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Patients face an unpredictable diagnostic odyssey...
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The therapeutic odyssey is even less predictable!
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https://ojrd.biomedcentral.com/articles/10.1186/s13023-023-02790-7
https://ojrd.biomedcentral.com/articles/10.1186/s13023-023-02790-7
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CURRENT DRUG DEVELOPMENT
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Because...

PATIENTS

- not diseases -

Credit: Unravel Biosciences

respond to

treatment “The good physician treats the disease;
the great physician treats the patient
who has the disease.”

— William Osler, “Father of Modern Medicine”
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Patient = Genetics + Environment + Time
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DRIVEN BY
PATIENTS — PREDICTABLE Medicine
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Unraveling an ORPHAN DRUG REVOLUTION
by partnering with patients

Build Derisked
New Therapies

Molecular Data
from Patients

Existing Drugs as
Discovery Tools

)

?

\) Clinical validation
\-) Defragment rare diseases




A Novel Business Model

Patient-centric focus tying scientific discovery to clinical benefit

Sustainable Discovery & Data Mine Novel Drug Development

rareShift™ a€o
Service Plattorm \\'\4 UNRAVEL

s ———BIOSCIENCES
www.rareshift.org www.unravel.bio

Rapid drug repurposing for rare, Biopharmaceutical company focused
ultra-rare, and undiagnosed patients, on novel drug discovery for high
anywhere in the world unmet need patient diseases

/__
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http://www.rareshift.org/
http://www.unravel.bio/

CLINICAL PRECLINICAL TARGET APPROVAL
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A global patient and healthy subject DATAMINE

Our stats:

© 2,500+ samples

@ 30+ countries ° 4
. . ®_ o e
©Q 6 continents o
& O
& 70+ disorders 30
K e < o
o] o ® o
o
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Our Approach

BioNAV™ platform predicts clinical outcomes: 40,000 clinical trials per patient!

BioNAV™:
RNA Network Model of Health + in silico Compound Library + Patient RNA Datamine

40,000 molecules in database
121M drug-gene interactions
364M unique network patterns

13 - : Unravel Biosciences © 2025
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Why do we use RNA?

A patient’s RNA profile more reliably captures disease impact vs. DNA

Overcomes challenges of commonly-used DNA-based approaches

O Copeed by { =

Captured by RNA <
(dynamic)

r

& Patients change, so RNA lets us

.

~

understand the biology
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DNA
(mutations, SNPs)

Diet
Microbiome
Medications
Environment

Activity

Sleep/Circadian



Biological NETWORKS are like Google Maps for patients

TARGET OPTIMIZE

Health Health

Map path to restore health Test existing drug in patients Design optimal new drug to
using simulations of human to validate efficacy and navigate back to health using
health network and library of uncover key protein targets clinically validated targets

40,000 compounds
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Sanity Check:

Can we predict clinically-proven treatments and
mechanisms knowing nothing about a disorder?
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PREDICTION VALIDATION

Identifying clinically-validated drugs for Tuberous Sclerosis Complex

% mTOR inhibitors are the standard of care therapy for TSC - target dysregulated pathway
@ Analyzed RNAseq from organoids from 10 TSC patients vs controls - no additional data

® mMTOR inhibitors enriched in top 5% of hits - validated by well-understood biology

Ranked Tx for TSC

! Y mTOR inhibitors

150+

Loss of function

TSC1 (9934)

varian

Sirolimus

X
\/ Everolimus

Cell proliferation
Cell growth

Suppressor
oncogenes

504

Percentile Drug Rank

Drug Index
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https://doi.org/10.1590/2175-8239-JBN-2024-0013en
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https://doi.org/10.1590/2175-8239-JBN-2024-0013en

Revolutionizing the rare disease odyssey:
Collaborating with clinicians

Before Treatment Weeks After Tree

@

&S

Severe Cornelia de Lange syndrome @ Walking independently

(\l

® Minimal seizures & hospitalization

S

Status epilepticus->Unable to walk

@ Deterioration over 18 months

&S

Nd

® >100 days in hospital

@

S

Palliative care->Hospice transition

Used with permission

18 Unravel Biosciences © 2025



Case Study: Rett Syndrome drug candidate in 18 months
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A Novel Approach to Treat All Aspects of Rett Syndrome

SisiSielegs | A Severe neurogenetic disorder that affects around 18 000 Patients in th"e]US

Severe cognitive impairment

/ — Seizures
@ Loss of ability to speak

Heart arrhythmias

Breathing difficulties

' Pathologic hand-wringing
Metabolic and lipid
dysregulation
\

Constipation and gut pain
Loss of motor function ‘

grome-ract-osneet.
Unravel Biosciences © 2025



https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Rett-Syndrome-Fact-Sheet

Discovered RVL0O0O1 for Rett syndrome

Al-discovered drug outperformed the only approved treatment

1

MeCP2

Mutation \ A P
° J S LY SN
' 0 i s
' \\{\ G A° 14 )
&

~§\ 'l“’-‘ : a

;J"'! @ t:ﬂ{‘.
RNAseq Data from Rett BioNAV™ predicted drug with
Syndrome Patients novel target in Rett

(short chain fatty acid-CoA enzyme)

Novak, et al. 2025 https.//doiorg/10.1101/2022.03.20.485056
21 Unravel Biosciences © 2025
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Culmulative Severity Score

Days of age
- CTRL Trofinetide & RVLOO1

Predicted drug (RVLOO1/vorinostat)
outperformed FDA-approved
treatment, trofenitide


https://doi.org/10.1101/2022.03.20.485056
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Derisking through CLINICAL IMPACT

® Male Rett patient in palliative care

& |dentified vorinostat using nasal
swabs/BioNAV™

@ Improvement observed at low dose:
@ Sleep quality (1 month)
® Normalized blood metrics (1 month)

® |mproved motor and cognitive function and
awareness (3 months)

@ 2 years of dosing led to continued
Improvement

‘I have noted a sharp progression of [the patient]’s
abilities, including muscular strength, muscular

endurance, postural stability, and general
alertness.”

- Patient’s physical therapist

Unravel Biosciences © 2025



VALIDATING TARGET IN PATIENTS...

Two INDs under review in Colombia, pIND with US FDA, Orphan Drug Designation, off-label validation

CLINICAL DERISKING COMMERCIAL DEVELOPMENT

RVLOO1 (oral liquid vorinostat) RVL002

(repurposed drug) (new drug)

< @ | gl FOA
Mechanism Validation

\ . (using developed biomarkers) / \ /
/ | )« (T X
f:“\ UNIVERSIDAD

MPECET - #
%gi DE ANgggum |

~ ..while developing RVL002, a NEW DRUG

23 Unravel Biosciences © 2025
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We partnered with the SPATA Foundation to
develop treatments for SPATA patients

THE

SPAT

FOUNDATION



PURPOSE of Study

25

Q

Generate clinical RNAseq datasets
from SPATA patients

Computational drug screening
tailored to patients

Build SPATA5 and SPATAS5L1
tadpole models

@
Q
Q

Screen top drug candidates
in both tadpole models

Unravel Biosciences © 2025

SPAT

FOUNDATION

Patient-Driven
Discovery

> Preclinical
Development




Who were the study PARTICIPANTS?

1 Population Study 1 Personalized Study
O

19 SPATA Patients
1 SPATA
Patient

18 Healthy Sex-Matched

Family Members 1 Healthy
Sex-Matched

Family Member

Thank YOU to the 39 participants!
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We see one main group and one subgroup of SPATA patients

Correlation

lm SPATAS & SPATAS5SL1 Druglist Correlation
0.5

Population Patients & Personalized Patient UB456

-0.0

. N
-1.0

. . uso70_P Tested Gene
. . UB456_P SPATAS
. . SPATASL1
UB076_P
. .. UBO77_P
Sex Genotype
. [Ueo7ep 95G>A p.(G32D), c.1918C>T p.(R640%)
B Female = p- ' G P
. . . -uo74 P EE Male €.251G>A p.(R84Q), c.2506A>T p.(I836F)
. . .l uBoBS_P €.251G>A p.(R84Q), c.1877G>C p.(W6265)
. . .l va0es b €.527G>T p.(G176V), c.2087G>T p.(C696F)
Age ¢.527G>T p.(G176V), c.1186_1188del p.(L396del)
i . . .l”‘“'" g 1.0 P c.527 G>T p.(G176V)
- . . .lum'"_"o3 2.0 B c.554G>A p.(G185E), ¢.989 991del p.(T330del)
L . . .luao'.ra_Poz - 3.0 B .556C>T p.(R186%), .1343C>T p.(S448L)
B | - - .0 BN C.826G>A p.(G276R), C.2066G>T p.(G689V)
- . 5.0
Fnd BN .989 991del p.(T330del), c.1234_1245del p.(G412_V415del)
. . -""'"3-""1 — el B c.989 991del p.(T330del), ¢.1585C>T p.(R529W)
B . . .l"mz—" _- o BN .989 991del p.(T330del), c.2406A>C p.(R802S)
i . . -uaon_P B 130 B C.1069G>A p.(G357R), c.2159C>T p.(A720V)
i . .-.-um” 210 B c.2066G>T p.(G689V)
. .l tarse o BN c.2079G>T p.(K693N), c.251G>A p.(R84Q)
[ I - B c.2081G>A p.(G694E), c.223A>G p.(M75V)
.l spata_nonstrat subgroup
. .luson_r . ]
' BEEN BECH  mOEEENEEERESE - o
EE L RS IS SRS S SRS SRS SRS SRR IR SRS SFOGPR SRS JPS SRS SR P% JPY
& & sa‘"\ sb" \,o‘\ \,06\ ‘,Q" \,e"’\ §°$ & sa« g ’y":&'\"" tgy‘s‘ & \’&e"' o“"‘oe"g \,o'\
2
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Log2 Fold Change
(Sample vs All Controls)
o

Expression of SPATAS and SPATAS5L1 genes
does not explain the subgroups

ye]

-

28

SPATAS

SPATASL1

N

TESTED GENE
SPATAS
SPATASL1

-

Log2 Fold Change
(Sample vs All Controls)

Groupl (smaller one)
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Patient subgroups may be explained by other gene
expression patterns -> potential biomarkers!

group

B Main group
s Subgroup

LOG2FC

o o
_
——
——
——
—
<—
—r—————
———
R
i

> 3 2 Y R DI
& TS FITT TS FETY FEITE SISO
O
O

GENES
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Differences are linked to mitochondrial metabolism
and immune system function

mitochondrial translation (GO:0032543)

translational termination (GO:0006415)

regulation of transcription by RNA polymerase Il (GO:0006357)
mitochondrial translational elongation (GO:0070125)

mitochondrial translational termination (GO:0070126)

translational elongation (GO:0006414)

positive regulation of glial cell differentiation (GO:0045687)
negative regulation of cell-cell adhesion (G0:0022408)

regulation of transcription, DNA-templated (GO:0006355)

positive regulation of multicellular organismal process (G0:0051240)
positive regulation of transcription, DNA-templated (GO:0045893)
mitochondrion organization (GO:0007005)

cilium assembly (GO:0060271)

organelle organization (GO:0006996)

positive regulation of transcription by RNA polymerase 1l (GO:0045944)
DNA repair (GO:0006281)

mitochondrial transport (GO:0006839)

positive regulation of metabolic process (GO:0009893)

fatty acid oxidation (GO:0019395)

cellular protein modification process (G0O:0006464)

positive regulation of oligodendrocyte differentiation (GO:0048714)
mitochondrial membrane organization (GO:0007006)

ribosome biogenesis (GO:0042254)

water-soluble vitamin metabolic process (GO:0006767)

positive regulation of epithelial cell proliferation (GO:0050679)
positive regulation of cold-induced thermogenesis (G0:0120162)
nucleotide-excision repair (GO:0006289)

positive regulation of RNA metabolic process (GO:0051254)

fatty acid catabolic process (GO:0009062)

tRNA aminoacylation for protein translation (GO:0006418)

30

GO Pathway Enrichment

0 2 4 6

—logio (Adjusted P-value)

Mitochondrial Translation Elongati

rRNA Modification In Nucleus And Cytosol R-HSA-6790901
Transcription-Coupled Nucleotide Excision Repair (TC-NER) R-HSA-6781827
Metabolism Of Water-Soluble Vitamins And Cofactors R-HSA-196849

Signal Transduction R-HSA-162582

Global Genome Nucleotide Excision Repair (GG-NER) R-HSA-5696399

AT A-6782210

§52241
53854

Blogenesis And Maintenance R-HSA-1
Metabolism Of RNA R-HSA-8

Innate Immu#te System R-HSA-1686249
airagellar Transport R-HSA-5620924
Signaling By Receptor Tyrosine Kinases R-HSA-9006934

Unravel Biosciences © 2025

Reactome Enrichment

3 6 9
—logi1p (Adjusted P-value)
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Fatty acid metabolism is completely opposite
between group 1 & 2

Group 1 Group 2

Acetyl-CoA Acetyl-CoA
O o
Article @ 21July 2021
Malonyl-CoA © O Malonate Malonyl-CoA O © Malonate . .
O ACP O ACP Muscular and Molecular Pathology Associated with
Acetylfocp] - MCT! MCAT AcetyFlacp] - MCTI MeAT SPATAS Deficiency in a Child with EHLMRS
© Malonyl-[acp] O Malonyl-[acp]
Frederik Braun'', Andreas Hentschel?, Albert Sickmann?, Theodore Marteau', Swantje Hertel!, Fabian Forster!,
CEMI [oxsm| ceEmi[oxsM| Holger Prokisch®*, Matias Wagner®*, Saskia Wortmann® and Adela Della Marina'
O 3-Oxoacyl-[acp] O 3.0xoacyl-[acp]
m- — https://www.mdpi.com/1422-0067/22/15/7 835
¢y (R)-3-Hydroxy- O (R)-3-Hydroxy-
"IC\[ [acp] acyl-[acp]
HTD2 HTDA
&, i i
O frans-2-Enoyl-[acp] O trans-2-Enoyl-[acp] \“J Fatty a CI d d yS reg U | atl O n a |S O
found by Braun, et al. 2021
Acyl-[acp] __ Acyl{acp] .
o T - T SPATAS patient
| |
| |

Octanoyl-[acp] Octanoyl-[acp]

_‘______
+_____

Long-chain acyl-[acp]

Long-chain acyl-[acp] Hoxad \ocp)
xadecanoyl-[acp

(Hexadecanoyl-[acp])
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https://www.mdpi.com/1422-0067/22/15/7835
https://www.mdpi.com/1422-0067/22/15/7835
https://www.mdpi.com/1422-0067/22/15/7835

IL-17 pathway is regulated differently between groups

IL-17 SIGNALING PATHWAY

IL-17E
producing cells
CD4+ T cell, Mast cell
Fospopi, Hrsephi
Epithelial cel
|

IL17E

IL-17A and IL-17F
producing cells
CD4+ T cell, CDS= T cell,
8T cell, NKT cell,
LTi-like cell, Epithelial cell

Group 1

IL-17E targeting cells

T cell, Macrophage,
Nuocyte, 112 cell, MMP-type? cell,
thelial cell

———»Induces Th cell responses and
suppresses ThiJ cell responses

IL-17A and IL-17F
targeting cells

11, Keratinocyte.

<l Macropisge

al
Teell, B cell, Fibroblast

Chemokines

Cytokines

DNA
Iyl M Autoimmune pathology
JLb LI LAPL | O—= - u[mplﬂlrrgumm t
Immunity to éxiracellular pathogens
B mRNA subility /+p
GSK3B
IL-17C IL-17C targeting cells
P"’"“‘é’g;“?“] Monocyte
mmphwr“f‘, Inflammatory genes
DNA L1 IFH. nflammatic
\ — I 175.] inflammation
el O—» ——m  Hosidefence
IL1ic iCRe ctl_[TRAFS Antibasterial peptides Pttt
Thi7 cytokines
178 IL-17B targeing cells
Produeing cels curon Monocyte, Endothelial cell
el y Inflammatory genes
= i 17RE] DNA
IL17R B Actl | TRAFS o—» [ | [WFe] ——————— - Proinflammatory acti
IL-17D IL-17D targeting eells
P':_'B’?"_‘E “‘]'“‘B " Endothelial cell, Myeloid progenitor
+ T cell, B cel
| DNA
IL17D

04657 371523
{c) Kanchisa Laboratories
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IL-17E
producing cells

Group 2

IL-17E targeting eells
oll, Macrophage,

IL17E

IL-17A and IL-17F
producing cells
CD4+ T cell, CDS+ T cell,
V3T cell, NKT cell.
LTilike cell, Epithelial cell
|

|
|
|
|
|
|
|
\

— _p Induces Th2 cell responses and
Chemokines suppresses Thi7 cell responses

IL-17A and IL-17F
targeting cells
Epithelial cell. Keratinogy
‘Endothelial cell, Macropkiage.
Feell, B cell. Fibrobias

Autoimmune pathology

1L-17C
producing cells
€D+ T gell, DC,
Macrophuge. Keinbeyte

Condrocyte, Neuron
|

il recruitment

feutroj
Anti-microbial Immunity to extracellular pathogens

— —® mRNA stabi Tissue remodeling

ILA17C targeting cells
Manocy

Inflammatory genes

DNA Inflammation
Host defence
Autoimnune

o (et [rmars

IL-17B targeting cells
Monocyte, Endothelial cell
Inflammatory genes

vities?

y activities?

’J_I_‘ DNA
— [iL-17R8]
1178 i 11ma) ol |TRAF6 o— Il (wFe] ———— +  Proinflammatory
1L-17D IL-17D targeting cells
P"’(‘;‘;‘“Tl ‘i}'“‘B al Endothelial cell, Myeloid progenitor
+T cell,
| DNA
IL1D 2
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BioNAV™ identified many highly ranked drugs with
repurposing potential for each patient group

UB069 ~ | UB071 - " UB072 - UB073 - | UB074 -~ UB070 -~ UBO076 - UBO077 -| UB0O78 -~ UB082 -| UB083 - UB084 ~| UB089 - | UB091 -~ UB094 - UB098 -| UB154 - UB177 - |

39.97 26.20 59.65

25.93
23.50 68.63

50.36 3161 68.74
28.46 26.71 62.80  66.48

22.62 32.41 20.86 71.05
50.04 29.48 62.03

@ Next steps: select top candidates and screen in SPATA models

33 Unravel Biosciences © 2025
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Patient Study Summary SPAT

FOUNDATION

\

Generate clinical RNAseq datasets ) RNAseq datasets from 20 SPATA
from SPATA patients patients and 19 healthy controls

Computational drug screening Predicted multiple clinically-
tailored to patients translatable drug candidates

Build SPATAS and SPATASLT
tadpole models

J

in both tadpole models

N (N O O

Screen top drug candidates ]

34 Unravel Biosciences © 2025
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CLINICAL PRECLINICAL TARGET APPROVAL
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SquishyWare™ Screening Platform

Developing the SPATAS & SPATASL1T tadpole models

Embryos CRISPR Disease Model
. + S = am o
P ——

@ Genetically engineered tadpoles that match patients’ genetics

€@ Mosaic & outbred disease models which better reflect patient
heterogeneity

36 Unrave | Biosciences © 2025



High-throughput in vivo screening of clinically relevant metrics

Social & Behavioral Patterns Drug
Phvsiol responsiveness
siolo .
. y . 9y Location Preference A , :
(E g Clrcadlan Rhythm) WT vehicle RTT vehicle
e A¥ s
30 VA \ A
=AM N
20 \ AT VT v
WVASVA RAVAM
0 N
10 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
g ARV T . TR ekl o] | V,N
0 250 500 750 1000 1250 1500 1750 200( I“ ,'\\‘, \
H :f\‘\. p .‘I‘ ‘I"‘\l‘l "\ A * fll\
ATV vV
. { '
Velocity & Pathology .
Morphology (e.g., Seizure Phenotype) : -
Social Interaction Microbehavior
E: ‘—':-"'-"-“-‘ —‘t-'“"‘-“: T - S A ) u‘m?s .
200 & 4 H‘M—-»“"*_ ”“_—"+. - E 0.0100 60
33| e s et ampe it of b s e 1 “ énomb "
Il H _{ """i"* 0.0050
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SPATAS5 and SPATAS5L1 were

created and show to patients

Phenotypes experienced by Phenotypes assessed in the
patients include: tadpole models include:

A Developmental delays A Developmental delays

A Microcephaly A Microcephaly

A Intellectual disability A Viability

A Seizures A Seizures

A Spasticity and hypotonia A Vestibular function

A Hearing and visual A Swimming behavior

Impairments.



Developmental Delay Decreased Viability
SPATAS and SPATASL1 CRISPR-knockout tadpoles display SPATAS and SPATA5L1 CRISPR-edited tadpoles show
developmental delays through decreased tail lengths decreased viability compared to Wildtype animals
Viability 6dpf Viability 6dpf
100 1004
% 504 - ** 5 :; %0 o ® . iL
6dpf Tail Length 6dpf Tail Length > . . .
1200 1500+
_ - : 0 T T T T
C z 1400 . =T p— — 4 A o o
2 00d . | == N 4 A PR A O
‘:Emm 3 -.' ) %13“ & ﬁc‘f@@w o8 ﬁﬁiﬁﬁ"‘ . f qﬂb@ 4#-& 4&&
B i "ot -§,12l'.ll.'l- 4.&':‘{;1 4% .y “4'&- 34 45.‘ ‘}:.., 4{\ ‘}:\
% 10004 © " ¢ {, 5 1100+ &£ 1‘,5?' RPN s s
- = & F L7 Q¥ q¥
= . = 1000- 2 o & =
900 T T T T 900 T T
S T
4#‘@:5&9 g af qﬁ& d & N*F'{?
R & &
& £ <°
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Tadpoles models show abnormal brain development

Olfactory |

SPATAS & SPATAS5L1 tadpoles present Ocutar

with smaller and abnormal brain Brai
o (frontal to
development compared to wildtype coever) A
1 Vestibular g
animals t

15dpf  SPATAS5L

SPATAS SPATASLL1

40 Unravel Biosciences © 2025



Seizure Model - Tadpoles show different types of seizures

Non-seizure

Seizure Events

N
/
C-shaped Uncontrollable
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SPATA tadpole models show greater

SPATAS and SPATASL1 tadpoles experience more seizure events than control animals both
spontaneously and when dosed with seizure inducer

Flow Magnitude Sum

6000

4000

2000

Seizure Assay

Flow Magnitude Sum

6000

Seizure Assay Induced Seizure Activity

S$S

¢+ 6000
| 3 J
40004 e 3 ol
| S 4000 |
>
i E
2000~ . o
©
—.{— = 2000-
5
0 T T T T o
N 2N 0 ' '
& & & &8 S S
q?‘ Vi §9 59 9§p X
w2 PN Q W
QNP > w
Q?” 5 A N
S v/\‘? N /\v\'
23 v



Vestibular Function

SPATAS and SPATASL1 tadpoles display an abnormal loss
in vestibular function compared to control animals
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Swimming Behavior

A Wildtype animals display normal swimming patterns
consistently staying around the outside of the dish

A SPATAS and SPATA5L1 tadpoles swim more irregularly in
the middle of the dish
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Comparing SPATAS and SPATASL1

Spatial Orientation
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SPATASL1 tadpoles
display significantly worse
vestibular function
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Viability 6dpf
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SPATASL1 tadpoles often show a severe
and mild group as shown above
SPATAS tadpoles have slightly worse
survival
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Spontaneous Seizure
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Preliminary in vivo Validation of BioNAV™ Predictions

High-Scoring Drugs Improve Symptoms Low-Scoring Drugs Worsen Symptoms
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Low doses of highly predicted drugs appear to improve Low-ranked drugs appeared to worsen phenotypes
viability and swimming behavior in SPATAS tadpoles. like viability, seizures, and vestibular function
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THE

Summary SPAT

FOUNDATION

RNAseq datasets from 20 SPATA

Generate clinical RNAseq datasets )
patients and 19 healthy controls

from SPATA patients

Predicted multiple clinically-

Computational drug screening )
translatable drug candidates

tailored to patients

Build SPATAS and SPATASLT )
tadpole models

The SPATAS and SPATASL1T tadpole
models have been developed

in both tadpole models two promising hits so far

N (N O O

In progress
Screen top drug candidates ])[Validating selected drug candidates With}
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The predictable medicine company™
e

rareSHIFT™: https://www.rareshift.org/

Unravel Biosciences: https://www.unravel.bio/
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PREDICTABLY STRATIFY PATIENTS

Therapeutic response biomarkers to stratify patient populations

i Complex Patient Population aathogenicloenc l

li%).5
-1.0

Tested Gene Molecular Consequence
VRG5O W Frameshin

= SON [ omsense
sox Nucleiide Therapeutlc Response pvalue log2fc
EEm Female
. Male z’gﬁg‘T Group (TRG)
©.884dup
hoe o Group 1 0.0533 -0.3456
00 W ¢ 4776 4779del
- 10 B 4919 4D23delACATG o 0 0005 _0 4101
- 20 . c52360up
—t e N N N N N N N N N N N o
= Emm L L L E L FEE L ESEFEEELE LS
0 - 58120 Al el i) Nl o o & Ne) Nal
:::::: B v SV ) ¥ W 'l« v SV B S 'l« 0° " ¥ o 00 oS SV v
_— = T FFIFFFIFFIFFIFIFFIFFIFFIFIFIFIFFPFySFyYyyEyFyy Ey
= 90 Patient
- 100 Protein
- 1.0 . ABATIS
. 2.0 pAsp1640ts
- 60 . pE135Ter
- 170 = e
. 19.0 . pLO91_Me92insTer10
= o il
- 250 — zmzr
W 51594
. p 518456
p.S1068
Subgroup — i\'{;:ﬁﬁ
Group 1 - p 295t 29
Group 2 oo ..]Eu ® Subgroup 1
() 0_ ......... '3 I RRRERERRRE RN @ o
o . iE 4 ® Subgroup 2
C 2
< ®
O
5 47 1
o
L 6 [ J
[}
-8

1 1
Subgroup 1 Subgroup 2

50 Unravel Biosciences © 2025 N
N,



PREDICTABLE DRUG DEVELOPMENT PATH

Matching preclinical models with patient subgroups to derisk clinical translation
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BioNAV™ network analysis extracts consistent
DISEASE SIGNATURES ACROSS TISSUES

ALS signatures are dominated
by source tissue
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Nasal swabs accurately represent patients

Home collection kit with preservation
solution enables: ?

€ Self-collection with good patient compliance

(\(3‘4 No need for cold chain

gene count

&% Global sample collection 0
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Gene expression from nasal swabs provides
reliable coverage of even neuronal genes. }

% >57.000 coding and non-coding transcripts captured =

& All 1,600 neuronal and synaptic genes

@ Py
& Neuronal-related pathways are well represented & &
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