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MEDICAL PIONEER |
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How do we know that we know?

Serious eforfs initiated to uncover mysteries of human brain
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Brain is the Next & Final Frontier of Human Innovation.




: Decade of the Brain(1990-2000)
Y| X| = =g = 2™ E[BRAIN: Brain Ressearch through Advancing
Innovative Neurotechnologies] &1 ('13.4.2)

"NIH : &= O 4.5 = 0|4 101 O|At X| & L=

X Obama said “As humans we can identify galaxies light years away, we can study

TCEs

particles smaller than an atom, but we still haven’t unlocked the mystery of the
three pounds of matter between our ears.”

\/Ez European Decade of Brain
: Q17| T2 M E(HBP)E 0|2 THAIYORZ MH ('13.1.28)

QIZt k| Z2HMEQ| 10HZE 11 90002t K 2(1=x 8,000%) EX}

V|2 Century of the Brain

Marmosets are stars of Japan’s
ambitious brain project

Ten—vear brain—mapping effort will use monlkeys to study human neural and mental disorders.
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|+ Ageing brain . L utetE T E) Y ALY
V) i o A MalH s XK 06~
= = T&4('97)
27t YASto|H ZRMEY | ?@fﬁq 1= i . (’?8?r R R
oA (National Alzheimer Project| © o L|T}SHA L 21| AA('07)
('
+ g |A FBEL + FH| SEVSTIIMEP)LH| | iai0in repan ma | H2K HATE 28
—— Jep LS AT ETE TR 5w 8(13-117)
« Brain Initiative('13) =5 2H('08) =0
- 7tFE EQS =3 . XX ALSH o | TISH HEH XM 2k A2l
- MICONS Zade x71(15) |° MRC =T AME  Brain/MINDS Za2xe zx |* =i SHEE +H(16)
- Prime Minister's ‘Challenge on (14)
Dementia’ Z=7Z1('12) cHI3Kt L|HFEZT| 2 A =
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-JPNDCOENZ=EI(15)
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= X|' (NIHOj| AFC] 19.2%) ('14/'15) ) 1,367 21('16)
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T B |NAPA: 209 &3y (MRCOj| AF2| 16.0%) (BT Off & 5.8%)
(1XHE 3094,
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2KHA 40 QM)
Ofl et 2q =t SHR | O L QI/KIST k| Tt @l A
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Cupid arrow of love

e AESE A7 = 7|

- 20} - Galenos(129-199) :AEA} x| 2-x|7F MZH, BA, 7|A=H
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A world map of Neanderthal and

Denisovan ancestry in modern humans HIQtH| 2812 HFE 2Eo| eIz} oA HEE.
At e T -
-7) a O 7
T g, & 3, QIZtert 0] Z0o{x|o] 2 7F Hof
= g .
4 EEESm
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- 20
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QI ZHE A
Who am | ?
| am the brain.
L= Xl0|11 X|7} LiC}

Ots, g4, Ao}, SHg = &

Hel k& &1 =5l H
U A S gt | —— [ AAo HE 2o ) hasieate o o
& MZAXHESHNeurophilosophy) 3! A1ZQIX| 1}et(Cognitive Neuroscience) 2
AMZA Al 2| ek (Neuropsychology), M ZA-&2|eH(Neuroethics),
MZAHSH Neurolaw), 414 A X|SH(Neuroeconomics)
\_ | (7|9H 1 & (Brain(Based) Education) )

Brain-Wise
By v Ko wroohd meoby
Patsicia Smilh Churdklared

Brain-Wise /Studies in neurophilosophy
The mind turns out to be a complex of brain functions.
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| ImA0 S elof Ay eiEE 3RAT

ko] HH|E FHo|H TXot0|H X|of, XtHF 1k €2
[ Eeo| X2 & 7ts7 & £00] OfL|EL
M2 XYS 8= = 0 0 FHEHEE ddd = ALt

(2013.04.02. 2H|0O} LS 3)

“It will not only help find cures for diseases
such as Alzheimer’s & autism,
but create new jobs and drive economic growth”

12
(B D— &



~N

1. H7|e] Mg KOf' 2= o1 We M
X0 = =810 Q17 100N AL =2f =715
A _/
SEHQI X|0f A BH| HES B 2

1) Oj=F NAPAH
(National Alzheimer Project Act)
2) 8=
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201043 128 OICRINIM oD 213
“=171 X102 2 (NAPA: National sl

- v = HH]} X = Ht 3
Alzhelmer's Froject Actl - = i 4 i?‘2='514321||)?|5§'=’*2g ITIUHHIA?'I-
e — ey —
» Obama AME(2011.01.04) B e e = 1A 3101 2isg 210]

Vision Statement

For millions of Americans, the heartbreak of watching a loved one struggle with Alzheimer's disease is a
pain they know all too well. Alzheimer's disease burdens an increasing number of our Nation's elders and
their families, and it is essential that we confront the challenge it poses to our public health.

-- President Barack Obama

The missing piece insight now is the money. (E&F 82=8t A2 “%I1H|” )

2) =
M BH &4 ZHIA Impact o H| EXI ;l;gie_lxl 1S A
$ 3,500 & 2+o| 2HH 29| 1/5~1/12 OIZHI} 1 A'Y HTHI: £295

=3 IIE Sa: “Y 001X == =SS XIUH THRY 0| X=] I [2MH0F
202580t Xl KI1OHSF JHE HOHAM = 2810l &
(1% 3,2000 M2E) 8 AY.
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2. K| ¢1 75 0f

1) HiO|2 3 /EAN| OFH 7HE2 AT
2) k|Fg0rH Mz

3) 2=H X =H 7HE A+

4) S7|MZE Xz2= NEAT
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CSF markers. Four (total tau, p-tau, AB42, NFL)-the most robust

Four (NSE, VLP-1, HFABP, YKL-40)-moderate effect size

Plasma biomarkers: Only total tau significantly associated with AD

71% ol oa?% E3t 22 H0| 2013, SHH Ot 7L s)0H(SNRG-1,5100a95)
(@) A

Contents lists available at ScienceDirect

Neurochemistry International

jourmnal hoamepage: wiww eisevier com/flacate/nci

M A& NE 27t (1 @7 XOj 7| =S+ Ble oM =)

Plasma soluble neuregulin-1 as a diagnostic biomarker for Alzheimer's @,CmmMaﬂ(

discase

Keun—-A Chang <! Ki Young Shin b1 Eunjoo MNam <, Yeong-Bae Lee -, Cheil Moon =

Yoo-Hun Suh & 7, Sang Hyung Lee e

Table 2

Relative densitometric values of SNRG-1 proteins according to the MMSE scoring.
Wariables { MMSE, number) CIL{>25. n = 55) Mild AD (2024, n = 34) Moderate AD (620, n = 26) P value
MMESE {mean + 5E) 227 2007 2288 + 0230 1496 + 0.68° P00
sMRG-1 {mean + 5SE) 1.00 + 0.06% 126 + 013" 132 + 0147 P <005

Diffe vent superscripts {a—c) in the same row indicate a significant difference between the groups (P < 005 )

Table 3

Relative de nsitometric values of SNRG-1 proteins according o the CDR sooring,
Variables (CDR, numbser ) CTL {05, n = 55) Mild AD (0.5, 1 = 36} Moderate AD{>1, n= 24} P value
CDR {mw=an + SE) 042 + 003* 050 + 0UHFE 1.21 + 0oR® P <005
sMRG-1 (mean + SE} 1.00 + 006 131 + 0128 1.24 + 015" P <005

Different superscripts {a—b) in the same row indicate a significant difference between the groups (P < 0051

16
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ic to Microscopic Image

7.0T n.7T Comparison of In-Vivo Human Brain Hippocampus

rainstem Image Bramstem Image Molecular Image

Hippocampus Hippocampus

Alzheimer’s
B - amyloid plaques - 50 um 1.5T MRI

Strokes :
MicrovaScularity - 50 Hippocampus

¥

Parkinson’s Study Substantia

Nigra Cerebri .
% Substantia [ gaurgbri
Normal Subject Nigra ‘

Red
Nucleus

Nucleus

7|& AFAGBT,PETAFR) < 7T, 11.7T, HRRT PET
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Topics: Clinical Trials

October 3, 2012 | By John Carroll

-ELNDO05 (ABE! &t AKX, Elan): A3t 2EXtE OIX|7|5 7|M Q2

— —Bapinezumab (& E@.ﬂia Q|5 monoclonal AB Ab, Pfrizer)
c AB7t B sz oS s gis

-Semagacestat (y-inhibitor,Lilly)
O 22 AgEEEE(Noteh), 21X|7|s H4

0) stz mola ==
Sy M= o X} SN Al
x| X|2H Sep=e cjre A 35'H 204 7Y 7[oiRE A
- oA AN

QUAIAIE e Almf oA

M= X Lof 119 LESH B 2H| M AELEC| X7| YAAY

O M BACEO!H X 2 ABS 90%ZAA|ZOLt 0| FIgsH QA
zto| YRS A st LXBLO|O KD X2 A|HO|AM MBHE QIX|7|5S AR|Z CHA| o] =Al7| D ofsl2
X &2t F 2 (Solanezumab)0| 2H100% | AZ x| Ot Hihe 9i7{Lt 042 Ojoje 202 = afytct
Of SHXHE CHALO 2 ZISHEI QIAFAIZ O A 7|THobs Aducanumab
= CF- (Biogem, ABS ZIH| & H))

: @AM 3AF Fast trackZs

| & 2 OH AL ARK| A PPN ES

Gantenerumab, Crenezumab(Roche)
CABSTEIHEHA, QA 34 FlES

» Single target(AB or Tau) = Ct Multi—target KRS
(AB,Tau, AICD, &S, Ca+, K+XHE, HSP &) 7jet Z o

The Top Phase lll Disasters  Alth 1082F i34 U 25 20f (10071 0] &).
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HEUBCPHARMAC LD AN HELBCTONCOLEGT MeuscRimoer | Sl

i Wiliamx & Wilkir, Inc, el i
g i i, b bt

Ln“g'lasu“g facilitation bY @Nrﬂﬂ'\\'ﬂdBMInE -HC Dehvdroevodiamine-HC1 Prevents Impairment of Learning and
- of synaptic responses evoked in the CAl region of Memory am:: Neu_rc_malDLoss ;n Rat Models of
rat hippocampal slices ogmitive Disturbance

#*Chacl Hyoung Park, IYVoung-Tae Lee, 75ang Hyung Laa *5e Hoon Chet, *Hye-Sun Kim,

Eun-Jin Park, Yoo-Hun Suh.' jung-Yean Kim.* Sukwoo Chof® and ChangJjoang Lee™ *Sunz-Jin Jeong, §Sung Soo Kim, and *|Yoo-Hun Sub
| Clarv. Mad Chow — Contral Novrveus Sysem Agenes, D 2000
- Therapeutic Agents for Alzheimer's Disease 1996
~ Won Hyuk Sub’, Kenneth S._ Suslick™’ and Yoo-Hun Sub™ 2003
| 2003
2005
0 2016

A\ Patent of DHED

Korea

Prae

»Evodia rutaecarpa Bentham

(24R)




a)l - Brian inflammation ‘

\.

\
B-secretase l
a-secretase g i
] APP-CTs(AICD)
J
photo protective — Cosmetic effect DHED \ TRPV1 channel )
- . o analgesic effect )
Topoisomerase quinozole alkaloid ™\
] K+ channel blocker
Anti tumor & antifungal !
q antiinflammatory Antimigraine headache

Blood circulation@ ,antithrombotic

~\

5HT level § - &to2

Anti-Obesity <= Improve lipid metabolism

Multi Target Drug 7|2 S R!

> \_ J
( HSP27,47,60 \
\ }
Autoimmune disease
J (type 1 DM, chr rheumatoid arthritis)
Cancer

Cirrhosis, chr. renal failure

\Lung disease

/

20



Cantents E2ts svalabls or Sclenca et
Table 1
Evodiamine derivatives disclosed in patents and their application

7 F T Jouraal Bomapage: waw alsaviar comilacataititors

Fitoterapia

Resiew
Therapeutic and cosmetic applications of Evodiamine and its O :
derivatives—A patent review

Kirti Gavaraskar *, Sivakami Dhulap, B.E Hirwani
UM Lk fow Mesmarf mid Dirvelepevent o ik rsite Prosuss, “Tigormee®, NUL g 4 Ned 11 114 P, P 411 00K ks

Sr.No, Compound name Patent no. Structure of compound Molecular target Cell linefanimal model Use

@ Dehydroevodiamine hydrochloride JP09118621A Acetylcholinesterase - Memory enhancer and anti-dementa.
kRieo203456
ush 5859016 Q

Acetylcholinesterase - Senile demnentia, vascular dementia, apoplexy
and memory dysfunction
Microglia APPswe/PSAES transgenic Presenile dementia, dysmnesia
Alzheimer's disease model
= - Taste modulator
- - Obesity
Melanocytes b16F10 melanoma cell Skin whitening

0 Alpha-secretase: - Alzheimer's disease, ia. Parkinson’s..
. beta-secretase; disease, amyotrophic lateral sclerosis, pick's
\

=1
.y 2 Dehydroevodiamine CN 1660106 A
- 14-Methyl-5-0x0-7,8-dihydro-5H-
A indolo(2',3":3.4]pyrido{2,1-b) CN 101120946
= ; quinazolin-14-ium-13-ide

WO02005123735A1
WO9747200M1
KR 2010049240
(B)  13-Carboxymethyl Evodiamine KR 2014063267 A
2.(14-Methyl-5-0x0-7.8.13b, =
14-tetrahydroindolo|2'3':3 ]pyrido
[2.1-blquinazolin-13(5H)-yl)acetate

beta-amyloid peptide disease, Creutzfeldi-Jakob disease,
Huntington's disease, progressive
supranuclear palsy, spinocerebellar
degeneration, multiple sclerosis, and stroke

_
|
o

13-{3-Earbexyprapyl) Evodiamine KR 2014063267 A Alpha-secretase; - _A_lghﬂ_n_'ae_f‘g_t_ils_e;ls_e,j_gmgmufmmon&-
@ 4 Eit-M:my]-S-om-?.lJ!hM- beta-secretase; disezse. amyotrophic Iateul_sderosls. pick’s
tetrahydroindolo[2",3":3 4pyrido{2.1- ‘ beta-amyloid peptide ﬂma?e. Creui:i_teldt—jakob disease,
uinazolin-13(5H)-yl]butanoate untington's disease, progressive
et supranuclear palsy, spinocerebellar

sE-gz (5102) 901 vidoiaong / 10 13 OYSDIDADY Y

Y\) degeneration, multiple sclerosis, and stroke
Autoimmun, Diabetes s

- HSP 27,47,60 Chr.rheumatoid, cirrhosis, Chr.lur;g,heart
7 Improve lipid metabolism Antiobesity

29H DNA topoisomerase | Antitumor, antifungal

6 Photoprotective

21



\\ I. |
-‘??Sr 1 -3k A0f X z= HF == = UL (Treating mild-
moderate AD may be too late in the disease process to

substantively improve the outcome.)
2. N =z Ho| OrF 7|0 SHOf otrt.
(AD modification programs should focus on the earliest

stages of the disease.)
3. X|ojf X|= &t of'dof] =7 0] SE3=0{X{OF SiCt.
(The focus has now shifted to prevention rather than

\ treatment of dementia.) /
{\ A

22



4) S7|MZE X zs HEAT

@ Xoje] E7IMZE X &2=
@ Tl=8o E7IME XN2s
@ X3l E7IME X 72s
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aristics of some stem cells

Established artificial stem cells

Adult stem cells

ESC iPSC MSC TSC
NO
Autologous transplantation NO YES YES
(Possibly YES)
Partial
In vitro differentiation YES YES YES
commitment
In vitro differentiation YES YES YES YES
Differentiation potency VERY HIGH VERY HIGH HIGH(LIMITED) LIMITED
Growth in vitro INFINITE INFINITE SEMI-INFINITE LIMITED
Ethical issues YES Low or NO NO NO
Availability in Medicine NO YES YES Potentially YES
Preauthorization required
YES NO NO NO
for human transplantation
Tumorigenesis YES YES Low or NO NO
Rejection YES NO NO NO
Trophic activity in vivo NO NO YES ?

ES: embryonic stem cell; iPS: induced pluripotent stem cell; MSC: mesenchymal stem

cell; TSC: tissue stem cell

From a conference in Kyoto 24
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OPEMN a-ﬁCCESS- Freely available online _-@" PLOS I CHE

The Preventive and Therapeutic Effects of Intravenous
Human Adipose-Derived Stem Cells in Alzheimer’s
Disease Mice

Saeromi Kim'?, Keun-A Chang'*”, Jeong a Kim", Hyeong-Geun Park?®, Jeong Chan Ra®, Hye-Sun Kim',
Yoo-Hun Suh'-32=
1 Deparment of Pharmaookogy, Codlege of Medicins, Meuroscience Reseanch (nstitune, MRC, Seoul Mational Unheersity, Seoul, Souwth Kores, 2 Stem Calll Research ©omber,

RHL Bio Co_ Lrd, Seoul. Republic of Korea, 3 Horea Brain Reseanch Institute (KERIL Daegu, Sowth Korea, 4 Depammment of Pharmacology. Gachon University of Medicine
and Sciencs Incheon, South Korea

To investigate therapeutic effect of ASC

[ Brain injection & 4 months later > )

3 months later

Pl ~

Organ images at 5 or 12 days
AN A A A after IV ASC-Nano injection

0 month-old 11 months of age 14 months of 15 months of age
. . e . H - TM- .
Single hASC injection o Pathology Labeled hASCs VYIth !\IEO LIYE Magnoxide 675 were
e & Molecular visualized using maestro.
\ study y

To investigate preventive effect of ASC
r N A

Tail vein injection

WT-Sham WT-hASC Tg-Nano Tg-hASC-1(5days) Tg—-hASC-2 (7days)

3 months later

%
A MAMMY A A

0 months of 3 months of 10 months of 13 months of 14 months of
age age age age age
q q Pathology
T hASC 13t q
e oo Ve Behavior & Molecular
injection injection d
\ study study )

F‘ g : ___-"r
Plos one, 2012 25



@ PLOS |one

OPEN aAc(ESs Freely available online

The Preventive and Therapeutic Effects of Intravenous
Human Adipose-Derived Stem Cells in Alzheimer’s
Disease Mice

Saeromi Kim'®, Keun-A Chang'?", Jeong a Kim', Hyeong-Geun Park?, Jeong Chan Ra® Hye-Sun Kim',
Yoo-Hun Suh3*

1 Department of Phammacslogy, College of Medicing Neurascience Research Institute, MRC, Seoul National University, Seoul, South Korea, 2 Stem Call Research Center,
RNL Bio Co_ Ltd., Seoul Republic of Korea, 3 Korea Brain Research institute (KBRI), Dacgu, South Korea, 4 Department of Phamacology, Gachon University of Medicine

and Science, Incheon, South Korea

-:-_:ITD-ASC \_; \]l Tg-ASC

A
Loy

" It 21 -|
rfo'b!1f-10~1s per group R<0 031 —11~20 per. g up

Bat Bl B Bed BN bR

Congo-
red
staining

8

Ha|AH SH

(il

September 27, 2012

STUDY SHOWS STEM CELLS MAY PREVENT AND CURE
ALZHEIMERS :

Revolutionary Findings in Study by Seoul National University &

= Suggest the First Real Breakthrough toward Preventing Alzheimer's and
Ending Milions of Patients and Families by Relieving is Symploms

A ALZHEIMER iy ;.fjﬂ

e —

fe -.L. LEAA'EAESN N WM FOR 4 CURE -:"\-’
AlFoRUM ‘
’ LYY

Stem Cells Make New Myelin, Show Potential for AD 12 Octaber 2012

Another potential source of stem cells treatments is the body’s own cells.
In the September PLoS One, researchers from Seoul National University
describe how thev transplanted eastlv obtamed adipose-derved stem cells

mto Alzheimer’s model mice, and achieved an improvement in learning and
memory. Sentor author Yoo-Hun Suh belseves the transplanted stem cells
provided cytokines and growth factors that elimmated amyloid-p and
supported SICKIy neurons.

+ YFJYTOM 2 USEHTE

Of2f X104 o'

90 X|oj X 20f 27| |

o
ASC stem cell therapy is undergoing phase I &II clinical trial in the U.S.

+ Kof %

CHA-Z27| CHAIO] 2 E U= Multi target SF =712 = S|

OFE 1t E7| M Z2| combined therapy7} &% !

26



Contants lints avaliabin mt S leecs D0reoat

Meurobiolosy of AgZinge
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We first demonstrate that ASC provides a great therapeutic
potential for PD animal model.
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Short communication

~ Human adipose-derived stem cells ameliorate repetitive behavior, @C -
social deficit and anxiety in a VPA-induced autism mouse model
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Keun-A Chang -~
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We showed that the ASC transplantation might have therapeutic effects

for ASD through restoration of PTEN/AKT as well as IL-10 and VEGF.
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