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I. Introduction to stem cell biology Il. Stem cell and male infertility

Definition Male infertility: Where we
stand

Properties Era of artificial spermatozoa
and potential role of stem cells

Stem cell cycle Future perspectives

Classifications (types) Stem cells: The dark side

Clinical applications
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What is a stem cell?

replicate itself, or...

A single cell that can

differentiate info many

cell ’rypes @
l\v

prepared by Catherine Twomey for the Notional Academies,
ersranaing Stem Cells: An Overview of the Science and Issues
from the Notionol Academies, http //www nationalacademies.org/stemcells.
Academic noncommercial use is permitted.
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Drug

development
Target identification

& validation

Cell replacement
therapy

Patient

Disease Cell wrn
Modeling Therapy differentiation

Somatic cells

eltsisls

Disease
mechanisms

Oct4, Sox2
Kif4, cMyc

Developmental s Patient-specific iPSCs
biology differentiction
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Modified from: Stadtfeld and MHochedinger Gones Dev. 2010;24:2239-2263
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Sir John B. Gurdon | Shinya Yamanaka

The Nobel Prize in Physiology or Medicine 2012 was
awarded jointly to Sir John B. Gurdon and Shinya
Yamanaka ''for the discovery that mature cells can
be reprogrammed to become pluripotent"’




Potential uses of

Stem cells

Stroke : ’

Baldness

Traumatic brain injury_/ Yy
i - ..—Blindness

Learning defects =
Alzheimer's disease

Parkinson's diseasf/
Missing teeth

2
Wound healing —

Bone marrow
transplantation | |

(currently established)

Spinal cord injury

Osteoarthritis /

Rheumatoid arthritis

Crohn's dlsease

\— Deafness

Amyotrophic lateral-
1 . sclerosis

Myocardial
infarction

AL Muscular
» W 4 dystrophy

Diabetes

W\ Multiple sites:
Cancers
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1 in 8 couples
experience infertility.

Causes of Infertility
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Spermatogenesis : .
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o Prepubertal boys suffesing from cancer??

Fertility risk assessment
(includes intrinsic and extrinsic factors)

* ‘ Patient ¢ *

Prepubertal Pubertal Postpubertal assessment Prepubertal Postpubertal
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Able to produce a suitable Ovarian
semen sample stimulation

Ovarian tissue ‘
Testis biopsy/ biopsy Partner/
gamete extraction l donor sperm
1
v v <
Sperm Ovarian tissue Oocyte Embryo
cryopreservation cryopreservation cryopreservation cryopreservation




Adoptionsisita selution? ‘

The use of donated sperm

seems only to be a palliative

solution. In fact, most couples
wish to have their own

genetically related child (/shii
2014).
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* An extensive research has been carried out since
the 20th century to bypass in vivo spermatogenic
failure, trying to create what is called “artificial
spermatozoa’.

o Those research efforts can be summarized as
follows (Hendriks et al., 2015; Shabataev and Tal, 2017;
Alves-Lopes and Stukenborg, 2017).




Stem cells derived germ
cells

In vitro
differentiation

Surgically retrieved
testicular cells
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Differentiation Round spermatids —3» FPhenotype, Ploidy assay,

FISH, ROSI

{ Elongating spermatids

v

Jingmei Hou et al. Reproduction 2014;147:R179- Phenotype, Ploidy assay,
R188 FISH, ICSI

Schematic diagram shows the denvatlon of male dlfferentlated germ cells from various types of stem cells.
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