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Ultra-Definition (UD) Proteomics-based
optimization of human patients’ iPS cells differentiation
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Existing stem cell differentiation technology and its problems
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Stem cell differentiation Regenerative Medicine

1. SMELT-#RRAIT, AR O#EE, BRREAN+ I TEWNEENHS

Differentiated cells may have insufficient health, functions and maturity
2. MEDRE—F (SMEICBGERIN D ELH D)
Differentiation speed (it may take weeks to differentiate)

3. R DRECRMMEDIPSHIlAATZ-TNSE, BIERICEZA TELSTREENHS)

Safety issue (residual undifferentiated iPS cells may cause tumor after injection)
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Key aspects of UD proteomics-based optimization of stem cell differentiation

B OFMREFICERondSERBE L OMBEZEEEICARIR,

Fully solved optimization of stem cell differentiation problem seen in the existing stem cell technology.

BRI T, MEL-Er D@ ERE OHEE, SHMEDEE RS T+ THST-
. BEERTISHCEEADIEANBRLIATINS,

The existing technology has limited access to the regenerative medicine market and clinical applications due to poor/lack
of health and functions of differentiated stem cells and their differentiation speed and efficacy.

OISTOFE T, LU MR R s DA LML R IR A EL . MR DR, #EE. AL
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Our new technology can create new stem cell culture medium recipes and differentiation path to largely enhance the
health, functions and maturity of cells and greatly improve their differentiation speed and efficacy.

OISTOH /LB EHMIRAIK . BpHIRA D IEDAR M RE—RESHR DM L) Z~1/3IZHIR TS
AAEEESHY . BB CEEEBRADGCHATOMGZE/TES,

Our differentiated stem cells will allow to reduce costs of stem cell differentiation (better speed and efficacy) potentially to
~1/3., and gain market segments in stem cell technology and regenerative medicine applications.
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Key aspects of UD proteomics-based optimization of stem cell differentiation

Step1:

OISTOUDFATASHRIE. fEEDHDTOTH TR LULID—£5 )
SHORBMTIERALGI S DE NI EZ The ‘iceberg” analogy
BEROBEANEFORELEEEETHEIC,

Our UD proteomics allows to identify and quantify many protein
receptors and nuclear factors that remain invisible to

conventional HD proteomics technology.
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Proprietary protocol
(JP2021-194719)
(Taoufiq Z. et al PNAS, 2020)

HDZ7ATAIIR = 2021 EH R TRENDEESMBEHER
UDZAaTF#IH R =0ISTOZ7AORIIL + 2021 ERF A CTEENDEENTREHEH

HD proteomics = using the best mass spectrometry device in 2021.

UD proteomics = our protocol + using the best mass spectrometry device in 2021.
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Key aspects of UD proteomics-based optimization of stem cell differentiation

Step2: o .
UDFEaTHIHRAMSELNI-IEHZERAL., LL UDTDRATHIIAX
TO2OOMBTAGTSIVTE1TS: UD Proteomics

The generated UD proteomics information then serves our two

following cell programming strategies:
1) BEMB-YHTRTYFT
=FTL U VEF R SR IS H DRI e 5 1F /%)

Receptors-ligands matching
(= creates new stem cell culture medium recipes)

2) VXE—EFERXFDRE

(=% - BRI ELE RIS LB DIEE) \
Master transcription factor identification ‘\
(= create fast and highly efficient stem cell differentiation paths) @ \ @
Ll i
L RE A N
“mRa A% cell receptors

Jg‘%’/‘ cell nucleus
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Proteomics-based receptors-ligands matching
(create new stem cell culture medium recipes)
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UD proteomics-based receptor-ligand matching
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A breakthrough culture medium recipe makes stem cells (e.g. psychiatric patients)
differentiating into much healthier, more ‘connected’, and more active neurons.
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Cellular growth of neurons Synaptic proteins Activity of iPSC-derived neurons
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Master transcription factor identification
(create fast and highly efficient stem cell differentiation paths)
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UDTOFFSORI-SY EEE BRI M SR F AL
LRI SR FERS Mo 53>0
UD proteomics reveals key Cell programming using the new
cardiomyocyte transcription factors. cardiomyocyte transcription factor

OISTERMTZ B =35, BEERILID BHIRIAE H LA /a8 TE /=
BT TR D10 B HIFE 5 E B EF v TIX 28 /[EFE 5

Our functional cardiomyocytes are visible within 5 days

Current commercial kits of heart cell differentiation requires > 2 weeks
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Our functional cardiomyocytes are visible within 5 days

Current commercial kits of heart cell differentiation requires > 2 weeks
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Expected applications

MLLEBMRSMETYEDORRE (EVIGIEERZERE TESD)

The technology is best applied in the development of new stem cell differentiation kits as it has an advantage in determining
the correct culture medium recipes.

ﬁtﬂﬁ*ﬁﬁiﬁg?'ﬁﬂﬂﬂ’éj’ﬂﬁsl.‘/ﬁ TBHLIZEKY, MEDRE—FERESE
A b

In addition to culture medium recipes benefit above, it can also improve differentiation speed and efficiency by programming
cell with the correct nuclear transcription factor.

TAMGRDT 36, BT, iPSHIFIEBED D, B2, FFi., i, #8A., B .
REMRGE. HhopLSBEEOHRADHHEROSEISERATESZENRESM
(Bl & T OTHIVRD TSy T+ — LB l)

Our data in the test results indicate that the process can be applied for differentiating stem cells into any cell type, such as
iPSC-derived heart, skin, liver, lung, retinal, pancreatic, and immune cells (Stem Cell & Proteomics Platform).
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A Stem Cell & Proteomics
Platform:

EITEDTOZLTIF:

Our ongoing projects:

iPS cell

' Bk BRI T O Ok @

’Enhanced neuron’ project

iPS-cell

I 2 el @

’Enhanced heart-cell’ project

iPS-cell
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Enhanced T-cell’ project r‘\{\ /
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Receptors-ligands macthing
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Expected applications
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Master transcription factors
(New viral-based differentiation paths)

ENHANCED

iT-cell

(new culture medium recipes)
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targeted applications:

.

EBDETY>L
Disease modelling
IEREZL 3

Precision diagnosis

DT 2DEE
Heart failure therapy

Lo d
immunotherapy

(BATOF)

(Cancer vaccines...)
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Challenges for commercialization

o FLWEMBER OO IEEROBERE -HERDO-H DB TR ES . BT tiEi
RO enTaravE, BEILLERHTIEREICHS,

The technology for creating and testing new culture medium recipes and differentiation paths is fully ready. The recipe for
enhanced neuronal differentiation is ready for commercialization.

« SR, hORALGHREDOTODIIMIE T, AL BBBD -6 O 1EMHRE
PHMEERORRICEALTT—4ZRB\{LTLK,

Now we are going to obtain data in the development of culture medium recipes and differentiation paths for enhanced cells
in various other cell type projects.

- OISTTIE. HRaDRE. #Ek. MERE—FDOB RSB LERBEILT 5T
AEREMEILLT=, LA L. BB ORTERK/BREETOEAZSERBRNHE
2725,

We have achieved stem cell differentiation optimization process in enhanced cellular health, function and differentiation
speed requirements. However, pre-clinical/clinical use of the enhanced cells has yet to be tested.

OIST 11



A EER B

“““““““

TEENDHR

Potential ways for technology transfer

OISTEDSA VR, IS—hF—vw T HEIHE

Licensing out, partnerships, research collaborations with OIST:

HLLMEHB CMERRROBE. TR G /H—EREBRRT 51-0 D MBEE
EINAFTEEATAEUR,

Licensing out our intellectual property to biotech companies for creating culture medium recipes, differentiation paths and
other cell products/services.

DA, A BFE. 7ILINAT—RORRERRLGE . REDFFISTNITSEFK-HAR
HE L DERR IR - L EBEZR , OISTTHRLZ LV EBRZRETESH/\—M—F %K. AR -ERK
SRAOTRIREEAHLIMBEIXZSHEZ NS,

Research partnership & collaborations with companies/institutes having specific focus (e.g. heart, cancer, renal failure,
Alzheimer’s disease R&D activities). “‘We cannot do everything by ourselves’. There are many cell types with great potential
of research and clinical applications.

NI ORBREEIC, ARREESHEAMRE LSV — AN —Z TR ATRE,

We have extensive know how and experience to train potential collaborators/licensees to use our technology.

BAER-EHELERIZBAZHFETIRESHADENBIE.

Pharmaceutical companies who are developing drugs and medicines, who want to enter regenerative & personalized
medicine market, will benefit from this technology
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Patent
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IPS cells ]
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TEL - 098-966—-8937
E-mail : tls@oist jp
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