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http:/ / www.theguardian.com /science /2013 /jul /01 /nhs-drugs-watchdog-stem-cell

Cilmes Siuina - nespecializéta suna ar spéju: pati sevi atjaunot
(kopét - self-renewal) un diferencéties par (jebkuru) specializétu
sunu

ik vienas misu organisma stinas sakums
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Diferenciacijas potencials

Sinu tips

Zigota

Embrionala
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Somatiska
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www.sciencedirect.com




Multipotent
Stem Cells

Self-renewal

& >

Hematopoietic Stem Cell
(Multipotent Blood
Stem Cell)

* Cells require
further differentiation
before becoming

specialized blood cells.

Primitive Lineage Specialized
Progenitor Cells Committed Cells ﬁ Blood Cells
@ : B-Cells
B-Cell .
Progenitor Cells
Natural Killer Cell
Lymphoid

Progenitor Cells
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T-Cells
T-Cell and Natural

Killer Cell
Progenitor Cells

Granulocytes
(Basophils, Neutrophils, Eosinophils)

Granulocyte
and Monocyte

Monocytes and Macrophages
Progenitor Cells
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Thrombocytes (Platelets)

Myeloid
Progenitor Cells
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Megakaryocyte .
and Erythroid
Progenitor Cells Erythrocytes (Red Blood Cells)

http:/ /www.explorecuriocity.org /DesktopModules / CC_VideoPlayer / wfrm / wfrmPrintDocument.aspx?contentid=2439
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+ Embrionalas Cilmes Stnas (ECS) un inducétas
Pluripotentas Cilmes Sunas (iPCS)

\/

+ Somatiskas Cilmes Stnas (SCS)

EMBRYONIC STEM CELLS

Stem cells rem d
[ ells
from inner ce Il mass
of blastocyst Stem cells
cultured in
laboratory N |

ADULT (SOMATIC) STEM CELLS

Stem cells removed from umbilical-cord
blood and bone marrow

http:/ /biologysacdm j.wordpress.com/about /



Embrionalas Cilmes Stnas



ECS iegi$ana - cilveka embrionala
attrstiba
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zygote 2-cell 4-cell multi-cell morula blastocyst
mouse DO D1 D1-2 D2 D2-3 D3-4
human D1 D1-2 D2 D3 D3-4 D5

* inner cells of the morula form the inner cell mass; *outer cells of the morula form the trophectoderm

Images are courtesy of Dr. B. Behr and the Stanford University IVF dinic.

v . -
RN, .+ e R L PSS RELE R,
A > o s v TR 3 } '

N == | AVl

A magnified image of a 3-day-old human embryo



Sers Martins
Evans un Metju
Kaufmans
(1981.g.) - izdala
un kultivé peles
ECS

1998.g. - Dzeims
Tompsons
cilveka ECS

Established embryonic stem cell cell cultures

© 2006 Terese Winslo
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ECS

Augsts
diferencésanas
potencials

http:/ / stemcellmed.yolasite.com / the-basics-of-stem-cells.php

Augsts
diferencesanas
potencials
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Zhang et al., 2012, http://www.stembook.org



http://www.stembook.org

iPCS - inducétas Pluripotentas
Cilmes Sunas



2012.g. Nobela premija

MedicTna un fiziologija

Sers Dzons Gurdons  Sinaja Jamanaka
(Sir John Gurdon) (Shinya Yamanaka)

http.//www.nobelprize.org/nobel_prizes/medicine/laureates/



http://www.nobelprize.org/nobel_prizes/medicine/laureates/
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Creating iPS cells

1 Isolate cells from patient
(skin or fibroblasts); | >
grow in a dish

2 Treat cells with

reprogramming” factors 3 Wait a few weeks

4 Pluripotent - >
stem cells } 5 Change culture conditions to
stimulate cells to differentiate into

a variety of cell types

Cardiac
muscle cells

Blood cells | | Gut cells

http:/ /learn.genetics.utah.edu/ content/stemcells / quickref/



http://cirmresearch.blogspot.com/



Flungotant stem calls

Embryo

muscie

neurcn

http://learn.genetics.utah.edu/content/stemcells/scissues/



SCS - Somatiskas Cilmes Stnas



Somatiskas cilmes sudnas: (i) atrodamas dazados
organos; (i) atjauno novecojusos vai aizstaj boja gajusos
audus

_ocations of Somatic Stem Cells

N the body

6
blood
vessels S

skeletal
muscle

O
marrow

eripheral

P blgod

gut

http:/ /learn.genetics.utah.edu/ content/stemcells/ quickref /



Cox and Frye, http://www.cell.com/cell_picture_show-skin
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Dormant period Growth period Regression period

The pigment stem cells supported at the lower bulge
saction (Upper -« mark) and the pigment stem cell
mass that descends and separates, (- Mark of the
circled area In red)




Skeletal muscle stem cell?

Hepatocyte stem cell?

© 2001 Terese Winslow (assisted by Lydia Kibiuk)




Hematopoétiskas cilmes sunas

Multipotential hematopoietic
stem cell
(Hemocytoblast)

| |
O O

Common myeloid Common lymphoid
progenitor progenitor
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Erythrocyte Mast cell

Small lymphocyte "
Mysichiast / \ Natural killer cell
| ‘ ‘ (Large granular lymphocyte)

9 B lymphocyte T lymphocyte

| | |
Megakalwocvte . ‘) ‘ w @ ‘

Basophil Neutrophil Eosinophil Monocyte
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/ Plasma cell

Thrombocytes

Macrophage
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hitp /Mmww.alithingsstemcell.com



Ka més varam iegit SCS?

o

o

centrifugésana bltvuma gradienta
atdaltsana izmantojot markierus
kultivejot specifiskas vides
enzimatiski sadalit audus

kultivésana uz cietas virsmas

http:/ /www.nature.com/nprot/journal/ v3/n6/ full/ nprot.2008.

69.html



http://newsroom.stemcells.wisc.edu/gallery




Sanu pielietojums



Sanu praktiskais pielietojums

Cilmes sunu pétijumi

Organisma attistibas

) =3 N génu kontroles
eksperimenti

.ECSV Cilmes $anas ECS
iPCS in vitro kultura

¢ iPCS

Audu/sunu terapija .
SCS

Jaunu zalu attistiba

«—

un toksicidates testi

¢ iPCS?
—F : i
N oy, Ve r,ff\i*
Kaulu smadzenes  Nervu $tnas Sirds muskula Aizkunga dziedzera

sanas Langerhansa salinas




Mol et al., Circulation 2006

Audu inzenierifa v _ .
. Sunu terapija

l

Regenerativa medicina

lekssjie | \ -~ P
regeneracijas o

Medicinas iekartas
un maksligie organi

raus.org.au/ nature.com




Sanu pielietojums klTnika

* Nekultivetas sunas « Kultivetas sunas

 Autologas vai allogénas Sunas

Authologous vs  Allogenic

L]

Processing Processing



A

Kliniskie pétijumi

Zinatne
~ Pétnieciba . Produkta
‘Eksperimentalas  izveide
izstrades

Drosibas profils/kliniska efektivitate/ekonomiska efektivitate




Trials

@l wlll wll wliAn wln

0% 20% 40% 60% 80% 100%

C

wCardiovascular # Neurology ¥ Oncology
# Immunology uBone and Cartillage  w Gastroenterology
wAutologous wAllogeniec « Ophthalmology uDiabetes u Other

Ratcliffe et al., 2013, Brit Med Bullet



Autologo Sunu terapijas piemérs: kardiologija

Miokarda infarkts sirds kambaru Skérsgriezuma

Zone of
infarction

Zone
of injury

Zone of ischemia



plazma

MonovNu klearas
Sunas

sarkanas asins
sSinas

Foto: |.Prédelis



Stnu ievadi$anas veidi

Sanas ievada intrakoronari caur katetru

Potencialie darbibas mehanismi: diferenciacija un/vai parakrinais
efekts

Stem cells

Sequeira &t al, 2011, ) Cell SG Ther |

Infarcted
myocardium

Stem cells differentiate
into cardiac myocytes

Stem cells secrete (yIokines ==Y
that induce angiogenesis -

©2004 by Canedian Medical Assoceton CI\"/\JJ/\I\1C



Prochymal
GvHD

Crohn’s Disease

Acute Radiation Syndrome
Type 1 Diabetes

Acute Myocardial Infarction

Pulmonary Disease

Chondrogen
Arthritis

Osteocel-XC
Focal Bone Regeneration




Vai pietiek tikai ar stnam?



Girolamo et al., 2013,Current Pharmaceutical Design



Audu inzenierija

Basic principles of Tissue engineering

QI
/ \ Monolayer
cell culture
Cells from a
biopsy S
Generation of
a graft ——
| Cultureon a 3D -E::_‘,‘-:_ '
polymeric
scaffold Exgzﬂg ed
X

Starpdisciplinara nozare, kas izmanto dzivibas zinatnu un inzenierijas
principus, lai attistitu biologiskus aizvietotajus, kas atjaunotu, uzturétu
vai uzlabotu AUDU vai ORGANU funkcijas Lancer R and Vacanti 3, Science, 1603



Sunu vide péc iespéjas tuvaka in vivo apstakliem
Biomateriali

biologiska savietojamiba (imna atbilde)

poraina vide adekvatam baribas vielu, stnu izdalTto
produktu un metabolTtu transportam

mehaniska izturiba vai elastigums

virsmas Tpasibas (stimulét sunu piekersanos, augsanu,
proliferaciju un migraciju)

uzglabat un padarTt pieejamu biokimiskos faktorus
bionoardisanas (kontroléts degradésanas laiks)
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Lutolf PM, Nature Meterials, 2009



Audu inzenierijas piemers - ada

a Dermal regeneration matrix

Silicone barrier

Epidermis —

Dermis —

Porous biodegradable matrix
Full-thickness injury

« Porous biodegradable matrix with no cells

« Host fibroblasts and endothelial cells migrate
into matrix

- Promotes regeneration of dermis
- Improves scar appearance

Berthiaume et al., 2011, Annu Rev Chem Biomol Eng




b Epithelial regeneration

Silicone barrier

: " S e :
3
S
SR e
N N
Partial-thickness injury Porous biodegradable matrix
Partial-thickness injury
« Cultured autologous epithelial cells - Temporary matrix/growth factor cover
« Permanent wound coverage « Promotes host epithelial migration

and proliferation

Berthiaume et al., 2011, Annu Rev Chem Biomol Eng



C Full-thickness composite skin

Epidermis —

Dermis —

Full-thickness injury

- Fibroblast-populated matrix covered with

keratinocytes
« Allogeneic cells used, so coverage is temporary

- Attempts to develop technology using autologous cells
are underway

Berthiaume et al., 2011, Annu Rev Chem Biomol Eng



Nakotnes tehnologijas -
bioprintésana




www.designboom.comitechnology/3d-printed-organs-from-regenerative-living-cells/

www.ted.comitalks/anthony_atala_printing_a_human_kidney.html



‘VERY SOON

(Human trials may begin
in two to five yaars)

Joint cartilage
Vertebral disks

Skin, printed onto
the patient

Peripheral nerves
Meniscus tissue

SOON

(Human trials may
begin within 10 years)

Trachea and other
throat cartilage

Heart valves
Anterior cruciate
ligaments, Achilles
tendons and other
connective tissue that
does not generally
heal well.

SOMEDAY

(Without huge
technological leaps,
human trials are at
least a decade or
two away)

Heart

Liver, kidney and
other complex organs

Cosmetic surgery
in which reshaped

cartilage is printed
directly into a face.

http://www.youtube.com/watch?v=80DhBLEhdzk

Jonathan Butcher’s lab at Cornell University focuses on aortic valves, hoping to someday print replacement valves for

children with heart disease
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0.58

http:/ /www.nature.com/nphys/journal /v6/n6/fig_tab/nphys1613_F1.html




Nosleguma...

» Vairaki kltniskie péttjumi ir paradTtjusi stnu terapijas
droSumu, tomér jebkura informacija jaizverté Kritiski




Nosleguma...

Sunu terapija + g@génuterapija + audu inzenierija

medicina biologija

fizika
Kimija

bioétika
bioinformatika

matematika




Nosleguma...

- Joprojam nepiecieSami fundamentali péttjumi, kas
sniegtu plasaku informaciju par sunu darbibas
mehanismiem

I WAS JUST RUBBING STICKS TOGETHER FOR FUN
- 1 DIDN'T REALIZE T WAS DOING BASIC RESEARCH.




