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Disclaimer

J.Jensen is CEQ/CSO, Board Member and Shareholder in Trailhead Biosystems inc.
FORWARD-LOOKING STATEMENTS

This document contains forward-looking statements, which include statements related to future business or financial
performance, future events or future developments.

Representatives of Trailhead Biosystems Inc. may from time to time make forward-looking statements. Such statements are
based on the current expectations, projections, estimates and assumptions of Trailhead Biosystems Inc.'s management.

Such statements are subject to a number of risks, uncertainties and factors, which could cause actual results to differ materially
from those anticipated. Such statements are beyond Trailhead Biosystems Inc.'s control, but are based on Trailhead Biosystems
Inc. management's beliefs, as well as on assumptions made by and information available to management at the time of
preparation of this document and involve significant subjective judgments.

Actual results, performance or achievements may differ materially from these expectations, projections, estimates or
assumptions. Accordingly, no representations are made as to their attainability.
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Stem cells:

Human Donor

Adult human cells are
isolated from healthy or
sick donors

No ethical concerns related
to fetal-tissue use

Possible generation of lost
or dysfunctional cells can
be used to treat the patient

Trailhead Biosystems

» ‘ iPSC reprogramming

he Hardest Challenge

iPSC culture

Cells are reprogrammed
to the stem cell state
(pluripotency)

Yamanaka and colleagues
pioneered the method
(Nobel prize, 2012)

iPSCs are unlimited in
expansion, but fail to show
any specialized features

iPSC differentiation ‘

Specialized cells

Specialized cells make up
our body and collectively
make it work

Making iPSCs robustly enter
specialized fates is very
difficult

When this problem is solved,
it will open a gateway to
broader use of human cells
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The demand for cells is enormous,
but the options are limited

Of the options available, cell purity
IS poor

There is a lack of consistency from
batch to batch

Not available in the quantities the
market demands

Development and production
processes are largely done manually

©
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ThIS ‘Problem’ is very costly (NIH only)

Source: NIH RePORTER queries

@ Projects [ Sub Projects

“embryonic stem cell”

FUNDING
Now >0.8B USD/year
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“directed differentiation”

FUNDING
Now >400M USD/year
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400M

“induced pluripotent stem cell”
FUNDING
Now ~1.4B USD/year
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“directed differentiation”
PROJECTS
Now >800 projects/year
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Not Hypothesis-Driven
Research...

We replace manual discovery with robotics in
a high-dimensional space of regulatory inputs

 We identify critical process parameters
for each cell type

« We manufacture cells at industrial scale
(billions per run) in bioreactors with high purity

Experimental designs are
mathematically calculated «  We build cost-effectiveness into each protocol
and executed by liquid by leveraging low-cost media components.
handling robotics




Powered Empiricism in HD-DoE®
Developmental Biology

HIGH-DIMENSIONAL
DESIGN OF EXPERIMENTS

« Computerized, robotically-executed, experiments
with speed, precision, and scalability

« Data-driven, unbiased determination of
critical process parameters

« Proprietary, internally developed software
tools

« Empirical data created and owned by Trailhead

« All protocols built from scratch

railhead Biosysten a PICTURED HERE: TRAILHEAD ROBOTICS
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.but at a fractional cost

>40x compression

~$80,000 v

~$2,000



Accelerated Protoc.ol Development . We organize each
through mathematical analysis of et acc<t>trdmg
effector-response matrices S RSEEEIR A PEee

- el We dimensionally reduce
o Fuas the design space (8-13
> factors) into 3 dimensions
and visualize effects on
genes by factor

We can quickly iden fy

. : lea ing to
A & more efficient recipe

% % : development
Q
9 5 9
-60 25 & 5 Q\@\,

-
L 4
G ; e




We build PROTOCOLS

A9 Dopaminergic Neurons
All protocols are built from beginning
to end by us
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FATE MAPPING scRNAseq technology

o

Cell Fate
‘Metro Map’

Individual TFs plotted
within the lineages
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Systematic reconstruction of cellular trajectories
across mouse embryogenesis
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) HD-DoE outputs gene regulatory information

B HOXA9
Experiments Programs that Teams that test Number of factors
that test for the test for the for the that have significant
expression of expression of expression of coefficients for this
this gene this gene this gene gene
38 iPSC to HSC Mesoderm 443
A sample of coeff' cients for HOXAS
== = " Confidence
C Error P Value e r?
2)7256 3473 00034 695203 08322
196006 474236 0.0001 985524 0.8583
10031 48175 0083 983447 09694
296825 S85096 00002 115742 08448
22149 563366 0012 142632 0.867¢
16864 49334 00158 176270 0.7469
219078 687768 0049 47856 06670
C Mesoderm Ectoderm Endoderm All Teams
Total Unique
T Uripie 342 355 169 793
Genes with
significant
e 333 340 152 753

(p <0.05R%>0.75)

Total Coefficients

Coefficients with
significant effects
on genes
(p < 0.05)

4,377

5,990 3,788 13,946

Note: The values for all teams are not equal to the sum of unigue genes/factors across teams, 35 teams may
test for the same




2ND Gen Protocols

Protocols are built to achieve purity
and function

Each protocol is developed from
scratch and starts from induced
pluripotent stem cells (iPSC)

Each protocol step aims to achieve
efficient conversion to the desired
fate

Validation of critical cell

H " ' o .
determinants occurs at each stage y 9 b ' ‘
SFlfErEEATioh . JAD:su type b
Comprehensive testing is

performed using qRT-PCR, RNAseq, Do pam I nerg ic -

Immunofluorescence, flow e 2

cytometry, and multiple cell . ﬁT

functional assays M Idbraln Ne Bn“
TH+ (Red), b.u Ln (Green) o ,v.. 3 . :
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Brain/PD: A9 DOPA+ SNc Brain/HD: DRD2-Medium Spiny Neurons

Specialized Cells s

——— Brain: Oligodendrocytes

Current Trailhead Cell Programs Brain/Epilepsy: PVALB+ interneurons A\ Brain/Epilepsy: SST+ interneurons
. ) Vasculo-leptomeningeal cells
Eye: Retinal Progenitor Cells
(¥§ Eye: Photoreceptors

Lung: AECs
(recently commenced)

/

Heart: Cardiomyocytes
(recently commenced)

Endothelial cells : )
Pancreas: islet-like cells

Hepatocytes (Liver Disease)

Blood, megakaryocytes/platelets —/ |

Blood: Hematopoietic Stem Cells —/4

Blood, macrophages (MO, M1, M2) — |

/ \
Q Blood, T-cells ~ |\ Blood, Monocytes

= Trailhead Biosystems © it \




Systematic Control of
lineage selection

We iteratively apply HD-
DoE® where each new
experiment increases our
knowledge base

The method is essentially
one of step-wise attractor
jumping

Dramatically lowers cost and
time for each cell as we
move forward

Human cell fate space >500 specialized cell types
Trailhead Biosystems © 16



Trailhead Biosystems Cell lineage visualization Prototype
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Cell lineages - Scoping and Coverage
CELL LINEAGE KNOWLEDGE MAP
The Company subdivides its

protocol Development
according to germ layer:
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Cell lineages - Scoping and Coverage
CELL LINEAGE KNOWLEDGE MAP
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iPSC-Derived TrailBio® A9 Dopaminergic Neurons

« 23-Day differentiation process leveraging low-cost raw
materials

« 70% Purity measured by tyrosine hydroxylase expression

+ Optimized for SOX6 expression, indicating presence of A9
subtype lost in Parkinson's and avoidance of VTA subtype
prevalent in published protocols

+ High Dopamine release at base level; 12 ng/ml on day 7 of
the protocol compared to 0.01 ng/ml from other market
product.

» Cryopreserved single cells in vials
« 80% Viability post-thaw

* Novel differentiation method built on HD-DoE® platform; no
dual SMAD inhibition




Comparative Data: Traillhead Cells vs. Other

Dopamine release of DA neurons at 2 timepoints was measured and compared to commercially available cells

Axis Split
A v. TB cells B v. TB cells
5 = TrailBio - &= TraiBio

At both timepoints, 4 to 12 ng/ml E - E 1:_ I pal Other
dopamine was detected from %10_ go . i
Trailhead cells at base level E i E
(15 minutes at HBSS buffer). 8 ] 0.054
Released dopamine from o siood
Other was around 0.01 ng/ml. Da;:ys " sm;:i“ Da;:ys i sm;:i“

Dopamine Release from Trailhead A9 Dopaminergic Neurons is significantly higher

© Trailhead Biosystems 2
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iPSC-Derived TrailBio® Hematopoietic Progenitors

7-10-Day differentiation process leveraging low-cost
materials/manufacturing process

>80% CD34/CD43+ purity measured by flow cytometry assay,
unpurified

Expression of HLF, SPINK2, MECOM comparable to primary
Full, balanced multilineage potential across all blood lineages

Current yield: up to 300M cells/batch in 0.5 liter bioreactor;
process amenable to further scale-up

Cryopreserved as single cells
90% viability post-thaw
Novel differentiation method built on HD-DoE® platform

22
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Comparative Analysis of IHPCs: Trailhead vs. Industry Standard — Post-Thaw Viability
Cryopreserved > & Monocyte

iHPCs

To understand weather Trailhead iHPCs are
a competitive product, we compared our
cells against FCDI HPCs, focusing on post-
thaw viability and lineage differentiation
potential. For this evaluation, FCDI cells,
day 3 /4 iHPCs from batch 1, and day 4 cells
from batch 2 were thawed and test for
viability via flow cytometry.

The post-thaw viability of Trailhead cells
was comparable with Fuji cells (88%-90%
viable - A) and all cells appeared
morphologically healthy after 24 hours of
culture (B).

« Trailhead iHPCs post-thaw viability
comparable to competitor cells.

Trailhead Biosystems ©

> @ Neutrophil Increased purity and viability, CDTIb+

Thaw Viability QC Lineage e o
I > . T-Cell Increased lymphoid output (CD7/CD5)
B 1D post thaw

Post-Thaw Viability

100+

% of live cells

TB induced HPC Comparison Product

23 b &
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iPSC-Derived TrailBio® Hepatocytes

24-Day differentiation process leveraging low-cost materials
Higher CYP450 activity when compared to published protocols

CYP3A4 and AIAT expression comparable to primary human
hepatocytes

Specific data on CYP2C9 and CYP3A4 metabolism activity

Albumin secretion as measured by ELISA; reduced expression
of the fetal marker AFP.

Current yield: 1 billion cells/batch in 1-liter bioreactors; process
amenable to further scale-up

Novel differentiation method built on HD-DoE® platform;
Hepatocytes are generated from a highly regionalized foregut
progenitor.

24



iPSC-Derived TrailBio® Hepatocytes

» Bioreactor produced iPSC-derived hepatocytes were cryopreserved & recovered to assess
phenotype stability

* Robust expression of HNF4A, ALB, TBX3, ZO1, UGTIA9 & UGTIAT was observed.

HNF4A/ALB UGTIA9/HNF1B

25 Trailhead Biosystems ©



iIPSC-Derived TrailBio® Pancreatic Beta Cells

17-Day differentiation process leveraging low-cost raw materials
>20% CPEP+ purity measured by flow cytometry

No generation of enteroendocrine cell subtype in contrast to
published protocols

Resembles primary human islets in endocrine composition:
Alpha, Beta and Delta cells within iPSC derived aggregates

High levels of insulin secretion as indicated by ELISA analysis.

Current yield: 1 billion cells/batch in 1-liter bioreactors; process
amenable to further scale-up

Cryopreserved as aggregates
>85% viability post-thaw

Novel differentiation method built on HD-DoE® platform; cells are
generated without the use of TGFB or WNT agonism and are
differentiated through the dorsal endoderm lineage.

RS



R&D

. HD-DoE®
« 2D Cultures

+ Conceptual & Testing

Ectoderm

Forebrain MGE Somatostatin+
ABAergic

LB+ Interneurons
Spiny Neurons

Forebrain LGE Medium Spiny Neurons

progenitors
minergic Neurons
ar Leptomeningeal Cells

Mesoderm

temn Cells

d Progenitor Cells

tic Cells

Endoderm

Pancreatic Insulin-Producing Cells

2

Trailhead Product Process

Design Transfer (DT)

Manufacturing

)4

0.5-1 liter

0.25-1 billion cells

3D Aggregates in Bioreactor
DT implements a “Hybrid QC" method
Pre-Released Products (for sale under MTA)

TrailBio™

% TrailBio™
Insulin-

Vascular
Leptomeningeal
Cells

Producing
Islet-Like
Clusters

TrailBio™

Hematopoietic

Stepy

' TrailBlo™ A9
Dopaminergic

Progenitor’ Nelrons

Cells

3 liter
1.5-6 billion cells

3D Aggregates Scaled-up
In-depth QC
Launched Products (off-shelf)

TrailBio™ LA 9w,
Pre- TrailBio™
Myelinating Endothelial
Oligodendrocyte: CellKit |
Kit ¢

Instruments & plates not to scale Q.’

RS



Research-Use Products ==

« Current Offerings

Normal (non-disease) cells/Kits released at Batch Scale
+1B

TM to 5M cells per vial, ready to use, vial reservation
option

» Kits: Cells + Media + Instructions

+ Custom iPSC differentiation for key clients

.
p 4
iR T § .
3 |
Trailhead Cells Services Therapeutic Partnerships Company
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Trailhead Custom Cell Solutions

Service: We differentiate and
manufacture iPSCs under contract

Trailb_eud Cells Services Therapeutic Partnerships Company QA

Custom iPSC Differentiation

° ContraCt manufacturlng engagement Leverage HD-DoE™ for Your Unique iPSC Expansion and Differentiation Needs

* Your cells are used (MTA to us)
+ Smaller engagement fee
* Immediate gap-fill for you

» Acceptance Criteria fulfilled by us to receive
payment upon shipping

» Addresses your differentiation problems

Elevate Your Research with
Custom iPSC Differentiation

At Trailhead Biosystems, we understand that specificity and
customization are crucial in iPSC research and appreciate the
distinctiveness of each scientific joumey. With our Custom iPSC
Production service, your unique iPSC lines are expanded and
differentiated into the required cell types with the utmost precision,
utilizing our unparalleled HD-DoE™ platform and the deep expertise of
our skilled professionals. Our service is not solely about providing cells; it
provides a solid, quality-assured foundation that propels your work
forward by ensuring every cell meets the highest standards of
consistency and quality.

30
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What can we do for you?

SOURCE PROTOCOL CELL
DEVELOPMENT MANUFACTURING

Disease specific lines

Hypoimmune lines » -
a

Normal lines R

HD-DoE® Platform

USE

Life Science Research
Drug Discovery
Toxicity Testing

Disease Modeling

Cell Therapy

©
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Take-Home Items

HD-DoEe is mathematics but practically saves run costs!

MVDA converts reams of data into mathematical

models

We capture interactions — not just primary effects

When HD-DoEoe is sufficiently geared, even biology
yields




Tralhead  co sonices [P

Partnerships Notes

-

Stay Tuned to Cells .
and Lets Connect! Trail'Notes

Categories
Mesoderm Biotechnology
Everything you need to know about CEO Note
CD34 Downloads
. s Ectoderm
In the intricate world of cellular biology, certain
molecules serve as vital markers. They offer. Mesoderm

Jan Jensen @ @ Trailhead Biosystems Inc.
CEO/CSO @ Trailhead Biosystems Inc. | PhD,
Cell Therapy Development

@ Kobenhavns Universitet -
« University of Copenhagen
Greater Cleveland - Contact info

6,894 followers - 500+ connections

( Add profile section > < Visit my website ) (More)

CEO Note

Changing The Scientific Process: A
Decade of High-Dimensional Design
of Experiments (HD-DoE) at
Trailhead

www.linkedin.com/in/janjensen1/ \

Written by: Jan Jensen CEO and Founder It is now
more than a decade since

www.trailbio.com

©
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https://humanatlas.io/events/2024-24h



https://humanatlas.io/events/2024-24h

Questions

How do we define a Multiscale Human?
How do we map a Multiscale Human?
How do we model a Multiscale Human?

What is the potential impact of availability of human cells as unlimited
material?

How can iPSC-derived human cells help create better models for human
biology modeling, at anatomical and functional levels

How long would it take to make all the cell types?

What is the future of biological science going to look like?
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