Biomarker Assessments From a Phase 2, Open-Label Study of
NE3107 in Patients With Cognitive Decline Due to Degenerative Dementias

Jonathan Haroon!; Kennedy Mahdavi'*; Kaya Jordan’; Elisabeth Rindner'; Margaret Zielinski’; Victoria Venkatraman'?;
Dayan Goodenowe?; Kaitlyn Hofmeister’; Clarence Ahlem*; Christopher Reading*; Joseph Palumbo®; Bijan Pourat’®; Sheldon Jordan'?

'The Regenesis Project, Santa Monica, California, USA; 2Synaptec Network, Santa Monica, California, USA; *Prodrome Sciences USA LLC, Temecula, California, USA; *BioVie Inc., Carson City, Nevada, USA;°Pourat MD, Beverly Hills, California, USA

Table 1. Baseline Characteristics Figure 3. CSF AD Biomarkers (cont.)

BACKGROUND

isti : . AB42
* TNF-q, an important inflammatory regulator, is frequently overexpressed in neurodegenerative Charactenstic All patients (N=23) C All patigts(n:m) 3
: . : o : : 25
disorders, including MCl and AD, and significantly contributes to AD pathophysiology Age, mean (SD) 71.1 (9.50) . o - 11718 (61%) improved Correlated with: i

* TNF-a-mediated signaling activates several key inflammatory pathways (including the MAPK/ Gender, n (%) g Change from baseline  P-tau (r=0.72; P<0.01) v
ERK and IKK/NF-kB pathways), triggers the release of pro-inflammatory cytokines (including Female 16 (70) 7 1] = % 2007 9.72 pg/mL P-tau:Ap42 ratio
TNF-a and IL-1B), and increases AP synthesis** Male 7 (30) g . (95% Cl -60.721, 80.166)  (r=—0.71; P<0.01)

. . . X 1000 f 0t+----- r--—:.+-;--.£ ------ P=0.7744 ADCOMS (r=0.53;
o Patients with MCl and AD were shown to have lower CSF AB42 levels and increased CSF p-tau Family history, n (%) i 5 : . P<0.05)
levels compared to cognitively unimpaired individuals® AD 5(22) g £

« Anti-TNF-a therapies were shown to significantly reduce the risk of AD in patients with RA and AD, dementia, unspecified etiology 2(9) ;
psoriasis and improve cognitive function in a small study of patients with RA%®’ AD, PD 1(4) o n , 404 |

 NE3107 is an oral, blood-brain-permeable molecule that binds ERK and has anti-inflammatory Dementia, unspecified etiology 4 (17) MMSE 220 (n=13)
and insulin-sensitizing activities via inflammation pathway-specific inhibition of ERK and NF-kB PD 1(4) 2001 5 . 9/13 (69%) improved
activation, and decreased TNF-a signaling, without disrupting homeostasis? ODRS score, mean 507 g Cha”%eggom /baie"”e

’ . 3 1500 e —— ;o’ 200 -8. pg/m

* Anongoing phase 3 clinical trial is investigating the cognitive benefits and safety of NE3107 in CDR score, n (%) 3 8 (95% Cl -80.947, 63.564)
patients with mild-to-moderate AD® 0.5 ’ 18 (78) % 1000 - 0+ _______ P=0.7977

* Ourphase 2, open-label study utilized multi-modal brain MRIs, cognitive performance 1 5 (22) 2 —— i
assessments, and biomarker analyses to evaluate the efficacy and safety of NE3107 in patients MMSE, 1 (%) 0 — g 0]
with MCl or dementia 220 ’ 18 (78) 5

* Here, we report the post-treatment changes in the levels of the master inflammatory mediator, <20 5 (22) Baseine Mo 3 Monin 3
TNF-a, and several key CSF AD biomarkers . . )

APOE status, n (%) Figure 4. Brain Glutathione

OBJECTIVES €2/e3 2(9) Glutathione

€2/e4 1(4) All patients (n=22)

* The overall objective of this 3-month study was to assess neurophysiological and €3/e3 2(39) N - T . 18/22 (59%) improved Correlated_wnh:
neuropsychological benefits, ascertain improvements in glucose metabolism, and assess €3/e4 10 (44) s Changoe1f{)<;mmt§sellne TNI;\ g:s?-.llct P1<20_1)
biomarker alterations in patients with dementia treated with NE3107 ed/e4 1(4) 5. g i (95% Cl -0.232, 0.449)  (r=-0.45 : P30.05)

» NE3107 was associated with decreased plasma TNF-a levels (Figure 2) 5 : + ] P_0.5142 ’
PRIMARY OBJECTIVE ° 61% (n=11) of all 18 patients analyzed and 64% (n=9) of 14 patients with MMSE 220 had : ) ; :
* To evaluate the effect of NE3107 treatment on neurophysiological health as assessed by multi- reduced plasma TNF-a, compared with baseline i} § ]
modal brain MRIs obtained at baseline and treatment completion (3 months) . . g
Figure 2. Inflammatory Biomarkers ) 5 |
SECONDARY OBJECTIVES PlasmaTNF-o |5 7 wuses20 (=1
To evaluate the effect of NE3107 treatment on neuropsychological health as assessed by cognitive 00 g o > _ . 12/18 (67%) improved  Correlated with:
performance testing administered at baseline and treatment completion 2 _ £ ) Changoe;;%m ?\j‘se"”e ADCOMS

« To evaluate changes in CSF and serological inflammatory, glucose homeostasis, and AD ol g . gé;ﬁ (:1#{‘)’2;?:;:"{:: Correlated with: 5. 2] v 95% Ol -0 1T9 0.614) (r=0.45;P<0.7)
biomarkers at baseline and treatment completion g 2 _8_452 bg/mL ADAS-Cog12 2 g + _____ C P_0.2151

 To determine the safety and tolerability of NE3107 during the study period 2 50 R T, et s (95% Cl-1.216, 0.313) (r=0.46; P<0.1) ;. ]

i £ P=0.2296 ) § .l
STUDY DESIGN MMSE 220 (n=14] Month 3 * NE3107 was associated with improvements in brain glutathione levels (Figure 4)

* Thiswas asingle-arm, open-label, phase 2 trial evaluating the efficacy and safety of 20 mg oral 1001 104 > 59% (n=13) of 22 total patients and 67% (n=12) of 18 patients with MMSE =20 had increased
NE3107 administered twice daily (approximately 12 hours apart) to patients with clinical 2 9/14 (64%) improved brain glutathione levels, compared with baseline
dementia (Figure 1) 5. £ Change from baseline Correlated with:

-0.563 po/mL 205, Poo.08) CORRELATION ANALYSIS
S 5ol g ol SR PP 95% Cl -1.550, -0.424 =0-99; F<0. — L . . . . .
s}‘EJyIYVPl?P'i’LIOT:?(I)#RIA 5 s [ ( P_0.9399 )  Statistically significant correlations for each of the biomarkers are listed in each of the figures
CLUSION C § g o Change from baseline in ADCOMS scores and AB42 (r=0.53) and p-tau levels (r=0.49)
*  Aged 50-89 years 1 s o Change from baseline in AB42 and p-tau levels (r=0.72) and p-tau:AB42 ratio (r=-0.71)
« Diagnosis of cognitive decline due to degenerative dementia o = ° 3 Change from baseline in p-tau le.vels.aljd the p-tau:AP42 ratio (r.=—0.5.9) |
. ¢ , , o o3 o3 » Biomarkers were also correlated with clinical measures and neuroimaging analyses performed in
*  QDRS score range 1.5-12.5; converted CDR score of 0.5 (MCI) or 1 (mild dementia) these patients; for more information, please see the poster and the oral presentation listed below
Figure 1. Study Design * NE3107 was associated with improvements in core AD biomarkers (Figure 3) o Clinical outcomes data are reported in poster P034, "Clinical Outcomes From a Phase 2, Open-
> 63% (n=10) of 16 total patients and 64% (n=7) of 11 patients with MMSE =20 had a lower Label Study of NE3107 in Patients With Cognitive Decline Due to Degenerative Dementias"
Inclusion orferla h Active Treatment ~———> (o p-tau:AP42 ratio, compared with baseline > Neuroimaging and correlational analyses are reported in oral presentation 0C24,
+ Cognitive decline due to - Plasma ThF-q o CSF p-tau levels were reduced in 62% (n=13) of 21 patients and 63% (n=10) of 16 patients with "Neuroimaging Data From a Phase 2, Open-Label Study of NE3107 in Patients With Cognitive
. GoRS e 15125 [ ED- - -+ CSF pEau MMSE =220, compared with baseline Decline Due to Degenerative Dementias"
" i domenta) 3 months - Brain g tathions ) o CSF AB42 levels decreased in 61% (n=11) of 18 total patients and in 69% (n=9) of 13 patients
- with MMSE =220, compared with baseline. The data were not normally distributed due to 2
(Basaina Domarker svanaton ) outliers in the total patients and 1 in patients with MMSE =20
* Plasma TNF-a - Soluble AB42 in CSF is a reflection of both synthesis and aggregation into plaques; anti-inflammator , . . . i
» CSFAR42 - P : : . Adisg ., J * We investigated the anti-inflammatory effects of 20 mg oral NE3107 administered twice a day for
» CSF p-tau activity reduces its synthesis : : : .
k. PauABA2 rati y 3 months to 23 patients with MCI or mild dementia
* Brain glutathione o o
Figure 3. CSF AD Biomarkers *  Because neurofibrillary tangles and AB plaques form a positive feedback loop with chronic
ASSESSMENTS A P-tau:Ap42 neuroinflammation® our observations of improvements in the total p-tau and p-tau to AB42 ratio®
PRIMARY - CHANGE FROM BASELINE TO TREATMENT COMPLETION . suggest that NE3107 anti-inflammatory activity may have reduced CNS plaques and tangles in

All patients (n=16)

these patients

* Multi-modal brain MRIs performed at baseline and treatment completion assessed structural and 020 00

functional cerebral alterations associated with AD 5 10/16 (63%) improved e OQOurresults showed that NE3107 was associated with trending improvements in plasma TNF-a
8 ol (o} - c . . . r 1-4
o Changes in glutathione levels were assessed using MRS T o : Change grgrgsgaseline Correlated with: :23 :Dor\?vlgrgc)l;itja;’?il\/oensi:gs:sn, f#eggfjﬁ'ﬂlg an effective lowering of pro-inflammatory responses
i : I . 0. AB42 (r=-0.71; P<0.01)

SISO LREATE = (G B (LY 2 2 LM AL i (b 1 - 3 T (95% Cl -0.008, 0.002) * In this study, NE3107 was associated with lower CSF p-tau levels and p-tau:AB42 ratios for the

« Serological inflammatory marker . el P=0.1747 majority of patients, compared with baseline
o TNF-a 5 _ o Patients with MCl to mild dementia (MMSE =20) appeared to show statistically significant

« AD CSF biomarkers 000- oo improvement in these parameters

Baseline Month 3 Month 3

MMSE >20 (n=11) o Reductions in the p-tau:AB42 ratio were driven by reductions in p-tau rather than an increase
0.20- 0.04- in AB42 levelS

e Thus, in this small cohort of patients with dementia, the data describe NE3107’s association with:
(a) a lowering of TNF-a, a master regulator of inflammatory pathways in AD pathogenesis'*; (b) an

o AP42, p-tau, and p-tau:AP42 ratio
» Serological glucose homeostasis

* Cognitive performance assessments, including ADAS-Cogl2, MoCA, and MMSE 7/11 (64%) improved

0.154 0.024

. . N X i X - : Change from baseline Hhe . . . ! e . A )
» Participants, clinicians, and caregivers reported a Global Rating of Change upon study 2 § 9 0.0024 5 t°°r('e'gt;’: Vl':"ltg.01) increase in the major brain antioxidant, glutathione; and (c) a reduction in p-tau protein levels, a
i % o10- % 0004 -m-mmeymmm =2 PR Y -tau (r=0.74; P<O0. . g . 5
completion 2 o0 g o S S (95% CI -0.005, 0.000) significant neuropathological component of AD
= @ ‘ . . . X : . .
SAFETY ASSESSMENTS ol E P=0.0401 * The CSF ratio of p-tau:ApB42 has been shown to predict cognitive decline in patients with MCl and
S 2 AD.* Given this study’s documentation of a reduction of the CSF ratio of p-tau:AB42 in association
- Safety and tolerability were assessed using incidence reports, vital sigh measurements, physical | T o] with the open-label administration of NE-3107, it is possible to suggest that NE3107 may have
examinations, and clinical laboratory assessments pesne e e promise to perhaps prevent or slow AD progression
- Treatment-emergent adverse reactions were recorded throughout the study period « Additionally, correlations of change among biomarkers, clinical measures, and neuroimaging
B P-tau that occur concomitantly with the administration of the study drug may also suggest potential
| drug effects of NE3107 in dementia, and these findings appear to highlight the role of
STATISTICAL METHODS Al patients (n=21) S e e 5>apP ST
ol N neurointlammation in AD pathogenesis
ANALYSIS SET — o i (301 (629 4 « Subsequent longer-term, placebo-controlled studies are required to assess the potential of
* Statistics for efficacy and safety analyses included all study participants who received at least 1 . § 0 Chang(e fr(;’r)n'r;‘::;ﬁe Correlated with: NE3107 in patients with dementia
dose of NE3107 - s " -1.1 AB42 (r=0.72; P<0.01) * Arandomized, placebo-controlled, phase 3 study of NE3107 in patients with mild-to-moderate
R 50- F Op==-—egmm==d®t et . : .
SAMPLE SIZE DETERMINATION 8 g Y (95% Cl-3.043, 0.852) ADCOMS (r=0.49; P<0.05) AD is ongoing [NCT04669028]
S
. . . . g g . . P=0.2545
e Thestudy was not formally powered. 23 patients were enrolled assuming, from prior experience, = 5 10, REFERENCES
that apprOXImately 20 patlents would Complete the StUdy & 1.  Torres-Acosta N, et al. Therapeutic potential of TNF-alpha inhibition for Alzheimer's disease prevention. J Alzheimers Dis. 2020;78(2):619-626.
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* Table 1 shows the demographic and baseline characteristics of the study patients 0] | | 20 | F
Baseline Month 3 Month 3 AC KN OWL E DG M E NTS
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AD, Alzheimer’s disease; AB, amyloid 3; ADCOMS, Alzheimer's Disease Composite Score; ADAS-Cog, Alzheimer’s Disease Assessment Scale-Cognitive Subscale; APOE, apolipoprotein E gene; BID, twice per day; CDR, clinical dementia rating; CSF, cerebrospinal fluid; ERK, extracellular signal-regulated kinases; IKK, inhibitor of kappa B kinase; IL, interleukin; IR, insulin resistance;

MAPK, mitogen-activated protein kinase; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; MRI, magnetic resonance imaging; MRS, magnetic resonance spectroscopy; NF-kB, nuclear factor kappa B; p-tau, phosphorylated tau protein; RA, rheumatoid arthritis; TNF-a, tumor necrosis factor-a; QDRS, Quick Dementia Rating Scale.



