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Program prednasky:

Lécebné aplikace bunécné biologie:
» biologicka lecba nadorovych onemocnéni
= genove terapie

Regenerativni medicina:
= zdroje pro regenerativni medicinu

= vyuziti adultnich a embryonalnich SCs pro
bunécné terapie
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Immunotherapy
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Vyuziti monoklonalnich protilatek = biologicka lécba




Herceptin (trastuzumab)
= MoAb proti HER2 (= receptor pro EGF)
= protinadorova lécba: zablokovani signalni drahy EGF

» HER2+ karcinom prsu, HER2+ metastaticky
karcinom zaludku

[ immune cells targeting | ’
cancerous cells bound . : e
by Herceptin C | Herceptin is the only ’
- o= approved HER2 therapy
designed to bind to HER2+ " »
tumor cells and flag them It ‘
for destruction by the g eils, )
e i \
S L
| Hercdpiln’ 150 mg?
| Dimerized HER2 { powder for infusion E
| receptors signal tumor | \

| cells to profiferate |
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B8 | Herceptin blocks down- |
stream HER2 signaling |
to inhibit proliferation |
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Avastin (bevacizumab)

= MoAb proti VEGF (vascular endothelial growth factor)
= protinadorova lécba: inhibice angiogeneze

» kolorektalni karcinom, karcinom plic, karcinom ledviny,

glioblastom

VEGF

VEGFR-2

VEGF
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Avastin ‘k

VEGFR-2 Extracellular

Endothelial
cell

ANGIOGENESIS

Angiogenesis is mediated primarily

and VEGFR-2

through the interaction between VEGF

t

Intracellular

ANGIOGENESIS
Avastin inhibits VEGF extracellularly
and therefore, may inhibit angiogenesis without
disrupting targets outside the VEGF pathway
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For Intravenous Use




Protinadorové vakciny

» klinické testy pro karcinomy prostaty, prsu,
vajecnikd a kolorektalni karcinomy

a) nad

orove bunky pacienta + dendritické bunky —

vakcina rozpoznava a likviduje specificky bunky

nad

b) nad

oru
orove bunky pacienta pozmeneény in vitro —

vyssi schopnost indukce imunitni odpovedi

ZvysSeni imunitni odpovedi vici nadoru
= odber T-Iymfocytu od pacienta s nadorem, jejich
pomnozeni /in vitro, reimplantace paC|entOV|



Dendritic Cells That Attack Cancer

Dendritic cell
Complex binds matures and is
to dendritic cell infused back into

precursor
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antigen is
linked to a Complex is
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cytokine dendritic cell
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Dendritic cell
displays tumor
antigen and
activates T cells

Cancer cell

At by Jescrw Koy 2004
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. rozsev karcinomu vajecnik{ v

VeV 14

brisni dutiné

. odbér nadorove tkane,
kultivace /n vitro

. inzerce genu pro GM-CSF
pomoci viroveho vektoru

. inaktivace nadorovych bunéek
ozarenim

. reimplantace pozméeénénych
nadorovych bunék — aktivace
imunitniho systému v{ci
bunkam nadoru
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Zakladni strategie lécby

Terapie ex vivo (cell-based delivery):

» odber bunek pacienta, kultivace, geneticka
zmena /n vitro, pomnozeni, reimplantace

» deficit ADA, familiarni hypercholesterolémie

Terapie /in vivo (gene drugs, direct delivery):
= aplikace vektoru do téla pacienta
(injekce, aerosolovy sprej)
= cysticka fibroza




DIRECT DELIVERY CELL-BASED DELIVERY

fransgene Is
packaged Into a
delivery vehicie
such Qs a virus.

The therapeutic

/ Jransgene is
and Injected (o g-. . Introduced Into a e =~

|m° the patient. | delivery cell such as { : [

a stéem call that is
oﬂendortvodmm
the patient.

The genetically modified
cells (e.g., stem cells)
are multipiied in the
laboratory.
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REGENERATIVNI MEDICINA

= lekarske postupy, které umoznuji telu opravit,
nahradit nebo regenerovat poskozené nebo
nemocné bunky, tkané a organy

= bunécné terapie

= tkanove a organoveé nahrady
= biomaterialove inzenyrstvi

= produkce rdstovych faktort
= transplantacni medicina

14
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3 zakladni strategie regenerace tkani

= bunécné preparaty (cell-based therapy):

oprava tkane transplantaci zdravych bunek do mista
poskozeni

» nahrada ECM (scaffold-guided therapy):

porézni biodegradovatelny material, ktery slouzi jako
"leseni” pro darcovske zdrave bunky

» aplikace rdstovych faktort (bioactive molecule-
guided therapy):

indukovana proliferace a diferenciace bunek v
poskozené tkani aplikaci rdstovych faktord

Casto kombinace véech 3 strategii
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MozZné zdroje bunék, tkani a organtl
pro regenerativni medicinu:

= Zijici darci

= zemreli (kadaverdzni) darci
= embrya a plody

= ZivoCichoveé

= vyuziti somatickych a progenitorovych bunék
= vyuziti adultnich kmenovych bunék

= vyuziti embryonalnich kmenovych bunék

= vyuziti indukovanych pluripotentnich bunék



Odbeéry od Zijiciho darce

» Zijici darce = osoba v pribuzenském nebo
nepribuzenskem vztahu k prijemci, ktera se
dobrovolne rozhodla darovat:

= parovy organ (ledvina)

= Cast organu (Cast jater, plic, pankreatu)

= tkan, ktera regeneruije (kostni dren, krev)

= somaticke bunky (kmenové, progenitorové)

» odbér nesmi zplsobit zhorSeni Ci ohrozeni
zdravotniho stavu nebo ohrozit zivot darce

17



Odbér organd od kadaverozniho darce

» kadaverozni (mrtvy) darce = darce s prokazanou
smrti mozku nebo nezvratnou zastavou krevniho

obehu
= darce s "bijicim", resp. "nebijicim" srdcem
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Transplantace organt v obdobi od 1.1. do 30.9.2016 v CR
n =652

366
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Pocet darcli v regionech transplantaénich center v CR KET iy rens
od 1.1.2016 do 30.9.2016

mzemfreli 207
B Zijici 34

27
14 = 15
t t : l t d

IKEM MOTOL PLZEN HRADEC K. BRNO OSTRAVA OLOMOUC
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Porovnani poétu zarazenych ¢ekateli na WL a transplantaci v CR
od roku 2006 do 2013
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Zdroje tkani pro transplantace a vyrobu derivatd

Odbéry od kadaverdznich darct v CR:
» muskuloskeletalni tkané:

kostni Stepy, vazy, slachy, fascie, chrupavka,
meniskus

» kozni tkane:

dermoepidermalni stépy, kultivované keratinocyty
» chlopenni transplantaty
= ocni tkan:

rohovky, skléry
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Opravnéni k odbérdm a k dalSimu zpracovani bunék
a tkani od zemrelych darc(
(CR = dle zakona o lidskych tkanich a bunkach)

» Fakultni nemocnice v Hradci Kraloveé
= Fakultni nemocnice v Motole (Praha)
= Narodni centrum tkani a bunek (Brno)

GERMANY POLAND

® Olomou
o D
I Ysetin £ G TA i
. W © Zline c ¥ ¥
Brno X

™ !
J AUSTRIA (
— \ SLOVAKIA
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Podet "darca" tkani:

FN Motol 64 48 63 175
FN Hradec 15 24 14 53
NCTC Brno 29 304 231 564
Pocet odbéru tkani:
FN Motol 108 85 117 310
FN Hradec 84 171 93 348
NCTC Brno 139 1444 264 1847
"Darci" tkani: Odbeéry tkani:
FN Motol

FN Motol

FN Hradec

FN Hradec

NCTC NCTC
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Bunécné terapie

Definice FDA (Food and Drug Administration, USA):

= prevence, lécba, odstranéni nebo zmirnéni
onemocneni nebo poskozeni lidského organismu
aplikaci autolognich, allogenich nebo
xenogennich bunek, ktere byly zpracovany nebo
Zmeneny ex vivo

= autologni bunky = bunky téhoz organismu

= allogenni bunky = bunky jineho organismu
téhoz zivociSného druhu

= xenogenni bunky = bunky jiného zivociSneho
druhu




Bunécné terapie pri lecbe aterosklerozy

Stem cells are ' . S . d The cells embed
filtered from bone / : : themselves and
marrow removed o S . f L de produce proteins
from a patient’s hip o Iy R that signal the

(e (70 4 ‘ growth of new
blood vessels
and heart muscle

The cells are
injected into the
heart's damaged area
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Transplantace kostni diené

» SCs hematopoetické, SCs mesenchymalni,
progenitorove bunky...

» leukémie, lymfomy, aplastické anémie, vrozené
metabolicke poruchy

* pfima transplantace nebo separace
nematopoetickych SCs

= klinicky vyuzivano od 60. let 20. stoleti
» nedostatek vhodnych darcll
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SCs z pupecnikové krve (umbilical cord blood)

mozna alternativa k transplantaci kostni drené

mensi riziko komplikaci pri transplantaci od
nepribuznych darct - tzv. GVHD (graft-versus-host
disease)

nizsi naroky na pribuznost darce

nevyhodou relativné malo SCs v odebraném
materialu (reseni: moznost kombinace)

darovani vs. archivace pro vlastni potrebu

Umbilical cord
blood is often

CORD BLOOD

.
COLD STORAGE \a
:
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Banking pupecnikové krve

» neziskovy projekt:
Banka pupecnikove krve
www.bpk.cz

* UHKT Praha

» darovani pupecnikové krve
pri porodu pro potreby
ostatnich pacientt (déti s .
hematOIOgiCkymi hednil dti'elé.Ji:é. KrJSt:‘f (LZ 2
malignitami - maly objem e ok danl

’ s popeinikovor hrev,

ziskane krve)
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Banking pupecnikoveé krve

Banky pupecnikové krve pro soukromé pouziti
» komercni princip (poplatky za odbér a skladovani)

» cena za odbeér cca 20 tis. K¢, rocni skladovani cca
500 K¢

= velmi nejisté moznosti pouziti (i v budoucnu)
= problém vzorkd ve zkrachovalych biobankach

CR — plivodné (od 2009 pozastaveno):
= Cord Blood Center, Archiv bunek / Cryo-Save

Aktualni seznam platnych povoleni - SUKL



http://www.cordbloodcenter.cz/

INFOLINKA 800 900 138 f e ok [ Koty =

CORD - 5 ;
8LOOD/CENTER CZ Domi  Prorodice  Proodbomniky O nas

rodinna banka
pupeénikové krve

Pupecnikova krev
a tkan pupecniku

Zdroj vzacnych kmenovych bunék

+ Prectéte si proc

Produkty a ceny Odbér krok za krokem Registrujte se k odbéru

Jeho jedinou nadéji na Zivot jsou kmenové buriky, IéCba je vSak N
velmi draha Pribéhy
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"Zde se neodvazujeme vibec Cinit jakékoli odhady.
MUlzZeme pouze konstatovat, Ze je pravdépodobné, ze
zarodecné bunky z pupecnikoveé krve bude mozne
diferencovat na bunky produkujici inzulin, bunky
mozkove tkane, srdecni bunky a pravdepodobné i na
mnohe jine. Kdyby jen Cast techto experimentalnich
vysledkl pronikla v nasleduijicich letech do praxe, dovede
si i Ctenar sam udélat obraz o vyuzitelnosti pupecnikove

krve ... Zda se tak stane, to dnes nikdo nemiize s

urcitosti fici. Problém je, ze kdyz Cekate dité, musite se

ES
s

rozhodnout jiz nyni. Odebrat a uschovat pupecnikovou

krev je mozne jenom pri narozeni ditete."

(www.cordbloodcenter.com, 2008)




Terapeuticky potencial lidskych ASCs

Adult
stem cells

—r —>

Committed
progenitors
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Potential disease
applications

Inherited anemia
Thalassemias
Platelet disorders
Immune therapies

Cardiomyopathies
Ischemic heart disease

Dementias
Degenerative discases

Inherited discases
Biliary - clotting factors
Cirrhosis = ce-1 antitrypsin

Muscular dystrophy

Becell transplantation/
diabetes

Possible direct therapeutic utility
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Vyuziti mysich a lidskych ASCs
pro regeneraci srdecni svaloviny

Human aduil bone Manow %
slem celis are injected into
e toll vasculature of @ ral. @Q

v/
T
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Treatment

Neural stem cells
are treated with a
cocktail of proteins
that makes them
functional.

CUSTOM-MADE STEM CELLS

After discovering a reliable method for transforming human
stem cells into nerve cells in rats, researchers have proved
that those neurons can reach targeted muscles.

Embryonic cells

Fertilized egg
Researchers use
human eggs
fertilized in vitro.

The embryo starts cells
dividing into
multiple cells.

Implantation
Once inserted in rats,

tlJ‘ to 4ada s after these primed cells can
tr?e fertilizgtion develop into neurons
the embryo reaches or functional nerve cells

a size of 16 cells. attached to muscular

tissue.
Embryonic stem cells caxfw give
rise to almost any kind of specialized
cells by changing the chemical or Cold storage

thermic environment of the culture, U”ﬁ'pc"iagz"d
or inserting specific sequences ﬁe S can be
of genes into their nucleus. eptin

liquid
nitrogen
for long
gdt:::;e periods
Blgtocyst Ver the course of time
When the embryo reaches 200 of several days, the for further
cells or more its inner mass can cells proliferate and Use.

begin to crowd a '
gg georgpceecilg)r SRR culture dish. \‘/



THE STEM CELLI WE
(MPLANTER [N Yov THERE
WERE A Few VovsE CELLS,
Bu T, BELIEVE ME, THERE
ReatLy (5 NO CAVSE
FoR ConCERN !
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Prvni klinicka studie s vyuzitim lidskych ESCs

» leden 2009 - schvaleno FDA
= vyuziti hESCs pro lécbu poSkozeni michy
» Geron Corporation

Geron’s Phase |

Clinical Trial in
Spinal Cord Injury

click for more information =

39



Geron Phase I Clinical Trial
= GRNOPC1:

Geron's hESC-Derived Oligodendrocyte
Progenitor Cells

= vyuziti hESCs pro lécbu poskozeni michy

Preklinické testy na hlodavcich

» dobré vysledky na testy toxicity i na tvorbu
teratomd (pouze benigni cysty v miste
poskozeni)

= zadna migrace bunek mimo nervovy systém
= zadna imunitni odpoved’ vic¢i GRNOPC1

40



Vysledky preklinickych testt na krysach

9 Months After No Treatment

. 'x T

(Loss of Neurons and Myelin )A (Myelinated Rat Axons)
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GRNOPC1 Phase 1 Multi-Center Spinal Cord Injury Trial

e Open Label Trial

e Subacute, Functionally Complete
Spinal Cord Injury with a
Neurological Level of T3 to T10

e 2x10° Cells
* Transplant 7-14 Days Post Injury

* Temporary Immunosuppression with
Low Dose Tacrolimus

Stability
of trunk

* Primary Endpoint: Safety
- Neurological
- Overall

e Secondary Endpoint: Efficacy
- ASIA Sensory Score
- Lower Extremity Motor Score

COR
GRNOPC1 Lt
Store ay -140%
Mfg Dae; 03l

Caution: Net

800,

&?Té?’ :

Cervical

Thoracic

Lumbar

Sacral

Limited by !

Investigatios

R il
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Geron

Geron developed
proprietary technologies
for hESC differentiation,
scalable manufacturing
and therapeutic cell
preparations

WARF

Exclusively licensed
fundamental patents
for hESCs

University of California

Exclusively licensed
technology developed
under Geron-UC Irvine
collaboration for hESC-
derived oligodendrocytes

Vv

GRNOPC1 CELL THERAPY FOR SPINAL CORD INJURY
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TheScientist

MAGAZINE OF THE LIFE SCIENCES

News & Opinion The Nuishell Multimedia v Subjects v+ Surveys v+ Magazine ~ w

Employee-owned Con
The World's Finest

1-800-824-7662

News & Opinion Follow The Scientist

First hESC Trial Kaput e

Geron is terminating a clinical trial testing a human embryonic stem cell
treatment for spinal cord injury.

By Jef Akst | November 15, 2011 r
Subscribe to RSS feed

(I 13Comments & ELike <62 [ Link this Stumble [ Tweet this BN Al

fﬂ The Nutshell
The world’s first clinical trial testing a human o) News & Opinion
embryonic stem cell (hESC) therapy is closing to

further enrollment after a long, rocky ride,

according to the Geron Corporation. The Popular Posts

company, which started the trial two years ago,

announced the trial’s shuttering Monday 1. The Dark Side of Working
(November 14), along with its decision to Nights

withdraw from the stem cell sector

altogether—not for lack of promise, but simply a 2. Plant RNA Paper Questioned

a8 7 strategic move to stay afloat during hard
[1SSIM BENVENIST economic times. 3. Best Places to Work




45

,,,,,,

“You're a selfish bastard, Lewis..! Those stem cell lines
were meant for people who've LOST an organ!”

Bi8120 Aplikovana bunécna biologie / 09 / 24.4.2017



Druha klinicka studie s vyuzitim lidskych ESCs
= listopad 2010 — schvaleno FDA

= vyuziti hESCs pro lecbu poskozeni Stargardtovy
makularni dystrofie

(nejCastejsi forma makularni degenerace u déti,
nelécitelna, priznaky: 8-10 let, slepota: 30 let)

= ATC (Advanced Cell Technologies)
= retinal pigment epithelium (RPE) cells
http://www.advancedcell.com/
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STEM CHIS
EMBRYONIC STEM CELLS/INDUCED PLURIPOTENT STEM CELLS

Long-Term Safety and Function of RPE from Human Embryonic
Stem Cells in Preclinical Models of Macular Degeneration

BN Lu,* CHRISTOPHER MALCUIT,” SHAOMET WANG,? SERGEJ GIRMAN,? PETER FrANCIS,? Linpa LEMIEUX,?
ROBERT LANZA,b Raymonp Lunp®

“Casey Eye Institute, Oregon Health and Science University, Portland, Oregon; ®Advanced Cell Technology,
Worcester, Massachusetts, USA

Key Words. Embryonic stem cells  Retinal pigment epithelium « Macular degeneration * Clinical trials

STEM CELLS 2009;27:2126-2135
www.StemCells.com
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Advanced Cell Technologies:
2 klinicke studie s vyuzitim lidskych ESCs

Sub-retinal Transplantation of hESC Derived
RPE(MA09-hRPE)Cells in Patients With Stargardt's
Macular Dystrophy

Safety and Tolerability of Sub-retinal
Transplantation of hESC Derived RPE (MA09-hRPE)
Cells in Patients With Advanced Dry Age Related
Macular Degeneration (Dry AMD)

4 kohorty, v kazdé 3 pacienti - rozdilné pocty
transplantovanych bunek (50 — 200 tisic)

zahajeni: duben 2011, ukonceni: 2013
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I_ i OCAtA About Us Our Approach Research & Development Clinical Trials Investor & Media Contact
Es4 THERAPEUTICS

The Power of
Regenerative Ophthalmology

We are developing innovative new therapies to treat vision loss with the mission ofdgmproving the

quality of life for millions of patients worldwide.

LEARN MORE

Human Retinal Pigment Epithelial Cells

We believe in the power of vision. Ocata Therapeutics, Inc. (“Ocata”; Ongoing Clinical Trials
NASDAQ Global Market: OCAT), formerly named Advanced Cell Technology,
is a clinical stage biotechnology company focused on the development and

commercialization of regenerative medicine and cell therapy technologies.
The company’s most advanced products are in clinical trials for the treatment
of Stargardt’'s macular degeneration, dry age-related macular degeneration

and myopic macular degeneration. Ocata'’s preclinical programs involve cell
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Stargardt's Disease

RPE Cell Therapy

Photoreceptor Progenitor
Therapy

Dry Age-related Macular Degeneration

RPE Cell Therapy

Photoreceptor Progenitor
Therapy

Myopic Macular Degeneration

RPE Cell Therapy




Retinis Pigmentosa

Photoreceptor Progenitor
Therapy

Glaucoma

Retinal Ganglion
Progenitor Therapy

Corneal Blindness

Corneal Endothelial
Therapy
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astellas Changing Tomorrow

About Astellas Therapeutic Areas News Room Social Responsibility Careers

Home > News Room > News Releases

~ News Releases

l News Releases

Company Facts and

Infographics ) }
Astellas Announces Results of Tender Offer to Acquire All Qutstanding

Media Contacts Shares of Ocata Therapeutics and Changes to Subsidiaries
News Alerts
[Eal Photos (1]
Executive Biographies
Social Media ) o ) _
TOKYQ, Feb. 10, 2016 /PENewswire/ -- Astellas Pharma Inc. (TSE: 4503, President and CEQ: Yoshihiko
Visual Gallery Hatanaka, "Astellas") announced today that it has successfully completed, through its indirect
wholly-owned subsidiary Laurel Acquisition Inc. ("Laurel”), a tender offer to purchase all issued and
Annual Report 2015 outstanding shares of common stock of Ocata Therapeutics, Inc. (NASDAQ: OCAT, President and CEQ:

Paul Wotton, "Ocata™) for a price of US%8.50 per share net to the stockholder in cash ("Tender Offer™).
Astellas commenced the Tender Offer on November 19, 2015, U.5. Eastern Time, and the Tender Offer, as
previously extended, expired at 5:00 p.m., U.5. Eastern Time, on February 9, 2016, and was not further
Search News Room extended. The board of directors of Astellas approved the Tender Offer on November 10, 2015.

Feature Stories

Following successful completion of the Tender Offer, Laurel has
been merged into Ocata on February 10, 2016, U.S. Eastern

Time, with Ocata surviving the merger as a consolidated ' "1 (;l e I l a q
subsidiary of Astellas. As a result of the merger, Ocata's J (@ - N .
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