Spermatogonial stem cells: Hope or hype?

An update on spermatogonial stem cell banking and
transplantation
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Step by step

1. Long term storage
- Cryopreservation
- Culture

(2. Malignant cell removal)
3. Transplantation protocol
4. Efficiency of reproduction

5. Safety of reproduction
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Cryopreservation of cell suspensions




Cryopreservation of cell suspensions
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Cryopreservation of tissue

No. spz
No.of  Sclerosis / No. of tubules containing  No. of damaged
grafts  atrophy  Most advanced cell stage anaysed tubules tubules
spg spz
Fresh 28 0 (0%) - 28 (100%) 1538 354 (23%) 603 (39%)
EG 14 3(21%) - 11 (79%) 547 176 (32%) 231 (429%)
DMSO 14 1(7%) 2 (14%) 11 (79%) 949 308 (32%) 302 (32%)
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Conclusion

e DMSO is the cryoprotectant of choice for
banking spermatogonial stem cells

e Tissue cryopreservation seems to result in
better fertility preservation

e The protocol needs to be improved to
achieve a better maintainance of tissue
architecture and spermatogonial stem cell
function
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Malignant cell removal

Intratesticalar Transplantation of Testicular Cells from Leukemic Rats Canses
Tramsmission of Leukemia'
Kiru Jubmskaimen.’ Mi Hou, Cooli Petersen, Brian Schel, aid Ol Sider
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Malignant cell removal

[FACS: HLA-I"es




Malignant cell removal

HLA class 1 positivity (%) Tumour growth in culture (%) PCR
Patiént Before FACS After FACS
1 12,03 0,09
2 7,72 0,25
3 16,31 2,26
4 579 0,49
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Conclusion

e FACS for HLA-I alone is not effecient enough
in decontaminating the cell suspension

e Additional markers will be necessary

e Other decontamination strategies need to be
explored
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Spermatogonial stem cell transplantation

Spermatogenesis following male germ-cell transplantation

Racen L. * AND James W. Z t

16 November 2007

3-10 pl (=20 stem cells)

Spermatogonial stem cell transplantation

Isolation of germ cells from human
testicular tissue for low temperature
storage and autotransplantation

Philip F. Brook, Ph.D.* John A. Radford, M.0." Steven M. Shalet, M.D.*
Adrian D. Joyee, M.D.,% and Roger G. Gasdan, D.5¢.°
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Intratesticular grafting

Intratesticular grafting vs SSCT

N° of

N° of testes with
donor

Total colony

grafting

. ) lenght/testis
transplantations | spermatogenesis
) (mm)
SsCT 9 5 (55) 41.3
Intratesticular 16 16 (100) 125.3
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Conclusion
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e SSCT and intratesticular grafting are both resulting
in reconstitution of a feasible degree of
spermatogenesis

o Intratesticular grafting is easier to perform

e Since xenografting holds a risk for zoonosis, it
should only be considered for detecting malignant
cells in the testis tissue
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Efficiency

IVF ICSI

In-vivo conception Assisted reproduction

ESHRE Campus Andrology. 16 November 2007

In-vivo conception

No. of females Pregnancy rate [%] No. of foetuses
with a vaginal
plug
After transplantation 17 6(35) 17(2.8)
Fertile controls 10 9(90) 76 (5.4)
P<0.01 P<0.01
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Offspring

Litter size Second generation Third generation
(mean) (mean)

After SSCT 5-11 (8.0) 6-8(7.2)

Fertile controls 5-11(7.6) 4-8 (5.3)
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In-vitro fertilisation
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No. of oocytes

Fertilisation rate (%)

Blastocyst rate (%)

After transplantation 154 88 (57) 24 (27)
Fertile controls 195 155 (79) 88 (57)
P<0.00001 P<0.00001
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Vitality

Sperm vitality
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Motility semen sample

60,0
40,0 —e—ctrl
X
20,0 —m— WW
0,0

0O 05 1 15 2 3 4 6 24
time (h)

ESHRE Campus Andrology 16 November 2007

Motility individual sperm cell
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No. of Fertilisation rate (%) Blastocyst rate (%)
oocytes
After transplantatie 187 57 (69) 17 (30)
Fertile controls 112 38(61) 14 (37)
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Hope or hype?

Although a number of questions remain
unanswered and several aspects of

spenntogmH@{]@v ng and
transplantatio td be improved,

we believe in the applications which are
associated with spermatogonial stem cells.
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Clinical cryopreservation pro

Keros et al., 2007

Tissue pieces (1-10 mm3)

Cryoprotectant: Hank’s Balanced Salt Solution + 5% DIVSO + 5% HSA
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Clinical experience

Requests: 15

Accepted 18 sickle-cell anemia (4)
leukemia (3)
idiopathic aplastic anemia (1)

Refused 11 leukemia (pre-treated)

Parents declined after counseling : 6 leukemia (4)
sickle-cell anemia (2)
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