SORBONNE Full Genomic Analysis of ANAVEX®2-73 Phase 2a Alzheimer’s Disease Study ldentifies

UNIVERSIT ) ) . = - =
o E Biomarkers Enabling Targeted Therapy and a Precision Medicine Approach theimers Q asscistion
ulatory

Ar ana ) Patghflnders Harald Hampel, Prof., MD, PhD!; Mohammad Afshar, MD, PhD?; Frédéric Parmentier, PhD?; Coralie Williams, MSc?; Adrien Etcheto, MSc?; Federico Goodsaid, PhD3; AAI[ / 18

STRATESHC B aUCATORKINTEL QSRR CE = Emmanuel O Fadiran, PhD?, Christopher U Missling, PhD%;
1. Sorbonne University, Paris, France, 2. Ariana Pharma, Paris, France, 3. Regulatory Pathfinders LLC, Pescadero, CA, USA, 4. Anavex Life Sciences Corp., New York, NY, USA

Material and Methods: DNA and RNA Sequencing Material and Methods: Focused Data Analysis Results: COMT Gene Variant Associated with

A Differentiated Response
- ANAVEX®2-73 focuses on a new target relevant to Alzheimer’s e Ki‘;zt‘lzzgesg‘:g’e
. . . RNA strand- ific: WES: ey — . . .
dlsease and Other neurOI()glcaI dlseases TruSesqr:tr:'ansdpee(;:m(l:RNA Agilent’s SureSelectXT 1 o::‘;:;* @:““’ ?5,* NeurOdegenerative Disease ?/Za]r.|;)nl\‘|t? Pat|entS Wlth a Wlld-type COMT gene Were found tO have
, , M Library Prep Kit R t kit - - -
- Sigma-1 receptor (SIGMAR1) serves as an intracellular i .!"'r. 444 Bead based method for  Aglent's SureSelect Exome " oa1 genes of Relevant Gene Panel Va1 RNA an improved benefit from ANAVEX®2-73.
chaperone and functional modulator of calcium homeostasis and ,l! '&i | e on VE+UTR Capture Library kit ocus from3 | ooy Metabolism Benes = | Delta ADCS-ADL
. . . . . 1) . . Delta MMSE B
synaptic plasticity. It is involved in several pathways related to &5" Hﬁil baxgene tubes _chosen panels: | | (420 ) siGMAR1 Gene neighbors expreb5|s|on Week 57 from Baseline) (Week 57 from Baseline)
Alzheimer’'s disease, i.e. reduction of beta amyloid e .. variables o b=
S . Yol " . A A KEM® Focused Analysis on Subsets of Rules: . | P
hyperphosphorylated tau, oxidative stress, and neuroinflammation . Cluster generation: cBot (lllumina) Univariate 11 rulos — @ |°
: N h » Paired-end ing: 100bp reads, HiS : £ =]
. The direct occupancy of ANAVEX®2-73 at the SIGMAR1 has s, ana(n) B B o0 itk Flm el o, P e — \ : . :
: : ey g Genomic Non-Genomic Endpoints 25« E R |4
been established using quantitative PET scan (AAIC 2018) {Data (DNA/ } Data - { (evolution of J 5% - E¥ 0
» Anavex Life Sciences identified genomic biomarkers for increasing CGTCETTAGGT RNAT WElinica IS Scores) 2% =L
success rate in Alzheimer’s disease clinical studies ACGCTACGACCT Multivariate 2:1 rul I 2
ultivariate 2:1 rules a < |
_ _ L gg’g:r”(‘;%mgg GRCh37.p13 genome reference [1] - . , \ s = &
. F.uII genomic gnalygls of ANAVEX®2-7§ Phase 2a Alzheimer’s Cotaall Genomic | Non-Genomic Non-Genomic — 1 <
disease study identifies biomarkers enabling targeted therapy and Data (DNA/ Data + Data 0 | (evolution of - - OV Leme conm leniae
. . RNA) . (Clinical/PK) |  (ClinicallPK) | e COMT Leutdo — COMT Leulds Truncation {n=4 o
a Precision Medicine approach Truncation (n=4)  wt (n=16) =4 wt(n=16)
 Targeted therapy benefit is expected for about 80% of patient . .. : Gene Variant Markers Improve Effect Size
hopulation Results: Significant Relation between ANAVEX®2-73 , _
uman genome Translational: Concentration and Response (ADCS-ADL) (Cohen’s d) with ANAVEX®2-73
What is a Patient Selection Marker for Precision GRCh37.p13 - Compare with known genomic 0=0.03 A higher Cohen’s d implies less patients are needed to
Medicine in Alzheimer’s? DNA [1] i;ter;?otns SO T ' o = pvalue of Mann-Whitney U tes show a significant difference between placebo arm and
- en ransiationa otneslIs = 6 . _
Full Exome ! " g & \ ANAVEX®2-73 arm in a clinical study.
an) 0+
Objective criteria for Anavex did a preliminary 33 311 Genes £ 7 I —WwSE | — ADCSADL
selecting patients into a Phase 2a study with [ RNA J (HGNC symbols) R Analvsis: Ege | pro2 variant N T
clinical Study WhO are Iikely ANAVEX®2_73 to identify ) esponder na YSIS- % % g H_Cc;lncgntr:g%nsiNDpl«-VEXI@)Zl-}?h E){jgi/i;)rr;a?;COl\/lT | | 105 0.93
to benefit from the therapy patient selection markers |dentify genomic hypothesis = 2 ‘ 'Y ) elta Hig MMSE baseline>20 | | E - | |
- i O s
» Minimum baseline - Study results were analyzed 860 Pathways ZCI’\I”AS\'/Séith_V;'gh response to < . Excluson of SIGMARL [y | | o | ors
thresholds for cognitive or by Ariana Pharma using their [2],13] \ = ‘) ) ed o MMSE baseline 220
functional evaluations proprietary Al KEM® < L (nivgv) — (i:';)m — (n'fg) — -
platform : _ _ (before marker m I oes oz
. Genomic biomarkers: Material and Methods: Data Integration and Analysis Concentration ANAVEX2-73 (ng/mL), Part B prespecifcaron |
variants in DNA which * The results of this analysis 0.0 Small: Medium: Large:  Verylarge: 0.0 Srgazllr Megi;m: aree: very torge
identify who will — or will not showed strong patient Data Integration Results: SIGMAR1 Gene Variant Associated with e e e o |
— benefit from the therapy identification markers for HI. 5 _ . Improvement of Scores in Week 57 from Baseline
clinical studies \ e Scores Differentiated Response Summary
12 | ADCS-ADL| Baseline
i . Scores L) Delta MMSE Delta ADCS-ADL | T T | |
o Evolution J ADCS-ADL (Week 57 from Baseline) (Week 57 from Baseline) « Systematic analysis using KEM® identifies actionable parameters enabling
e . | 0=0.048 a precision medicine approach to include best responders in follow-up
ANAVEX®2-73 AD Phase 2a: Timeline and 0 X 33311 Genes 6 109 $=0.023 Phase 2b/3 study
= = — ez B 4 i
Description of the Cohort cva (e —HTBR NA N + Patients with a wild-type SIGMAR1 gene were found to have an improved
o sssassmen, » Fos FGs ) ) benefit from ANAVEX®2-73. Patients with a variant of the SIGMAR1 gene
1 M e il | ital signs N\ 7 B . .
iaRieNiays isnIon !" :!"ﬁi.  co- Predication | Fes: ul rome G . o (rs1800866) were found to have a limited benefit from ANAVEX®2-73.
N jisKiena .!'.!. .il. N~ ) 0. Same for COMT variant (rs113895332/rs61143203)
‘sfoely _‘. i ShEAeNe i o, Helps identify patient -4 7 i _ _ _ _ _ _
)\ 4 R, 27# ﬁ,n,n ] Helps identify patient selection biomarkers . 14 -  Including patients with milder disease stage (baseline MMSE =20) and the
( selection clinical criteria . 18- exclusion of AD patients carrying SIGMAR1 variants results in a score
—\__ 002 study" ) 003 study _ A 4 e 22+ improvement of +1.7 MMSE and +3.9 ADCS-ADL, respectively at week
\\Q Data Analysis < Systematic Generation of -26 - 57. The additional exclusion of the COMT variant results in a score
@ . IGMARL1 Pro2 IGMAR1 | ' i _ i
3 K Q)q}l* Q,@ Q)@}* Using Al platform TS B, all Association Rules S\griant (n_r; (;Sz o SIGMARL Pro2 SIGMAR1 improvement of +2 MMSE and +4.9 ADCS-ADL, respectively for the same
% | | _ Q ,§ X$ . _ # 8 L .50 Million relations extracted and ) ) variant (n=5) GIn2 (n=15) period. Both effects would be clinically meaningful
Palrt A.dPK o ensien Mversion 382 R e characienzedrom study date | The minority of the population (about 20%) has the variant SIGMAR1
vV an Oral only Oral On/y < :‘a ¢ 50 p=0.015 ° A
Oral » Association rules provide « KEM® (Knowledge Extraction Management) . RNA expression analyses are 2 gene, hence the majority of patients (about 80%) is expected to benefit
< Part B extension administration of ANAVEX®2-73: unigue, unbiased results helbs overcome the challenaes of analvsis of e . s from ANAVEX®2-73
Cross-over administration Oral once daily: 10 mg, 20mg, 30mg, 40mg, 50mg ! eip _ eng anaty more difficult to determine as 7
and generate new biomarker data in small clinical studies [4] . . < . . : : :
C e hypotheses patient gene selection markers, but 8 « Gut microbiota has been collected and will be incorporated in future
Algﬁgge‘ﬂaﬁgigfﬁnts 1 pationt s utsice nluion reri can confirm the information from - analysis
Ace ramac: 55 0 85 Thlslfet”wa? exclu:jded tffom | Rule example [ support number of times that the rule is checked in the dataset gene variants as patient selection 5 . The data provides support to further clinical development of
Diagnosed with MRI and/or PET scans INCT02244541; PNCT02756858 [ ] ., | Confidence’ proportion of cases verliying Vart = low and Vard - markers ANAVEX®2-73 and further clinical studies in other indications are planned
KEM® generates association © |lfue |
- 5+ R —— or underwa
{Rl]e];ee;eo:jcee:eference Consortium Human Build 38 pat;h release 10 (GRCh38.plO).https://vaw.ncbi.nlm.nih.,qov/assemt?lv/GCF 000001405.25/#/st rel)J(I'LZjStI\\:ea :rilazerEgrt\ieS(lenrulaers] g Lcilftv rgtif) '(I?f the ObS?r\éed Sué)potrt to that expected if Var1 = low : - y . - o o . .
 on s e o e o Mo i e Sn sty o oro charaetarized by 4 metrics e ere e All =20 ptents i tudy at week 57 with genomic dota ADCs-ADLSoperom + Anavex is pioneering the use of precision medicine in CNS disorders,
[C4r1eAr;si:tar;Im,\l/_glrL?;J§i,ea(;wr(?l.Szaolloa;:h7n6J7._(727O4().7)l\/IuI‘uobJectlve/l\/Iultlcrltena Optimization and Decision Support in Drug Discovery. Comprehensive Medicinal that help ranking them. \ P-value Fisher’s exact test D= p-value of Mann—Whitney U test |nclud|ng Alzhelmer S dlsease




