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Why Brain?

I THE MYSTERY OF CONSTIOUSNESS By Steven Pinker IMI‘EM“M” u:ﬂ ‘
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Why Brain?

healthy = advanced

brain /4’ - alzheimer's
) ,

AUTISM

Cause Sometimes Being An Asshole Is A Disease!



Why Brain?
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As humans, we can

identify galaxies light
‘years away and we can
study particles smaller
than an atom, but we still
‘haven't unlocked the
‘mystery of the 3 Ibs of
‘matter that sits between

r ears.

U.S. Neurological Biomarkers Market BEvVeEe

size, by application, 2018 - 2028 (USD Billion) GRAND VIEW RESEARCH

13.0%

$2.3M —_—
LS. Market CAGR,
del‘lt Barack Obama $2M .- B . 2020 - 2028
e BRAIN Initiative 1B I I I I

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

@ Alzheimer's Disease Parkinson's Disease Multiple Sclerosis
@ Autism Spectrum Disorder @ Others




How to study Brain?

[ Behavioral Electrophysiology] [ Behavioral Test ]

[ Neurolmaging]

[ MRI - Anatomy]

EEG / MEG
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Brain Disorders

Parkinson’s
Disease

Anxiety
Huntington’s

Disease
Neurocognitive

Impairment

Alzheimer’s/ Substantia
Disease nigra  f
Neuropathic Pain
Migrane pain
Muiltiple | ¢y (Migrane pain)
Sclerosis |callosu
" Mania

Prion

Disease Physical Disability

Spinal Muscular Addiction
Atrophy (SMA) Hippocampus

Epilepsy

-
-

Cercbellum

Spino-Cerebellar
Ataxia (SCA)

Brain Stem

Mood Disorder
(Aggression and Violence)



Ccd |

dmsh 9 @kygdhl dgsr

ALZHEIMER'S

is a specific disease
that affects the
brain

DEMENTIA

is a general term for a
decline in ‘cognitive
ability’ that includes

memory loss and
thinking difficulties
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Amyloid d n W+ ¢ w(AUC)
QN =|=H 10D Center _E/LE
3 "EWnd& O
L 0.904 = 0.0046
Tau (N =142 2 A0 TL AO
UE Ad OL (N=207) (N=686)
(N = 279) 0.943 = 0.0225

d N W ¢ (AUC)

Center Rs fd ERs fd ORs fdd O

"3 "EWnd& O
B 0.99 0.95 0.85

(N = 187)
ADNI-d 1 0.98 0.84 0.80

(N = 112)
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Traditional (approx. 10h)
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Volumetric
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Prediction of PET Biomarkers from MRI

Ogdbhrhnm Ch f mnr hr

Ahnl

ne @kygdhl dqgsr

q dg *

Global MRI -PET Dataset

Age, Edu Years, MRI APOE
Sex MMSE (T2, DWI) Gene Info
»
US and Global Dataset ' L QH M< 2 + 1PEB N=2,06@'Tau -PET N=1,609)
"0( @CMH' @kygdhl dg8§r Chrd rd Mdtgnhl fhmf |[Hmhsh’ s
Global Global Regional (2) HABS(Harvard Aging Brain Study)
Amyloid Tau Tau (3) OASIS(Open Access Series of Imaging Studies)
Prediction Prediction Prediction
Bestin-class Prediction Accuracy Korean Dataset (MRl N=2,257 g, @!-PET N=2,0509,, Tau-PET N=200g,)
. . 1) Dementia Platform Korea
Amyloid -beta Prediction Acc: 91.4%, ( :
( yTau Prediction Acc: 93.7%) 0 (2) Gangnam Severance Hospital )
- 99.070 3 The Catholic Univ. of Korea Yeouido St. MarysSs
(4) Seoul National University

Mn u d k ne @kygdhl dgs8r ahn

ogdbhr hnm ch fmnr hr
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MRI-based prediction of global amyloid  -!

True Positive Rate

AUROC%

onr hshuhsxXx

27

ADNI 93.11 + 2.94 89.41 + 3.48 81.40 + 7.90
DPK 91.69 + 6.00 86.94 + 557 85.60 + 5.74
GS2 90.46 + 6.64 86.79 + 5.91 78.98 + 13.46
All 91.66 + 4.45 87.66 + 3.93 82.18 + 6.35
ADNI DPK GS2 All
[ | | I | | [ | | | |
— ilJ [ |

— foldl
— fold2
— fold3
— fold4
— fold5

=k

— foldl
— fold2
— fold3
— fold4
— folds

I

— foldl
— fold2
— fold3
— fold4
— fold5

— foldl
— fold2
— fold3
— fold4
— fold5

False Positive Rate

Best-in-class MRI-based global amyloid -!

False Positive Rate

False Positive Rate

False Positive Rate

onr hshuhsacuaaydc hbs hnm



MRI-based prediction of globalamyloid -! onr hs huhsx 28
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Global Ab Positivity based on PET

Clinical application scenario : Partially replacing PET scans through precise prediction.
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MRI-based prediction of regional tau accumulation

Subject stratification
using the methods in the TRAILBLAZER_ALZ study (Eli Lilly Kisunla)

Low tau Intermediate tau High tau

elsclscisedeede
Sfcale sic one 20

elecisciseloele
200 20 240 006 B0e

Original tau burden

Predicted tau burden

Best-in-class MRI-based regional tau accumulation prediction accuracy.
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(i Aduhelm

Rxony 4
[T J,

XLEQEMBI

(lecanemab-irmb)

- o
Ckisunla™ /4

(donang

e ﬁ injectiemab-azbt)
' += 1 350 mg/20 .
17.5 mg/m

Aduhelm: Aducanumab (Biogen, 2021, US FDA Accelerated Approval)
Legembi: Lecanemab (Eisai, 2023, US FDA Traditional Approval)
Kisunla: Donanemab (Eli Lilly, 2024, US FDA Traditional Approval)

Aduhelm Legembi Kisunla
b. bih Z N AL bih 2 @A bl h BAAE
+0 - bl h 2 AL -
v - bl h @A ]
- - bl h BAAE -

QA" > bly Ana{ “dsoOr{ N w?

l'Xq - Prospective Comparative Study
(CMS* CED* Registry HL 6 a "Y)

*US CMS(Centers for Medicare and Medicaid Services)
**CED(Coverage with Evidence Development) Coverage
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THE RESULTS sl T
(Danger protein is shown in red) c 941 sl
. > { .
Initialscan | Oneyear later 2 o0 - T
- e T 013 jae"" |
. F13 o el
i g8lE 0 0.01
High dose 2|3 01 &
treatment : a 92 i
: E -0.3 4 -
: -0.4 -
i -0.5 -
' 0 1 2 4

Time since baseline (years)

JL A = y
rh. &t e 0N
0
ENGAGE: Longitudinal change from baseline in CDR-SB
2.00
; 7
& 150 2 E w
&9 RN
R 0 —4
58 g 2
£% =
38
] 050 -1
E L4
000 & Analysis visit (weeks)
0 26 50 78 -8 -
ne545 522 455 333
High dose aducanumab nes54 S22 P b4 a 1 2 3 4

Time since baseline (years)

*Aducanumab (Biogen, 2021) / Gantenerumab (Roche, 2022)

**Aducanumab: FDA wy S Adt U4 Ad @DT Fih & —v )

Removes those hypothesized as
unlikely to have significant decline
in 18 months

No/very low tau

\ EXCLUDED

Whole brain Tau SUVr < 1.10*

Intermediate tau

k TAU PET INCLUSION WINDOW /

9, Weeks
12 4 3 52 B4 76
Y R SR
e 0 T
2
52
m.g
£E
g&
# o
g2 6 *pe0.04
: £ -6.86 (€ 1.14)
c g SRR L 32% slowing
i by donanemab
E
4 -10 +10.06 (5 1.14) at 76 weeks
T
- Placebo 1
-12¢ + Donanemab
 Pmebon=t20 113 w0 w T ; o
Deranemab =125 o m w8 8 F]

*Donanemab (Lilly, 2021)

Removes those hypothesized as
too advanced to be slowed by
anti-amyloid therapy

EXCLUDED

Whole brain Tau SUVr > 1.46
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Baseline
amyloid PET tau PET

Baseline Brain atrophy
over time

ALZFORUM,2020.01.10

Primary age-related Alzheimer’s disease
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Marc Aurel Busche & Bradley T. Hyman,
2020, Nature Neuroscience LS Y_| < Jor_ ‘
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Normal neuronal activity Neuronal hyperactivity Neuronal hypoactivity

Neuron 34—  Microglia Ap suppression A suppression
Normal ¥ Resting or suppression of or tau pathology
@ Hyperactive ¢ Activated endogenous tau reduction
© Hypoactive
No rescue

@ Ap plague  § Tau tangle Rescue

Marc Aurel Busche & Bradley T. Hyman,
2020, Nature Neuroscience
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Epicenter

: A brain region where
tau initially emerges

Propagation hub

: A brain region where
network flow -based
spreading most resembles
tau deposition
topography during the
acceleration phase

The first region in the remote Ab-tau
interaction pseudo -order

The first region in the local AS-tau
interaction pseudo -order

Ab triggers a long-range
interaction with the tau -positive

N\ | | Reﬁ?&@!?\ﬁ-tau

interaction

\
Region j \/

Direct co-mingling within a
given brain region

Local P\B-tau
interaction

Region i

Remote interaction, = (2;6;;AB;) X Tau;
Local interaction, = AB; X Tau;

(8;; : Connectivity between node i and j)
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oo s wnesson e ez DONANEMab: FDA AdCom will put
E spotlight on tau enrolment and ARIA
concerns
prOblem, Eisai makes the case ‘LiIIy says that .the FDA wants to I‘ogk closer at efficacy implications of the Phase I
donanemab trial design before giving the green light.

its next Alzheimer's drug after |HEES—————"
patient deaths

By Annalee Armstrong - Nov 29,2022 7:50pm
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Amyloid -related imaging abnormalities (ARIA) 21 ?
Amyloid -qd k> sdc hl > fhmf ~amngl “khshdr+ “krn jmnvm r S@QH@s +

are MRI abnormalities typically associated with the use of monocolonal antibodies

sg s gdlnud "I xknhc ok ftd hm o shdmsr vhsg @kygdhl dg8r chrd rd ' @C
ARIA is subdivided into ARIA -E (edema/effusion) or ARIA -H (hemosiderin/hemorrhage)

ARIA-E (EDEMA/EFFUSION) ARIA-H (HEMOSIDERIN/HEMORRHAGE)

EDEMA SULCAL EFFUSION
(MODERATE ARIA-E) (MILD ARIA-E)

5“")’\

MICROHEMORRHAGES SUPERFICIAL SIDEROSIS

(MODERATE ARIA-H) (MILD ARIA-H)

/

MRI images data on file MRI! images data on file

Microhemorrhages, superficial siderosis and/or rare
lobar intracerebral hemorrhage observed as hypointense
abnormalities detected on T2*GRE sequences®®

Parenchymal edema or sulcal hyperintense abnormalities
detected on FLAIR sequences®®
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Amyloid -related imaging abnormalities (ARIA) 21 ?

Amyloid -qd k> sdc hl > fhmf “amnqgl khshdr+ “krn jmnvm ~r S@QH@S +

are MRI abnormalities typically associated with the use of monocolonal antibodies

sg s gdlnud "I xknhc ok ftd hm o shdmsr vhsg @kygdhl dqgs8r chrd rd ' @C
ARIA is subdivided into ARIA -E (edema/effusion) or ARIA -H (hemosiderin/hemorrhage)



