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Creating iPS cells = Regenerative

medicine
1 Isolate cells from patient Reprogramming factors =
(skin or fibroblasts); : . « ) )
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5 Change culture conditions to modifications during
stimulate cells to differentiate into
a variety of cell types

reprogramming the safety
of using iPS cells in patients
IS uncertain
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Cell proliferation -
Growth factors



Growth factors

Mostly proteins from:
- Lymphocytes

- Macrophage

- Stromal cells

- Parenchymal cells

Induce cells to:

- Survive/Proliferate
- Migrate

- Differentiate

Induce proliferation through
gene expression:

- Promote cell cycle entry

- Relieve cell cycle blocks

- Inhibit apoptosis

- Protein production




Autocrine signalling

e Extracellular signal

Y Receptor

Target sites on same cell

Paracrine signalling

Secretory cell Adjacent target cell

Endocrine signalling

Blood vessel

Homone secretion into
blood by endocrine gland
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Cell signalling types

Stimulation or repression of
gene expression can occur

3 types based on origin and
termination of signalling

molecule

2 types based on location of

receptor



Inflammatory Cytokines
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’ ’ . asma membrane
FGF, HGF hormones, interferons, GH,
chemokines CSFs,EPO receptors
Ras Pl 3-kinase JAK/STAT 3 types based on type of
th th S Pratain copiac th signal transduction:
PRI Rty receptor (GPCR) Py 3 :

Cellsurface
; SO _
JILIAR saee - - - Kinase receptors
TK
N

- GPCR
J) ' ? - No intrinsic enzyme
> @D ®S
T @
.
G ®\. 23 ' / Cytoplasm

- Cellul
| @
effects

- 1800
1 1 X 155010
l"‘l\l.lz\'.w.'.\'n\\nn x\:n.\l AR ‘ "‘/‘ o

\ | \ Nucleus

10000004

GENE REGULATION

activity

2

5505050008




Role of the ECM




Extracellular Matrix

< > BASEMENT MEMBRANE
Integrins * Type IV collagen
Endothelial cells * Laminin

Adhesive
glycoproteins

» Proteoglycan
Capillary 9y

Proteoglycan

INTERSTITIAL MATRIX

¢ Fibrillar collagens Type IV collagen
* Elastin
Cross-linked * Proteoglycan and Laminin
Proteoglycan collagen triple helices hyaluronan



ECM components

Proteoglycan Proteoglycan
molecule complex Collagen fiber

. Fibrous structural proteins
- collagen & elastin
- tensile strength and recoil
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2. Water-hydrated gels
- proteoglycans &
hyaluronan
- resilience and lubrication

3. Adhesive glycoproteins
- fibroniectin & laminin
- Matrix/matrix-cell

CYTOPLASM

connections Fibronectin Integrin Microfilaments Plasma
of cytoskeleton membrane



Collagen (fibrillar)

Collagen Molecules
(triple helices)

a-chains

Collagen Fibers



Collagen (fibrillar)

A single collagen molecule
gu Chain
Triple helix
COIlagen fibril
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- types |, 1, lll, andV
- major proportion of the connective tissue in healing/scarring

- Lateral cross-linking of the triple helices catalyzed by lysyl-oxidase (Copper
dependent)/lysyl-hydroxylase (Vit C dependent)



Examples of Collagen defects

» aka brittle bone disease » Hyperextensible skin

» 8 types commonly dueto aType-l » Laxjoints
collagen deficiency » Vascular defects




Collagen (nonfibrillar)

Vertebral body

Intervertebral disc

Type IX

BASEMENT MEMBRANE
* Type IV collagen

* Laminin

* Proteoglycan




Elastin

Important in the walls of large vessels,
the uterus, skin, and ligaments

The central core of elastin is
surrounded by a mesh-like network of

fibrillin glycoprotein

FBN | mutation = Marfan Syndrome
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Proteoglycans and Hyaluronan

l | huge mucopolysaccharide without a
. . » protein core, binds water, and forms a
highly hydrated compressible

. . viscous, gelatin-like matrix
gels conferring resilience and '8
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Proteoglycans have a protein s
AL

core to which
glycosaminoglycans are attached

Glycoproteins are globular
proteins with branched
monosaccharide chains

Some proteoglycans are integral cell
membrane proteins that have roles in cell
proliferation, migration, and adhesion




