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*In the case of LHON, >60% mutant mtDNA load is required before the

disease phenotype presents.
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2. IVF with healthy donor egg = Resulted baby is genetically unrelated
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3. Testing embryos during IVF :this maynot result in a disease-free

baby, but lowers the chance of passing on the disease. However it is not
an option for some forms of mitochondrial disease
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4. Testing of the fetus during pregnancy (with the option of
termination)
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Vol 461|17 September 2009/ doi:10.1038/nature08368 nature

Mitochondrial gene replacement in
primate offspring and embryonic stem
cells

Masahito Tachibana', Michelle Sparman’, Hathaitip Sritanaudomchai’, Hong Ma', Lisa Clepper’, Joy Woodward’,
Ying Li', Cathy Ramsey', Olena Kolotushkina' & Shoukhrat Mitalipov"*>

Chromosome Transfer in Mature Oocytes
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Blastocysts

BE QRBIRBEEMSTIRFHREDQERNFEED LR

N Fusion Fertilization 8-cell Morulae Blastocysts
Spindle 82 74 (90%) 69 (93%) 69 (93%) 54 (78%) 41 (59%)
Transfer
Control 73 NA 67 (92%) 57 (85%) 50 (75%) 41 (61%)

Tachibana et al., Nature 2009
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UK sets sights on
gene therapy in eggs

» The UK is conducting reviews and public consultations on these procedures
as a first step towards making genetic modification of human embryo legal
AXYRTIFEMNEICHE T DB EFRELZBTRTIODE—ATYTELT, EMRICKIFEMEZER
ZRELTSFAUR) TEBRERZM, MEHIZRE,

» Spindle Transfer (ST) or alternative pronuclear transfer (PNT) are considered

as potential approaches to prevent transmission of mtDNA mutations
STHLLIEPNTIXS OV R 7 EEBE QG ICE T =B EMET7 TO—FELTEZLNS,

» no evidence which suggested that mitochondrial replacement is

unsafe” (http://www.hfea.gov.uk/8807.html)
SFAVRUTEBAERTHAHEVNDITE TURIFGE M o=,

*AXYRIZEWNT1990FIZE 255 - B ZE % (the Human Fertilization and Embryology Act:
HFE Act) ZHIEL . BLEEICEDE . ENZHE - BT #£EH (Human Fertilization and Embryology
Authority; HFEA) MERED R LMZ DWW TR FHIZFITo> TS, AR D= DEFZFEMRED1E
BXITREFE-FERICDOLTIE., BHMERELE-HadHEsh, OFTABROER. QXM
REDFREZEH, QFRENEREH, @ LY RWLEITEDRRE. O BIABIETOIKED
ek ECTFEEORBEAZORE. DZEBEMOEHBERNTEOLN TS,



Summary of report
Novel techniques for the prevention

of mitochondrial DNA disorders:

an ethical review
Published 12 June 2012

» Nuffield Council on Bioethics concluded that if the techniques are safe and
effective, and an appropriate level of information and support is offered, it is

ethical for families to use these techniques as treatment
(CNoDFROEMETHITEEELTERRBTELIREMEANENEHINTNDIES.
BENLEH, BULERES R ITHONLSLELE. ChoDFHMiEEAT S LI mEMT
HBHEAD,)

Regulation: follow-up : COHFEMDFFERICODVWTELDIMENFEONS KIS, TOFHEREERATAO—
DEHNSNIDENH D, COBMEYR—FT B0, UKTITHhNAZDLIEEMNBFOERICLEE
BHIEL. IEEBEBNHTFEICHIz>TT7IEATESDLSEBENEIDHOND,

Parentage of the child: 7—F> 75 )L—TDHMR TIESFaVRYTZRR—avIZ&BRIE £¥YEMIZE
FEHICEHE=0R"BLKTEZOR"EHDOEEIERELEGL,

Regulation: status of the mitochondrial donor: S;IVKYFEBRIZEITERF—IE., KA ZHRBIZHITHEIF
REELIELGY, FF—D BT R IYEENF-RKADGEFITELILELNGE(HE),



ARTICLE

doi:10.1038/nature11647

Towards germline gene therapy of
inherited mitochondrial diseases

Masahito Tachibana', P.aul.s Amato’, Michelle Spal man', Joy \\ood\urd Daric ) Melguizo S.mLhL Hong Ma',
Nuria MartiG Lmerre/ Rebeua hppner lledges Lun]uI ang Hyo S.mg Lee', C athy Rdmse\ Keith \‘l¢sters0n
David Battaglia?, Dd\ld l ee’, Diana Wu?, Jeffrey Jensen3, Phillip Patton?, Sumita Gokhale?, Richard Stouffer™

& Shoukhrat Mitalipov'
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consultation: advice to government ”)
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LETTER

doi:10.1038/nature18303

Towards clinical application of pronuclear transfer
to prevent mitochondrial DNA disease

Louise A. Hyslop!?, Paul Blakeley®, Lyndsey Craven?, Jessica Richardson!, Norah M. E. Fogarty®, Elpida Fragouli®’, Mahdi Lamb!,
Sissy E. Wamaitha?, Nilendran Prathalingam'2, Qi Zhang!t, Hannah O’Keefe!, Yuko Takeda!, Lucia Arizzi2, Samer Alfarawati®,
Helen A. Tuppen®, Laura Irving!t, Dimitrios Kalleas't, Meenakshi Choudhary?, Dagan Wells®, Alison P. Murdoch?,

Douglass M. Turnbull*, Kathy K. Niakan® & Mary Herbert"?
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