et al., Smith et al., Castellano JM. et al.
Nature. 2005 Cell 2013 Nat. Med. 2014 Nature, 2017
Rz SISl 5t WG(2022), Dj2i0NE 2 2l MXIME]
% 55, 0|5d OZHI0|AAE F2 Fo 25 Il 2] E7] MEE SSAIH
o Y Aged B
ook g Young Aged
Isochronic Heterochronic Isochwmc Heterochronic s 30
' i, oy . 3
£
g %
£ 810
o [
g g
: it
] Iso. Hetero. Iso. Hetero.
== c
Young Aged

Xf

eMHC/Hoechst

*
.

Delta* satellite cells (%6)

Iso. Hetero. Iso. Hetero.

%8 Flel H&(Isochronic), &2 F-H2 Flo| ®Z(Heterochtonic)
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QtE[0f|0]H
21 56, LI0|7} S42 22l 3HE A I8 57. Z4E 229 HAHUE
Young (18-29 years)
B Collagen synthetic activity Intact
- . Collagen ~ _ R
Loss due to senescent changes in fibroblasts } S
[] Loss due to reduced mechanical tension - HSetanial
imulation On Cells« _
. +
Collagen Synthesis (%) Procollgei
0 20 40 60 80 100 Synthesis 4
Young Disorganized
(18-29 years) CO"ige” """
Loss of Mechanical |
Old Stimulation -~~~
(80+ years) i
Procollagen
Synthesis ¥
Xt=: American Journal of Pathology(2006), O|2HMSH 2| AX|MIE Xt&: American Journal of Pathology(2006), DIZHO{AISH 2|MX|MIE
B 4. 1F10} x|z Al 21 37t
- ug Collagen/ mg of Skin Biopsy
= Mean * SD
Oz 1248 + 514
- 6.81 £ 55
NESIPI[==]
Sk *p=0.003
Xt=&: Journal of Cosmetic and Laser Therapy(2016), OI2{0fAISH 2IMXME
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FOiots LIO|thE YUY MICHHME 35M| BSHOL ZMUREE 23MSEEZ =
AMZ|RACE. O[O0 2t L=t0f CHet S8XQI QIAS siMotd MAMs| Ao &
Sr0|3tCt= 20|19l £220|0|E(slow-aging), Cl00|&(de~aging) EHE=T} HRZ
1 ACH, MEL 7Isk 7I1ES 8 MM, MA FzF S0M 2g, ALl xH, O

OR7FK| SRS T QICH



QLE|001E 2023.11.9

J3 58. 2= AE[00)Y SFYF AFTZet WY

(e «ZRYSHYE -« 22 AEOI0IY HAYE
6,000
5,000 |
4,000
3,000 +
2,000 +
1000 CAGR +5%
............................. -
0 1
2022 2027F
A2 92RE, Mokinsey&Company, DIHOISISH 2|/
& 59. 2022~2027F 7|sE Y&E MY 21 60, 2022~2027F K|l XIS Ty
wore (YoY %)
6 .
5 7 L
6 F
4 +
5 L
3+ .
2t 3|
2
1
1k
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e e = SH0| FHLtet =Y £
Xtz Research&Market, DI2{0ASH 2|AX|IME] Xt2: Research&Market, OIZ0IAISH 2IAXME
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80 +
70 t
60 +
50 |
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exxa
TruSkin.

Skin Renewing
Retinol
Serum

&HYALURONIC ACID
c com S

CeraVe Anti Aging Retinol Serum |
Cream Serum for Smoothing Fine
Lines and Skin Brightening | With...

SimplyVital Face Moisturizer Collagen
Cream - Anti Aging Neck and
Décolleté - Made in USA Day & Nigh...

TruSkin Vitamin C Face Serum — Anti
Aging Face & Eye Serum with Vitamin
C, Hyaluronic Acid, Vitamin E —...

1 FL Oz (Pack of 1)

i Arofr ~ 19,243
30K+ bought in past month

1.7 FLOz (Pack of 1)
*k KAy 6,751
50K+ bought in past month

$22% (s13.46/F1 02)

1FlOz
o Ae#eofy v 139,711
40K+ bought in past month

$271°7 (s21.97/F1 02) List: 52959 51475 (514.75/F1 02) List: 52499

Age-Detying Solution

el ig

2.5% Retinol Cream for Face - Anti
Wrinkle Cream for Face with
Hyaluronic Acid & Collagen- Anti...

L'Oreal Paris Revitalift Triple Power
Anti-Aging Eye Cream, Pro Retinol,
Hyaluronic Acid & Vitamin C, Reduc...

L'Oreal Paris Revitalift Triple Power
Anti-Aging Face Moisturizer, Pro
Retinol, Hyaluronic Acid & Vitamin ...
0.5 F1 Oz (Pack of 1)
Ao deofr v 10,215
6K+ bought in past month

1.7 Ounce (Pack of 1)
kA ofy ~ 39,257
7K+ bought in past month

1.7 Ounce (Pack of 1)

#ofr ~ 28,091
ght in past month

#2627 (s15.86/0unce) List: $3500 *7 8°° (s10.62/0unce) List: s27:59 *74°° (s29.98/F1 02) List: 2795

Olay Facial Moisturizing Lotion SPF

30 Total Effects for Dry Skin, 7

Benefits including Minimize Pores,...
1.7 FL Oz (Pack of 1)

A A A Aty - 8,468

5K+ bought in past month

$20°7 ($11.77/0unce) List: $2345

Neutrogena Rapid Wrinkle Repair

Retinol Eye Cream for Dark Circles,
Daily Anti-Aging Under Eye Cream...

0.5 FL Oz (Pack of 1)
i A Aoy v 21,186
10K+ bought in past month

*1 5% (53.20/F1 02) List: 52940

OLAY B>

TOTAL EFFECTS

sor
3Cl‘
=

oAt Aot

4K+ bought in past month

COSRX Retinol 0.1% Cream, 0.67 Fl
Oz, Anti-aging Eye & Neck Cream

with Retinoid Treatment to Firm Ski...

0.67 FL Oz (Pack of 1)
i A Aody v 731
10K+ bought in past month

#1335 (s13.35/0unce) List: 52700

Peter Thomas Roth | Anti-Aging

Cleansing Gel | Face Wash with Anti-

Wrinkle Technology, Exfoliates with...
8.45 FL Oz (Pack of 1)

2,969

$337% (s3.90/F1 02) List: $35:00

A= OHIRE, OINIMSH 2IMRRIE

3 68. MEzf Q[0 SHUE HAEME

a3 69. HE} QAE|0IO1Y SFIF HIAEMR]

a v

| - B
f =

T Cosmetics

€100 Louder

cosRx

Lancome

Moisturizer PN
$1600-$2600

arman o
$65.00-$128.00

Glow Recipe fresn The INKEY List o
Pomegranate Peptide Firming Lotus Anti-Aging Night Moisturizer Retinol Fine Lines and Wrinkles Confidence in a Cream Anti-Aging

Serum WRENE TR Hydrating Moisturizer e

Tk Ak 427 $22.00 - $56.00 Khk KT 14 Kok 38K s9200

$45.00 $12.99 $23.00 - $84.00

e ] V)

Sulwhasoo fresn Sunday Riley Kien's Since 1851

Anti-Aging First Care Activating Black Tea Anti-Aging Moisturizer with  Go To Bed With Me Anti-Aging Night  Micro-Dose Anti-Aging Retinol SUNDAY RILEY
Serum Retinol-Alterative BT Matrix Routine Serum with Ceramides and Peptide

kA 126 Kk kK 14K Kk 6 Kkk ko 719 e
$25.00 - $89.00 $95.00 $93.00 (195 00 valus) $48.75 - $69.00 $65-06~ el o

$448-00 (182,00 value)

P
$169.00

Dormaiogica
‘Supr Rich Ropoir Moisturizor
arman

9400

Sorum with Bifidus Probiotic
wrman
7500

i

Lancome
Toniquo Confort Hydrating Toner with
Hyaluronic Acid

s

s3900

A= MIEE}, OJZHAIS T 2IAXIME]
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A= Longevity, OI20AISH 2IMXIME

o

At&: Longevity, OIZiAISE 2IMXIME
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HE2L), 3%
Y= HAXA, 3%
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T4 Qs 4%
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'

HHOIE, 7%
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K& Longevity, DIZHOIKIBSH 2IMRIME
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RESET AND REPAIR

3\
DNA repair pathways Telomerase Unknown Protein quality Aggregates Upstream ATG
(upstream) i pnenieanon 2 BioViva approach control degradation regulators upregulation
see Deregulated Rejuveron Telomere Booster and removal @ samsara
nutrient sensing }E TELOCYTE 2"“”“'("“’ Therapeutics g eropeutics BALsRvBI0 :ﬁfrll_)eenr‘egulal_ed N
Sktuling)
— b i 3 | | cycles CYCLARITY Lf)t,;::s‘fomngl
DNA mutations Repair
r IntraClear @ samsara
synthesis @ LYSOCLEAR autophagy AIaNaY
) see —
Feidos Prociora 4 "
see Deregulated Mitochondrial Others
Retrotransposons Hlstone Non- codlng RNAs nutrient sensing nint dysfunctions R
“ HDAX Thmmu“ (mTOR) QDo (mitochondrial etro
vaodnity quality control) C Q‘.‘..SMA

~
Mitochondria and Mitochondrial

tabol Mitochondrial quality control Senolytics Senomorphics
metabolism DNA o

sﬂg";’""bﬂffd 53 PRETZEL VinceRe @MITOKININ CYTEGEN UNITY O|SIT\| <D0ORIAN

eregulate: I8 Tonariarics )
nutrient sensing i iS PRETZEL 712 NORTH wveron
(NAD* AMPK) Genlg 3 (BCLEARA  Foluvoron Senosconce SENISCA
NUMERIC ®

Mitochondrial Mitochondrial mtROS and peroxidation BIOTECH (PPoEcIobous | -

Other pathological cells
biogenesis transfer — <N £ STARKAGE removal
TRANQUIS Phamaceuticals [ KHOND=ION ternans THuRAPEUTICS

= el MITOTECH iy Sreaith NRTK OsIwA
Mitohormesis ** Mitrh fam Q3tea Biosciences 2 A[g‘a Osiwa
9 RETROTOPE
VN opeutcs PANQ minovia " @ S Oncosenx’

Crosslinks ECM RAGE HSC Thymus Microenvironment Adding microbes
breakdown or components (4) Intervene Inflammaging \fpm,,
inhibition @ Hosiing s ] Altered cellular comm L
3 RAGE logling Bio

@ 1sterian || JEUNE Elastrin Diotech ) Q/DT&YN!’HNE- —_——
LENTOBIO —— ‘e () immunerce Q@g\_oenesis Amlbodles Modulating microbes
fBeva_l P Praetego Animagiotecn Jf MatrixBio ALCHEMAB &
'idougon ZEHNA™

Upstream causes Inflammatory cytokines and Adding good factors Suppressing bad factors
receptors ()
Cell aggreg U Novartis  ©MyMD' OALKAHEST" {7 LYFSPN IMYu Retro
Pathological cells Dysbiosis Aarls Come™  yuavan Research
ECM stiffness Altered cell comm ® 204 OALKAHEST (HC‘M
INmynsRie Elévian ﬁojumon Vascular A Grola Company
L Therapeutics
’Xil' UNITY (o) BYOMASS 3N scholarRock
Cell therapy and exosomes Inflammatory pathways (" REANDETE @0 Z6E
@ azrweraries SHew COYA Blonce @RHalia Y nocthers slonce ZO= REANENATE B0 foscnners
#SONOMA  VIgi0 ) NOVARTIS Ve.n.tus @Cothr MDI Therapeutics*
X iventyx |1 en Taivanj
C&nnmn JenALl ¥ Reproductive aging
g gameto “,’OY_I!_@
(*) not including approved drugs and targeting ging-related y
Sirtuins NAD+ mTOR AMPK s
""g“‘:i‘:;"‘m METROBIOTECH cc Aeovian R aiiiirien 'loyol‘
tornado ol
jenflov NAPA ? therapeutics
' nimbus FOXO
Sirt g TRIVIUM
-------- ! —— VET fwia BERRX

A& adanguyenx, DI2i0IASH 2IMXIME
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REPLACE

Cell regeneration
Replacing specific cell types Adding stem cells and their secretome
{(BueRock  OHeartseed AGEX  vascugen[e PN corestordive brainstorm - CYnata i+
Moy
G 25920 (¢ Bluckock  Treefreg £ 1eurona ¢
L e LONGEVERON  ymesoblast ~ *regeneus
INEAGE TA ) ]
a4 YIIA * QVitro JUYg”Ga V%Immunis co celularity

Targeting regeneration pathways

NG c
i i \ i FREQUENCY = endogena
biosplice b|0p|1yt|§ Epirium Bio B ey == ‘

.t e &
= YAP ;.l Morphoceuticals N scholarRock MINI5CIRCLE

(*) non-comprehensive list with a focus on cell therapy companies that treat aging-related diseases, not including immuno-oncology

Tissue and organ transplant Integrated models
e N N N
Lab-grown non-solid Lab-grown solid organs Xenotransplantation )
organs and tissues ()¢*" and tissues ) RenewalBio
CHUMACYTE  TISSIUM @ vvaveoica $FLUNG egenesis  ;Revivicor
P o s Generations
@venicrarT  BI€Change organOvo  Satellite I MAKANA (BT 38t
Sgmiromatrix ,Q_E

J RN

(*) including companies working on therapeutics only (no organoid or tool companies)
(**) not comprehensive

REPROGRAM DISCOVER
Partia eprogramming | mememondiscovery  Targetdiscovery
s - N

BIOAGE
Alternative i
0SK(M) footore Lifespan bioaher In silico =1
% CRE ALTOS - assay loassays FAUNABIO
) EVERSE “ ’
POUNTAIN o ®smica
_00. Bum Gerostate Aloha THERAPEUTICS fReiuvenoTe“wm e -
NewLimit o i 9
iduna ; dra Gerdian I
Shift-bioscience Biomedical GEZRO
88 turn.bio ZYouth3 A Insilico
. ) Arrive @ Medicine
ZYouthBio MARBLE
J . J U J L W, &) Newroage

K= adanguyenx, O[2i0IASH 2lAXIME]

Mirae Asset Securities Research  ©b



OLE|0f| 0] &S 2023.11.9
I 9. L] QtEjoflo)Y 2 7| CHEE)
IS =
71y HEY AKX A= HICHH| FQ Mgl
Altos Labs 2022 gz 3,000 A= A NZ 717 & 3152 ot M2 Tl 2724
Calico Life Sciences 2013 0= 2,500 7 |HEX UAE MEZTHYO| AFES Zefdt IS QHE|001Y ¢
. - L3fE S2tR0F D28 S HEOR of= Y QBOZ MAERYN 2l L5}
u} SHH
Alkahest 2014 = 4 Grifols0f| & T Ry x|2, A EiE o) QXIS K3l 2Esi0|0] ) o
s 71812 71& 718 3|AL RTAI HEo| BAE H|7| U5t HA| Als,
Human Longevity 2013 o= 337 - HHY 3 QUat CIO[E{0f CHSE MA| ZICH 29| 748 QI HO|EH|0|A
=535
BIueRoc.k. 2016 T CEY %%‘_%%7 [MIZ (PSC, induced pluripotent stem cel)Z 0|25t X{Ao|st
Therapeitics MIZLX|SH| 71
o SYRMKE FHES HE= CHA| Z2T12iYs}| fsh OSKE Loldle =8
D X OTT’ 20 o o
Life Biosciences 2016 [= 207 HEZ Xt R|2Y
, pathway-driven LEZ2|Q MOz HRAIH, AES F2, NHHSS
= 21X
Sironax o s A0 HEEE Hast el 5t Pl St MpK|Rer 2R NS o
) HED ME=T2HY WA LEIeH 02| QE[001E HAIC=Z L5i0f ME
u] NS
Retro Bio 2020 [= 180 [Z1= A PP
Stealth DIEZE2(0t 7|5 Fof X=H 7ol ==, M3 =gy 2ot oaitd Het,
2007 0 125 HExZ
BioTherapeutics 00 = OfupRIStH
Satellite Bio 2019 Oj= 101 PNEIENYN ST AHS QI8 MIE XIEH|, 014 7Ks58 9 719 7t 73
1 S k24 RHOHo| AEX 2J0 Jle = =\o 7517|295 OF= JlHF
C?mbnan 2019 e 100 ARIE C LSl oOH;—J EA I |—H; |ooo:.iH S8 °_HE°|'7|T||_|' A= i
Biopharma, Inc 20t 20| FLF 5l LHEO| Uiet 2= &7 ME X=H
Navitor ' 2009 0= % ARIE D ml’ORC1 SHE N MF 7|, RE3, AEM, DY MRS TN AE
Pharmaceuticals et 59 BN X|=H|
. . ot A0 UfeHd HWAS HUME & VIeE TE, R4 qISiAt, UMYt
o [TES
Elysium Health 2000 = 71 = 52 T b Sk Lot CiALLS} 2R A
Osiris Terapeutics 1993 0f= 65 - EMEE 0|88 HMX|E, MW F ARX 9Jorg XIE i
. ' B L HH Ay X2E st MER X|ZA| 7Y, TOR HE 2y AX|SH=
o SHH
resTORbio 2016 |= 65 Adicet Bio0i| &Y SOOI 7|5t Of2S Jpet
Unity L3I QIS MH(IEY, fufEE HEEh| st 24 XSUHS i,
2 0 2 NASDA . _
Biotechnology 009 = 8 SDAQ MEEQI SN HIAE 215 Mis2IEiA i
AgeX 2017 02 23 NYSEfSerina i mopmet w2 Hmeeine ASSI0l 5 A B
Therapeutics TherapeuticsOfl &
HE 2 Aol £Q5 Agkg oh= 2E|00Y ._“j E HAPLN1S 8XZE
SIEA0[2IA 2018 st= 4 NEES:] 2 QUEHH 7|8 Z2HIZ 2A2 Sof 9, 0|1 78Rz I, &, Qo+, I|T,
22 Moo=l 15
WY 2gst S201 TLRS 8/ &=, 0|18 7|Eies SU3E, 2dAE,
O CIAH 2020 ok= 1 NEIESY B SR S FQUAE0|H TLRS BA m0|Z2fRI91 ‘MSP-306'S
HIU T2 X|LUZIH(NASH) XI28 FAN| IHLS
N Sl miRNAS| S Salf QIR L TR HHS X E= FTI6h=
H s EES
ANL 80| 2019 =10 AlRIE A AD129| SRR Mot e ot
OlM OZAZ 9l OloHE| X2 2|TX|IMY SHoK= Jhgt 70|9)
O] 2020 sz 3 A2IE A i._i e Al XEE 2| EANY FEHAF I, 10(0=

TUABS I3t ARG BHSHES, microRNA, EHTIIOIE S

T AU FR AVIEU2Z TIXH(2023. 11. 8 7IF)
A= YARIZ, DIZHOINSH 2| AXIHIE
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2 34 MzE2E JEn A 22
o|f PE2 MEE ZEHCE MAok= A0|H, ME 2E=
= =2l YOIt = L8 O MZS Y2

Mz 2lZ2 3202 OSKM(Octd, Sox2, Kif4, c-Myc) RTIAE 0183t= 7|¥ X
A elgtes Al8ots 7|1ZLE I/ Lk MZE e|Z2:4dS 0|8dck= 7|g2
HEXHA, YEZ HI0|R, AgeX S0| QU= A2z WYEM. M=c gz 018
ol= tHEXQ! 7|¥2 RUE| HI0|2H =2 X|(Unity Biotechnology: UBX)7H ULt

1. QLIE| HIO|QE|Z=EX|(UBX): L3tMIE H|A
QLIE| HO|RHI=ZX|(Unity Biotechnology, 0lst SUE)= 2009 AE=ALCH.
20184 5% LA *Wor04 HNg AZEY 79 gel2 GIOLEUCH OfnfES
CEO MIL H]|O|RALL AHOPHXL EX(AL OIHES EXE #=Ctd AEsHH 2018
I AZEEY 9.7 %31% SHSIACE ofX|Z Y BO0|H 28 =&
UBX01017t Y&t 248 AIROIM 1XEXIEE SZF0HK| ZotH 66.6%(2020. 08. 1
ZHEICH 219 X XZUA 216.1%77HK| Sl=EotACLE FA| HIO|QE! K| Sr% o C

0f 20| of=t A0 QUCt 2023 3= UBX13257} 240 HIESHS §_,F0,_I8}X|
5 |

of &8 2iE YHOIW ¥ 717t 53% oot

Mirae Asset Securities Research 57



QFE| 00|

1% 96. {LIE| HIO|QHI=Z2X| A|7t5% 30|

2023.11.9

SEEC) ——UBX AI7HE% £0I()  ——XBI AI7E5% £O|(R) (==
2018.09.13
1,200  UBXO101 4 14 1,000
25 55 01 ZUA H UK AE ¥
. 900
1,000 800
800 700
“‘ 600
600 f ‘ 72020.08.09 500
\l’ UBX13259] Q4 24 17 125, 185 H0|E{Z QI3 7|ch2t
v 18350 gl 2712 o, Ui §F 400
400 2022.08.12 300
UBX1325 24 BEHOLD &7 6%2%[3)252;4" 200
200 2020.08.16 127 LIS OE ZUIHN o e
2 9oFE $H2T UBX0101 U4 24 — | T° == 100
13 AR 055
0 : : : : : 0
2018-05-03 2019-05-03 2020-05-03 2021-05-03 2022-05-03 2023-05-03
Nz SEHI, DIf0IASH 2IMRHIE
a8 97. RLIE| HIO|QEIZ2X|Q| MZ=EA Y
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A= FLE| BOIQEZ=2A], DI2ASH 2RI

E 10. RUE| HIO|REITS2X[9| &Y THO|ZatQl

mo|zafQl X3S 71™ ASEA
UBX 1325 Sudd %LE%(BEHOLD) S-MZALE T 24 B2
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UBB2048 Yo At Tie2/aVEGF O|Z&A| SHER Y=
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Z|CHu "A|12 ZAL

(Best Corrected Visual Acuity;
BCVA)

ETDRS(Early Treatment of
Diabetics Retiopathy Study)
AEE 0|88 A2

Sk

HE 27| RS U
BESE WA A2 5 %A
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M=2EARMe| UBX1325

N=2|EHAE 0|Za tMEE GOTH ZRAS 35AIZ 4 ATt L4M AL FL
El= HEXOl 22801 HOI0| K= L3MEE EHICE ol UZS Sofl 3|
oE Qo= A0 SHO|T.

QUOIAIS0| LIEHH Pl E30l= SASP(Senescence-associated secretory
phenotype)2 £H|5l= =38} WWI|MZ(Endothelial Cell; EC)7} 20| X0 QICt.
UBX1325& L3tMEE MEiXMO= AMHA|IZ|12, 0| M2t Y9t HE 2 +=0[ =0

=

S 2. 2BHLRE s ==AITL.

UBX1325& MIZAtE =F CHUIEQl Bel-2 AZQ FA4&QI Bel-xLe| AX|K|O[Ct.
Lot e HEH M= Bel-xL HHEO| B0 LM A= AS 2ARISIAL. O
= oM EY(E Atm 22H0|X|, 17 30 #11) & otz Bel-xLe| Eie=2
MZ AR Metds 7HA EH G FHOIM Bel-xL AMafl= Bel-x0 0| Eoi=
MIZZF MBS o AES s=0. JYUM 0|2(3 otMIZ7F GOAIHE, 9 S

3L F7t E0FS oI

=

Ol

Yo SEZE F2, A ofY2|opt BEXIEHOE AFEE1 ULt 0fe|0k=
SHSIRCL &850 IA EAl Re HES JHKL UCh
UBX1325 4 24 BEHOLD AHC= 20234 Att7| 2= E[QUCH,
Sy YHREZE A Y Y 24C=2 F 65H0| ZREEUCL 48 HER
(23.4.24 48) z|HA|ZZHAKBest Corrected Visual Acuity; BCVA) Z1t, 6.2
letters(CiA=: +5.6 letters) JHMEQACE ESH UBX13255 FEO0SH St 50%=
18~48% S0t F7IAHQl 20| TRSHK| AUt AVEGF X=H= 3~b/WE7H Rt
8(Loading dose)S F0st | 85 7HH2=E FO{H0f 51| MZO SEXt0H MY
PRE 2EES QRZICH M2t F7HMQ1 ofF F07F Hegife A2 QD= XE

P2 4 QIrh MHMOR OFAID LHOPSE SR SIS
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d

ASPIRE AHCIE 7|& BEZEXZHOZ M0|1 Y= 0rd2|orete] 21 H|uw(head-
to—head) QAO|Ct UBX13252 C = M oML Reds F7te
N SEEE0| TS A 2bA2 234 SHEH7| JHAIZIO] 163 OJ0|H= 244 of
Ht7|, 24201 st CIO|B=
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m
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£ N, £ Y,
Cellular Stress. Qﬁ) @ A D | -
\ o s
- N, S {0)

Aging - by
> b D
Diabetes e
Inflammation
Unchecked o 7
Cellular Stress Eroliiaation Accumulation of SnCs, Deficient Clearance of SnCs Regeneration and
SnCs Transcellular Junctions, with Senolytic Tx Restoration of Function

Inflammation, Tissue
DISEASED TISSUE FUNCTIONAL TISSUE

v

g o KP4

Functional Cell { ¥ 7 Senescent Cell (SnC). ‘ Cytokines, cge;'nokrfnes& O Macrophage .} Q% cDa+ T O e Fibroblast
matrix remodeling factors . ®  lymphocyte

L (SASP)

Atz: FUE| HIO|QE|Z=Z2X|, D[2ioMSH 2IMXIME

J& 99. UBX13259| =& HIFLIE

Diabetic blood vessel Vessel remodeling Repaired blood vessel

EC regeneration

EC apoptosis
Resolution of
P inflammation

Preclinical data predicts progressive

UBX1325 selectively triggers cell death of Sn ECs
disease modification through vascular

UBX1325 reduces retinal inflammation and

Senescent (Sn) ECs accumulate in
diabetic retinas in areas of disease

remodeling

activity leakage
X=2: QLIE| HIO|QH I =2X|, O|2H0MISH 2| AMX|HE
31 100. Ms2EIA ENZ SASIHM J3 101. Mis2EA Fo= 2t Fabd 7iM
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A= RUE| HIO|QHT=2 K|, DI2HOMSH 2IAXIHIE

60 Mirae Asset Securities Research



QtE|0jl0H

12 102. BEHOLD:

2VEGF XI&H| 7} £¢ 2EQ

2023.11.9

13 103. BEHOLD: UBX1325 X|2 Al 714

JUGE
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Part A Part B
24 wk. Safety &
Efficacy Data

Repeat UBX1325 Cycle - B1

Screening

UBX1325 10 g IVT - A1

\;\g Vo

/

| Aflibercept 2mg IVT every 8 weeks — A2

Y N Y R |

— -
&

VeitWook  -Bio-4 o 2z 4 8 12 16 20 24 28

Aflibercept Run-in Active Control Visits

/

Extension Visits

48 wk. Safety &
Efficacy Data

Aflibercept + UBX1325 Combination — B2

\ = UBX1325 injection
! = Aflibercept injection

Sham injections of
UBX1325 and aflibercept
(not shown) are used
across arms to ensure
masking

Part A: Non-inferiority to Affibercept as

Part B: Benefit of combination with anti—

monotherapy VEGF compared to Aflibercept alone

.

A= FUE BIOIRE|Z=2A|, DIfASH 2IMRHIE

UNITY

MZEHY et x2S flst M= oUF iy
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2. AgeX Therapeutics(AGE): M| X{Z2 7249

rOII

Michael D. West 2IAZF 20170 AEet MEHISH 7|0[Ct 2018 118 72 &
H HA0| MESIACE Michael D. West EfAt= NI 3} &7| ME S, HZ2H
dolx2 ¥ =H 20N =2 FIE e MRALL = OlFM Geron
Corporation2 Aglot] HZM0|2ef YT RAUXR sy =7| MEE 2
OfRACH &, o= QI7F MO L3tE AMA7|= AFE FEIUCE AgeXe 23H 8
o= oley 2 Ve M et x2S fIe XgY DO0|E2RIS JiLots HIA

At 7|91 Serina Therapeutics®t S sILt.

=

I

QN

AgeXz PureStem® % R ZZ| MM(GTR™)2 22

Induced Tissue Regeneration (iTR™) 7|&2 MEE L3t A|7|10 RS THMA|F|
£ 7|&0]C}. iPSC(induced Pluripontent Stem Cells; iPSCs)E 2HSX| ¢11 iPSCet

2 $1Z48 OtE= ZI0ICt 0] 7|& "¢ XH QL XX MM"(DR-TR)CZ XX
Z|UCt DR-ITR2 TEotlAt otz =8 YUY AZ0| S HAAL AKXz XS

d I22H DNAE Argolo Mt AZ[0 =3t I8 RTAQ eig AL I
ICt

Fl'F

I-H—] ﬂJH ;9 rl

A

AgeXe} Lineage Cell Therapeutics(LCTX)=
ots E7((iPS) MZ'Z2 Xd=e= A2 OF
:|

= 2010 Dj= E5{H0 YHHOR 9
=SS HME HZZ 7Y U ojzHs
i“é M|0|SIAIS 4AKSH O} AI0FQ)
I_.
E

WE 7HR|AL RACE. SRA|ZH Rll= A1

r

S= MME HEZ2HY 8 0)2t= H=2Q| £6{= Advanced Cell TechnologyOd|
YEDUCH XHE AE Z0f0| ol Lineaged| 2f0|MAIE ROELT AgeX
Therapeutics0il XH2t0[MATH LUt

Mirae Asset Securities Research 63



QtE[0|OIE 2023.11.9

T3 106. AIZI0| M2 2 QXIS YHg
[
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1 comT T J s
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50 | — 1 J =
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= . 6 @
o 30 o
2 «~TERT " Gene expression: o4 &
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