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5. Over-activation of
NMDAR and
excessive CcP*
influx3 12

3. Glutamate can enter the
ECF as the BBB has been
observed to be permeable
in AD®

4. Extracellular

glutamate rises® 13

8. Increased AB. High

levels of oligomeric A3
were found in post-
mortem AD patients. 16
Typically, AB is
protective of
glutamate
excitotoxicity.
However, in excessive
amounts, it can cause
damage internally
and externally.

7. AB binds fo prion
protein PrP€ which
activates Fyn and
leads fo the hyper-
phosphorylation and
misfolding of tau10.2

6. Upregulation of APP
and increased AB
productions

2. Systemically high
levels of serum
glutamate4

13. a. Reduced aoffinity of
kinesin to microtubules,
which regulate the (+)

end movement in axons;
b. Tau detaches from

microtubule®

10. AB can bind to
and activate NR2B-
containing NMDAR
on neuronst?

1. Gut dysbiosis &
impairment of gut
microbiome?® 11

Glutamate, AB, and Tau
in Alzheimer’s Disease

AB = amyloid beta;

AD = Alzheimer's Disease;

APP = amyloid precursor protein;
BBB = blood brain barrier;

11. Acfivation of
caspase-3
(“executioner”)}2

14. a. Cell shrinkage
and clustering of
organelles toward

nucleus*
b. Tangles3 6

9. AB plaque causes
neurites to curve,
swell, impacts
synapse, and
impairs LTP.16

CVOs = circumventricular organs;
ECF = exfracellular fluid;
LTP = long-term potentiation

mMGIURS = metabotropic glutamate receptor 5;

NR2A = NMDAR2A subunit;

NR2B = NMDAR2B subunit;

NMDAR = N-methyl-D -aspartate receptor;
PSD-95 = post-synaptic density protein 95

12. Disassembly of the
synapse through
proteolytic degradation
of PSD-95 and
recruitment of death
receptor pathway
moleculest?

15. Cognitive
impairment and
memory lossé7

=

Neuron

J

space
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dcEhRENz, (Ling, et al., 2021) |
PR DI I EEOMRRS TSRS 20N ?

BAME L7/ BoEAFIRZEZ2Z{taE (Neis, Dejong, & Rensen, 2015) .
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BEHRROIIAIZZBORHER CEDIMBETADIINAIZBORENEEDIEEN DD,
£, AD [CBV\TRIMERT WA= EED_EFAMEERENTWLS (Miulli, Norwell, &
Schwarz, 1993) .

3) MBRTEFIEINIZVEEESRICBATION ?
BBB (33K BB EDINADI TR, BT IIZEEN ALS ([C—ARICR SN2
BINAZEEDESHER%ZHS93(C(E BBB (CRIENEL TLBH . TRBAINDEA LR
BENSHBEICRD. ALS. PIVWINAI—. N=F2Y0R. I\OF > NARTREE R (CH
W\T(& BBB [CREIEHEU TWB LN EREEN TLVS(Kakaroubas, Brennan, Keon, &
Saksena, 2019),

4) AD [CR5Nn3 ECF & CSF DINAIZVEED LR

a) PILWI\AX—5R(AD)DFHHIE., MRS I IS EBOIIZESE . vIia ! AR D&,
BIEFI B U5 NI EIC KD TR NBE R I 2 ETHS (Findley,
Bartke, Hascup, & Hascup, 2019),

b) TAD ZRIEL TL\BERBNNZEBEDCSF L7 BEOFIIE TR X IBE S LUK
SEERBRE LR U TERICENI(F =50.8, p'< 0.0001)I(Madeira, et al., 2018)

5) #RAIINIZVEEDN NMDA ZEAZIBEE(LL. BRIBRDIVSDIADRAZSSI

IIWAZVBEE S TAEEBDNMDAZRSE(NMDAR)RE, VKON DZEFRERIET S
RGIEYE THD. NMDAR (FERIROABLREIDS FTAD B EBH%E] 2 TLVD, ZIZLan
(& NMDAR DIZRIC&LBe 2 FTAEESND NMDAR WNEME(bEN 2L, BESHERER
FENFNSNTLS(Chohan & Igbal, 2006).
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Steinbach et al. DEAZT Tl NMDAR DiEHE{EH AR DRIBKYIE Térd APP DEELZAE
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IHEIL. MBORTF RCLEART AR DEEAZ{EHET B (Pearson & Peers, 2006). [ 1 (3=
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a) AR WS FITROMEEENZHINFIL . FESHAERICIEREFEL TEE(Pearson &
Peers, 2006). >FTAOREBMHCH—EEH>TL\DEE X 5N % (Spires-Jones &
Hyman, 2014).

b) AV NEDRREZZELSEDYV/\IET, E(CZ1-OVOFFRRITFEIT D, MU
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9] (Bloom, 2014) .

EDLSIC? 1 AB DAVIR—HMI—DTUAYIVIKIE PrPc [CFEAU. Fyn &5
b, N YU DREERNIBLBEY E{EDSIEEERS (Larson, et al,
2012).
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O MHVERN T4 — KR - LT AB OFHEBERHICEEHTENTL
%] (Bloom, 2044)

b) B 2. 3.4 @yve AR DHEFAZRLEED.

D. AB O LS LAY DSTRIERNFERECHIRZINCHTD AR BLUBHZRICHITS
FODREVRIRNEE PELRT .
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55193,
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a) APP DiBRIFIRCLOT 24 BFRILIANIC AR DTS —IHFAEL. FERZSEENTEITL. 21
H#&(5B{E9 3 (Spires-Jones & Hyman, 2014).

b) TI—UICLOTHHRZTRRNIEIE - S0 BB EF IR PENA R O#IECELN
H4EU3(Spires-Jones & Hyman, 2014)

10) through 12)%EW\T. BLEM AR HhAIBBICRZE 7 R (FT .

a) BIAMD AB (£ NR2B Z#58 NDMAR #9332 ETIFHTREEBI NI BEZRICHD
U T TAZRAREICTS(Liy, et al., 2010),

b) EDLS(C? : BIEMD AB>NR2B &8 NMDAR MhERI(CEHE>Ca2 +hiENN->
HIVINA HSEHEAE S DIVINA AIH AN —E -8 ENRIN-T -8 ZtI’fL. PSD-95 05>/
DERRETALET IR D FORBZELU T JROFARCETS(LiU, et al.,
2010),

c) NMDAR Z&H9% NR2A LU NR2B (T 1—~0 HIRRDEFENREDZEZHE
UIEH BEEED AR H' NR2A ZHDHIGNR2B 2 &9 2L T ST T ADEEER
2 (SFTADFEKTIIRW) MEESD#EFHEUR(Liy, et al., 2010).

SV DBEYSEMED EhFREEHRRR DIBISICRE

13) ¥RV EHMNEDBSHDIETE

[EERIZE. VN EZERSBHEZD. ZDZN 210V 0OMZBEARICHSN D WNERDAI T
IO ENSHFEEND (CHNDENEZ AR S+ VB LU ICm o e B E 2R I 51 Z >N EH T
%o IR EHAZ2 OTFE)SBFHVDUSEL(CRESN., UL BAREF S —BLRZTFHI-E0D
RECIOTRED, UNUEDN TV AN EANBEIBRIVSEAENETD, FODBRIVSEE(E(CIOTERS
SERINEDFRES TTME T U MREEIIAEDSEIENPEEINS.

14y #lRE DRI ESDN

a) ZNUCEDANHRIVEINFENFRRRADEDICEREL . AR (CHARRAYE/ NS B (Ebneth,
et al, 1998),

b) AYDBRIUSELLICED AD (IR R ERHENEDNAESS (Chohan &
Igbal, 2006) .
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15) AB EADDIRE(CFH TR MES LUFRAIEIAN'FEIR 35 (Spires-Jones & Hyman,

2014),

73014 RB(#12 &)

a) 2017 . FRANHEEE(CRIBED RV Sl B OFRAIMEREZ 72 WA ICHIZDERZRL
(n=335). AB- (AR MEWVA) & AR+ (BUVA)DRAMEBEDLLE 21T e, AB-®
DIV—=TZLENR AB+DI I —T(ER-Z54 > TIEERENEBE(CRIBEZ RS olehl, =
BHE. LEBOLIE. FEHREN 72 BBICHIEDIEE (K T LIS, (Harrington,
et. Al, 2017)

b) ZDIENS. AB ¥ AD #IHASS U \IRIRRPRES S CERAltSEE 22 Z 2 RlEL TL\BeNE
Z5N3%.

A9 (#14 &)

a) 999> )\)&%BRZEURZ APP/PS1 XIAT(IERBES I TR T TP Z1-0>00

JHIKR. BIEIC I35 REASN] (Blogmy, 2014) .
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mp 972
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1. I B RE T SMllEz D . BE(CLBVIAIZBE RS I CETTIVIZ B
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2. NMDAR O>$TANHEE# [EELE ., 7304 RBORIEFIE THD APP DERD LY
O OBFN ALz 5T, AD BLU - FeFZOHEREZFHC,

3. ENAMEZIOARB (BE/N—EAVTN-) ZENU. BRIBEIEMEYZ04 RBH NR2B 2
=895 NMDA REMAZEIE LT 20%2H5<,

4. WEAROANEHEOT0ARB (RifEHE 704 ROT5—1, LE—/IMREBLYS) ZFH
U. AD DERAAEICFZ1TI 20 F5<.

5. 990EDNZEFSUSHIREADBITZH<,
6. ECIBLERANMEREZTDS T TADKREZEIESE 2.,
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Physiological conditions
Ap toxicity

Alzheimer’s disease
Increased Ap toxicity?

Atau
Reduced Ap toxicity

Dendrite

Axon

Normal distribution
of tau

Abnormal distribution

Abnormal distribution of
hyperphosphorylated tau

of Atau and Fyn

3 IEBBSWIREVRE(CHITSYD, 72204

) 4
Fyn' @5 1h

Table. Tau-Dependent Effects of AR

Abbreviations: AB, amyloid-B;
ABO, amyloid-B oligomer;
APP, amyloid precursor protein;

Study System Summary of Main Results

Gtz et al,” 2001 Mouse Tangle formation accelerated by injection of AB fibrils
into the brain

Lewis et al,® 2001 Mouse Mutant APP expression accelerates tangle formation by

and Hurtado et al,” 2010 mutant tau

Roberson et al,® 2007 Mouse Tau required for learning and memory deficits when
plagues are present

Leroy et al,” 2012 Mouse A feedback loop connects AB and tau pathologies

Ittner et al,'® 2010 Mouse A causes tau-dependent excitotoxicity at NMDA
receptors

Rapoport et al,'! 2002 1° Neurons Ap fibrils are cytotoxic

King et al,'? 2006 1° Neurons ApBOs cause tau-dependent MT loss

Nussbhaum et al,** 2012 1° Neurons Pyroglutamylated ABOs cause tau-dependent
cytotoxicity

Seward et al,** 2013 1° Neurons ABOs cause tau-dependent, ectopic cell cycle reentry

Shipton et al,*> 2011 Brain slice ApOs cause tau-dependent impairment of long-term
potentiation

Vossel et al,*® 2010 1° Neurons ABOs cause tau-dependent inhibition of mitechondrial
transport on MTs

Zempel et al,’” 2013 1° Neurons ABOs cause tau-dependent MT severing and synaptic

MT, microtubule;

damage in dendrites NMDA, N-methyl-D-aspartate.

4 : 99(KFLIE7=04 RBDOERAZRUIERZF. (Bloom, 2014)&D51 .




New Biotic INC.

_/ Oracle Tower, 17901 Von Karman Ave., Suite 600, Irvine CA 92614

April 16, 2022

NORMAL BRAIN CELLS ALZHEIMER'S BRAIN CELLS

\ A -

10



Oracle Tower, 17901 Von Karman Ave., Suite 600, Irvine CA 92614

April 16, 2022
a Healthy ageing Microglia
Healthy aged neuron
Bud-off granules
Step 1 O
Axonal varicosities
Healthy aged neuron
and inflammatory stress
Inflammatory
stress
Step 2
t APP synthesis
t Tau phosphorylation
b Pathological ageing
Microglial primi
Aged neuron Eoglesprioing
and chronic or repeated
inflammatory stress Cellular _
proteins )
4
Step 3 B—t
Axoal transport impairments
Axonal varicosities —s Axonal swellings and accumulation of APP
Step 4
Tau s
hyperphosphorylation Synaptic loss
~ Impaired clearance of
dystrophic neurites and debris
t Proinflammatory
cytokines
Step 5
Aberrant processing —* Diffuse plaque
of APP formation
Astrogliosis
Hyperreactive microglia
Caspase
activation
Step 6
Neurofibrillary Neuroinflammation 11

tangles




New Biotic INC.

Oracle Tower, 17901 Von Karman Ave., Suite 600, Irvine CA 92614

Alzheimer’s disease

April 16, 2022

12



" wix New Biotic INC.

Oracle Tower, 17901 Von Karman Ave., Suite 600, Irvine CA 92614

AMYLOID
PLAQUES

TAU
TANGLES

@@\V

April 16, 2022

13



New Biotic INC.

V&
April 16, 2022

Axon terminals

Dendrites

Tau stabilizes axonal
microtubule structures

Microtubules
» Tau mutations Hyperphosphorylated tau
» Dysregulation of kinases/phosphatases

Depolymerization
of microtubules

. Tau dysfunction and
axonal defects

/ L1048
I Tau hyperphosphorylation | %Fonnm'l‘o:g ofles H‘eNI::Tm:l)brlllary
\ Neuronal
Somato-dendritic localization of = death

phosphorylated tau

hg
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