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Anwendungen des SCNT beim Menschen und Gefahren
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Spekulationen was man mit SCNT beim
Menschen alles machen konnen wird.

e Austausch von Mitochondrien mit defekten

GeNnOoMm. (Mts haben 37 Gene und iiber 250 Mutationen sind bereits bekannt.)
— Durch Spindeltransfer

— Durch Pronukleustransfer (,,Drei-Patienten-IVF*)
— Durch Polarkorperchentransfer

— Durch Keimblaschenltransfer*

e Zeugung von Madchen durch zwei Frauen
e Zeugung von Kindern durch zwei Manner

* Kinder fiir alte (<45a) Frauen aus jungen Oozyten”
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Figure 2 Spindle transfer technique. <ce:source> Image reproduced from http://www.hfea.gov.uk/6372.html
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Pronukleustransfer

1. Patient’s egg with
abnormal mitochondria
fertilised with partner’s
sperm

Donated egg fertilised
Normal mitochondria

Figure 1 Pronuclear transfer technique.
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3. Patients' pronuclel removed
from zygote and transferred to
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normal mitochondria
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4. Cleaving embryo with
normal mitachondria and
maternal and

genome can be transfemed

tothe uterus t
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<ce:source> Reproduced from Bredenoord and Braude <ce:cross-ref refid="bib18" id="crosref0150"> (18)</ce:cross-ref> , with
permission from BMJ Publishing Group Ltd.</ce:source>
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Polarkorperchentransfer: Polar body transfer
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Keimblaschentransfer

Keimblaschen in embryonalen oder unreifen Oozyten
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Keimblaschentransfer
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Figure 2 Schematic diagram of aggregated chromosomes transfer, depicting a proposed new chromosome replacement procedure,
from oocytes that contain abnormal mitochondria into oocytes that contain normal mitochondria.
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Aggregated chromosomes transfer in human oocytes
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Keimblaschentransfer

Germinal vescile Transfer vor Meiose

Reproductive BioMedicine Online (2014) 28, 401404
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Anwendungen von SCNT bei Tieren

Herstellung von humanen Proteinen in der Milk von Ziegen,
Schafen und Kiihen

Transgenic Res. 2014 Aug 20.
Production of transgenic dairy goat expressing human a-lactalbumin by somatic cell nuclear transfer.
Feng X!, Cao S, Wang H, Meng C, LiJ, Jiang J, Qian Y, Su L, He Q, Zhang Q.

Abstract

Production of human a-lactalbumin (ha-LA) transgenic cloned dairy goats has great potential in improving the
nutritional value and perhaps increasing the yield of dairy goat milk. Here, a mammary-specific expression
vector 5A, harboring goat B-lactoglobulin (BLG) promoter, the ha-LA gene, neo” and EGFP dual markers, was
constructed. Then, it was effectively transfected into goat mammary epithelial cells (GMECs) and the
expression of ha-LA was investigated. Both the ha-LA transcript and protein were detected in the transfected
GMEGCs after the induction of hormonal signals. In addition, the 5A vector was introduced into dairy goat fetal
fibroblasts (transfection efficiency =60-70 %) to prepare competent transgenic donor cells. A total of 121
transgenic fibroblast clones were isolated by 96-well cell culture plates and screened with nested-PCR
amplification and EGFP fluorescence. After being frozen for 8 months, the transgenic cells still showed high
viabilities, verifying their ability as donor cells. Dairy goat cloned embryos were produced from these ha-LA
transgenic donor cells by somatic cell nuclear transfer (SCNT), and the rates of fusion, cleavage, and the
development to blastocyst stages were 81.8, 84.4, and 20.0 %, respectively. A total of 726 reconstructed
embryos derived from the transgenic cells were transferred to 74 recipients and pregnancy was confirmed at
90 days in 12 goats. Of six female kids born, two carried ha-LA and the ha-LA protein was detected in their
milk. This study provides an effective system to prepare SCNT donor cells and transgenic animals for human

recombinant proteins.
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Nebenwirkungen
der SCNT Technologie
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Pathologie der NT-Tiere

Stark Kern-Spender Zelltyp abhangig.

Sertoli Zellen = verfriihter Tod durch Leberversagen
Cumulus Zellen - Fettleibigkeit

Bei allen Zelltypen = Riesenwuchs (large offspring syndrom)
durch fehlerhaftes gene silencing

Phenotypen nicht auf die F1 Generation tibertragbar 2>
Pathologie ist epigenetisch bedingt.
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Hybrid vigor, fetal overgrowth, and viability of mice
derived by nuclear cloning and tetraploid
embryo complementation

LOS

Kirvim Figgan™", iidemard Aksstus®, Laret Loring®, Usurie ackson-Grust®, Martina Kiemm?, Williem 0. Sidsout Ird".
Fyuza Tansgmschi”. and Redoll Jassisih

ES cell- Clone
tetraploid

Fig.4. EScell clones display increased neonatal birth and placental weight.
These two animals were derived from the same ES cell line, F12-3, one cloned
by nuclear transfer, the other derived by tetraploid embryoc complementation.
Note the dramatic increase in both neonatal and placental size in the cloned
pup. (Bars = 1cm.)
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Toxizitat von fremden Mitochondrien

Anim Biotechnol. 2014 Apr 3;25(2):139-49.

Incompatibility of nucleus and mitochondria causes xenomitochondrial cybrid unviable across human,
mouse, and pig cells.

YuG?, TianJ, Yin J, Li Q, Zhao X.

Abstract

The nucleus and mitochondria are on correlative dependence; they interact in the process of protein
transportation and energy metabolism. The compatibility of nucleus and mitochondria is essential for
interspecies somatic cell nuclear transfer (iISCNT) and xenomitochondrial cybrid. In order to test the
compatibility of nucleus and mitochondria among human, mouse, and pig cells, we compared the
performances of cybrids that fused inter- and intra-species. The pO0 cells from human and pig cell lines were
created as nucleus donors which were transfected with GFP-neo for cell selective system in advance, and
mitochondria donor cells were labeled by Mitochondria-RFP. Human and mouse platelets were also used as a
mitochondrial donor. Results indicated that all interspecies cybrids declined to die in 2-4 d after the cell fusion
in the selection medium, while intraspecies cybrid cells survived and formed stable clones. As a conclusion, the
incompatibility between nucleus and mitochondria is the critical factor for the formation of interspecies
cybrids.
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Nocodazole bewirkt den Ausstof’ von beiden Chromatiden in

Oozyten. s Nod
nen ook
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Demecolcine- and nocodazole-induced enucleation in mouse and

in somatic cell nu
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resa Py

Nocodazole inhibiert Mikrotubulibildung
- Missbildungen bei Tierféten

Fig. 1. Activated mouse cocytes that were exposed to DEM or NOC and then cultured in antimitotic-free medium up to 2, 6 or 20 b pu before
being fixed and processed for the immunofiuorescence detection of microtubules (preen), microfilaments (red), and chromatin (bhue). Arrowheads
anid arrows indicate the presence of the first and the second polar body (PR2), respectively. By 2 b pa., non-enucleated nocyles presented only
one set of chromosomes within the PR2 and the meiotic spindle was oriented perpendicularty fa) or in parallel (b in relation to the oocyte

cytoplasm. Activated oocytes showing all the chromatin insid one or sometimes two PB2s, were cla
olely enucleated (e), depending on whather PR2s were partially or complately

in completely enucleated oocytes the two pronucki were localized within a double (R) or single (i) completely extraded PB2. By
non-enucleated oocyles, similar to conirol cocytes. had cleaved to the 2-cell siage (j), whereas oocyles that remained i
showed & vacuolized or frag lism due 1o the ahsence of the chromatin, which was localized within 1 double
extruded PR2. Original magnification X 500.
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impletely y 5
presented one pronucleus in the cytoplasm and another one inside the PR2 (g), similar to control ocytes non-exposed to the antimitotics, whereas

Spindel Apparat in der Metaphase

der Meiose Il ist moglicherweise nicht identisch mit ,anderen”
Spindelapparaten.

...study revealed four proteins as being deficient in spindles of SCNT embryos in addition
to those previously identified; these were clathrin heavy chain (CLTC), aurora B kinase,
dynactin 4, and casein kinase 1 alpha.

J Proteome Res. 2010 Nov 5;9(11):6025-32

‘ Was ist beim SCNT nicht perfekt?
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Gefahrenquellen bei der Zeugung von
Kindern mit Hilfe von SCNT

Ist das Genom der Oozyte identisch mit dem in den 1. und 2.

Polkérperchen ?

Welche vielleicht einzigartigen Faktoren im Zytoplasma der
gespendeten Oozyte beeinflussen die Embryogenese des Kindes

und somit dessen Individualitat?
Fehlen dem Keimblaschen vielleicht essentielle Faktoren?
Ist die Reprogrammierung des Genoms wirklich vollstandig?

Bewirkt SCNT das gehdufte Auftreten von Mutationen?
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