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Stem Cells in Hereditary
neuropathies
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A disorders resulting from abnormality in the genome that is

either inherited or acquired.

Symptoms : Symptoms depend on the type of disorder and are

highly variable.

Causes : May be caused by inherited genetic abnormalities such as

single gene defects, acquired mutations, or chromosomal

abnormalities.

Treatment : Treatment or management may include medication,
therapy, surgery, transplantation and use of other aids such as

= GENETIC

S DISORDERS . -
g oInheEt%ce of G&ptlwalts

orthotic or technological devices.

oo il e
"u xn”h%

7 8 9% W n 12

llé '] HEIR]

13 14 1§ 18 IT 18

M 25 TEET "
x

19 20 21 2

“‘-‘\‘"

.':;2‘. . N



The process of isolating stem cells (hematopoietic
and non hematopoietic) from patients with genetic
disorders, genetically correcting the stem cells,
possibly expanding them ex vivo, and
transplanting them back into patients with the goal
of producing genetically corrected cells in vivo.




Adult stem cells are already being used in treating genetic diseases. Bone
marrow transplants and the hematopoietic stem cells within are used to
treat genetic and acquired disorders of the blood and immune system. New
developments include genetic engineering of hematopoietic stem cells to cure

some genetic disorders.




The use of allogeneic hematopoietic stem cells (HSCs) to treat
genetic blood cell diseases has become a clinical standard but is
limited by availability of suitable matched donors and potential
immunologic complications. Gene therapy using autologous HSCs
should avoid these limitations and thus may be safer.

Approach
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Cord blood stem cells can be harvested from the
umbilical cord of a baby after birth. The cells can be frozen
(‘cryopreserved’) in cell banks and are currently used to
treat children with cancerous blood disorders such as
leukemia, as well as genetic blood diseases Ilke A rare
Fanconi anemia. - y




Stem cells removed from donor

Blood u

Aphofesis
machine

Patient receives treatment to
destroy blood-forming cells

Chemotherapy *

Patient receives stem cells
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The Aims:

The aims of this project are to:







Methodology:

Isolation, culturing and propagation of stem

|dentification of cultured cells
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Differentiation induction
A
Neurogenesis characterization

A 4

Neural stem cells production
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Study the neurogenesis characterization through
differentiation process from MSCs towards neural
cells differentiation by using:

- Cytological study by H.& E. stains (morphological
study).

- ICC assays to determined of differentiated cells by
using NES, NF-L, MAP-2.

- Study Gene expression analysis for differentiated
markers(NES, NF-L ,MAP-2).
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NSCs Production

NSCs Induction
Proof of Stemness state
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| Immature Stage

mRNA Fold E:
=3

MsGs | 4 5 u b 8 9% 144

=+=NES 106 831 988 553 791 1079 141 072
=E=NFL 109 791 925 399 1633 | 2127 3031 | 7L
MAP-2| 101 481 615 an 589 731 316 258

Different Time Exposure to BHA (hrs.)

P1- 144 hrs.



Isolation




Identification
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| | M3Cs | 24 | | | _ |
ENES 10.5 12.3 45.1 50.1 49 61.2 39.9 43.8
ENF 15.1 89 27.5 31.4 39.6 69.8 73.1 86.7

MQP-Z- 0.5 | 2.1 | 13.9 | 9 6.2 | 16.4 | 21.8 | 23.9
different time exposure to BHA (hrs.)
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Immaturation stage
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different time exposure to BHA (h.)




--NES  =-NF-L MAP-2

Neural stemness commitment Stage Maturation
Stage (pre-maturation) Stage
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Different Time Exposure to BME (h)













NSCs- 24 hrs. (mix 1)

NSCs- P1 (mix 1)

NSCs- P2(mix 1)

NSCs- 24 hrs.(mix 2)

NSCs- P1 (mix 2)

NSCs- 24 hrs.(mix 3)

NSCs- P1 (mix 3)
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NSCs- 24 hrs.(mix 4)

NSCs- P 2(mix 2).

20X

NSCs- P 2(mix 3)

20 X

NSCs- P2 {mix 4)
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6 h.

5% FBS

EGF

EGF+FGF

1.85

0.99

.77

3.48

1.28

0.82

0.25

0.85

0.77

0.35

0.18

0.04

Different Media Mix
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24 h.

5% FBS

EGF

EGF+FGF

2.17

1.46

0.62

2.58

0.48

0.69

5.57

3.51

0.73

1.03

0.38

7.1

Different Media Mix
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