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TN YCNAOKYBAHHA mTAHK -
MATEPUHCbKUW

Micna 3annigHeHHA MTAHK cnepmaTo3oiaa
MITUTbCA YOIKBITUHOM i Ni3YETHCA B
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* dilution

* ubiquitination
* DNA digestion
+ autophagy

David C. Chan, Eric A. Schon Eliminating Mitochondrial DNA from Sperm
Developmental Cell, Volume 22, Issue 3, 2012, 469 - 470



TOMOTNASMIA — ABULLEE YMOBHE

Yactota myTtauin 8B MTAHK y
7-10 pasiB BULLA, HiXK Y
agepHin AHK

[TpUYnNHMU:

1. BiacyTHICTb riCTOHIB

2. bBnaunsbkictb ET/T (BUCOKI
KOHUEHTpaLil BiIbHUX
paguKanis)

3. BigcyTHicTb penapauii
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FTETEPONNA3SMIA
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[MyTau,i'l' B MTAHK ]
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[ leTeponna3smia ]
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[ 3HUKEHHA bioeHepreTUYHOro ]
NOoTeHUWIaNy KNiTUH

[ MiToxoHApianbHiI XxBOpOobHU ]




TN YCNAOAKYBAHHA mTAHK -
MATEPUHCbKUUA

Mepwa pennikauia mTAHK BinbyBaeTbcs Ha cTaaii baacTtouncTu; T06TO, PO3BUTOK
embpioHy Bif 3anniaHeHHA | 4o 5-1 1obun 3abe3nevyeTbca eHeprieto, AKy BUPobnatoTb
MITOXOHAPITT oouUnTa
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Fig. 2. The control of mtDNA copy number at key stages during development. During oogenesis, mtDNA copy number increases up to the metaphase Il stage. In larger mammals, it then
undergoes significant reduction during preimplantation development. At the blastocyst stage, replication is initiated at the blastocyst stage but this is confined to the trophectoderm.
MIDNA copy number undergoes continual reduction in the inner cell mass cells to establish the ‘mtDNA set point’. This ensures that specialised cell types, once they have differentiated,
acquire the approprate mtDNA copy number to meet their needs for ATP production in a cell type specific manner.
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Mitochondria in early mammalian development
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YCNAORYBAHHA MITOXOHAPIAJIBHNX
3AXBOPHOBAHb

Nepegaya mtAHK:
1. Mpwu noginax npumopaiasibHUX 3apOAKOBUX KNITUH KiNbKicTb MTOHK 3HMKY€ETbCA

1. Mpw yTBOpEHHI oouuTiB BiadyBaeTca BMbBIpKOBMI po3nogin mitoxoHapin i3 MTOHK —
edeKT nnawkoBoro ropauniwka (bottleneck effect)
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= 53 & —~ ®_ 8 —» (affected offspring)
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-\\ / &
1.
3 ® &R * T Intermediate
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Nucleus . * )y offspring)
A %
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YCINMAARKYBAHHA MITOXOHAPIANTBHUX
3AXBOPHOBAHb

Homoplasmic segregation

100%
mutant

O :
100% 100% 100% 100% 100%
All progeny homoplasmic.

Heteroplasmic segregation

50%
mutant

i
10% 100% 50% 70% 30%

Each progeny may
differ depending on

replicative segregation
during egg production.
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[MyTau,i'l' B MTAHK ]

L

[ [eTeponnazmis ]

L

3HUKEHHA DioeHepreTUYHoOro
noTeHWwiany KAiTUH

|

[ MiToxoHApianbHI XBopobn ]

MoporoBa mexKa Ana KNiHIYHOro NpoAsy
MITOXOHApPia/IbHUX XBOPODO, AK NpaBuno,
CTaHOBUTb NoHaAa 60%

[MTOPOIOBA MEXKA OJ14
GEHOTNMOBOIO MNMPOABY
MITOXOHAPIATBHUX 3AXBOPHOBAHb
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MITOXOHAPIAJ/IbHI XBOPOBW

* Yactota — 1:7 500 mantoKis, HAPOAKEHUX XKUBUMMU
* KniHIYHO Ta reHeTUYHO reTeporeHHa rpyna

MoxyTb byTn ob6ymoBneHumm ak mytauiasmum B MTAHK, Tak i myTauiamm B
anepHin AHK

*  BuHUKalOTL y pe3ynbTaTti ANCPYHKLIT eNeKTPOH-TPAHCMNOPTHOrO JIaHLUora
MITOXOHAPIM Ta 3HMMXKEHHA npoAayKuii ATP (3HMXKeHHA BioeHepreTU4YHOro
NOTEHLiaNy KNAiTUH)

* KniHiYHi NpoABKM: a) ypaXKeHHA OKPeMUX OpraHiB (cnagKkoBa HeMponaTis
30poBOro Hepsy Jlebepa); 6) MHOXKUHHI ypaXKeHHA OpraHiB Ta CUCTEM B

OCHOBHOMY 3 HEMPOJIOTIYHMMM Ta HEMPONATUYHUMU CUMATOMAMMU
(MELAS)

* MoXKyTb NpoAaBAATUCA Y Byab-AKOMY BiLi; B OCHOBHOMY Ti, O 3aKOA0BaHi
y agepHin QHK —y autnHctsi, 8 MTAHK —y gopocnomy Biui

Mitochondrial Disorders Overview
Synonyms: Mitochondrial Encephalomyopathies, Mitochondrial Myopathies, Oxidative Phosphorylation Disorders, Respiratory Chain Disorders
http://www.ncbi.nlm.nih.gov/books/NBK1224/



OpraHu i3 nepeBa*KHUM yparKeHHAM

Non-Neurological Neurological

Respiratory muscles

Heart &

Eye and optic nerve

‘8 Brain and Central
Nervous system

£S: o Hearing
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blood cells Elﬂ
= Nerves
Diabetes b &
Muscle — pain
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Where does Mitochondrial Disease Hide?

Atypical
Learning

Disabilities

Cerebal Palsy
Clinics

Atypical
Levkodystrophy

Language
Delay Clinicr

Aytipical
Autism

Unexplained
Heart Failure

Cancer
Hematology
Clinics

Unexplained
Kidney Disease

Epilepsey
Clinics

Psychiatric
Facilities

Sudden Infant
Death Sydnrome
SIDS

Gl
Dysmeotility Clinics

Rheumatology/
multiple Sclerosis
Clinics

Unexplaine;:l
Liver

Failure

Unexplained
Blindness




OIATHOCTUKA

KniHiYHWUN peHoTUn

Tnn ycnaaKyBaHHA (POAVMHHI BUNAAKK)

CtyniHb nposBy (b6ioximivHi Ta rictonorivyHi
3HaXiAKW)

MoneKynapHo-reHeTUYHI 40CNIAXKEHHA
(AnepHa Ta mTAHK)
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[TPODITAKTUKA

MPEHATAJIBHA OIATHOCTUNKA

NPEIMMNJIAHTALIVWHA TEHETUYHA
OIATHOCTUKA

MPEKOHUEMNUIMHA AIATHOCTUKA




[MPEHATAJIbHA AOIATHOCTUKA
MITOXOHAPIAJIbBHUX XBOPOb

EJHG European Journal of Human Genetics (2014) 22, 1255-1259
}H Open © 2014 Macmillan Publishers Limited All rights reserved 1018-4813/14 @

www.nature.com/ejhg

A national perspective on prenatal testing for
mitochondrial disease

Victoria Nesbitt!, Charlotte L Alston%, Emma L Blakelyz, Carl Fratter®?, Catherine L Peeneyz,
Joanna Poulton®*, Garry K Brown>?, Doug M Turnbull>?, Robert W Taylor>? and Robert McFarland*»2

Mitochondrial diseases affect =1 in 7500 live births and may be due to mutations in either mitochondrial DNA (mtDNA) or
nuclear DNA (nDNA). Genetic counselling for families with mitochondrial diseases, especially those due to mtDNA mutations,
provides unique and difficult challenges particularly in relatlon to disease transmlssmn and preventmn We have experienced an
increasing demand for prenatal diagnostic testing from fasmilies—aH aohond a-giaea-we first offered this
service in 2007. We review the diagnostic records of thnalysed since 2007,
the reasons for testing, mutation investigated and the clinical outcome. Our findings indicate that prenatal testing for
mitochondrial disease is reliable and informative for the nuclear and selected mtDNA mutations we have tested. Where
available, the results of mtDNA heteroplasmy analyses from other family members are helpful in interpreting the prenatal
mtDNA test result. This is particularly important when the mutation is rare or the mtDNA heteroplasmy is observed at
intermediate levels. At least 11 cases of mitochondrial disease were prevented following prenatal testing, 3 of which were
mtDNA disease. On the basis of our results, we believe that prenatal testing for mitochondrial disease is an important option

for couples where appropriate genetic analyses and pre/post-test counselling can be provided.
European Journal of Human Genetics (2014) 22, 1255-1259; doi:10.1038/ejhg.2014.35; published anline 18 March 2014



NEPEAIMNNAHTALINMHA OIATHOCTUKA
MITOXOHAPIAJIBHNX XBOPObBb

1. MiToxoHApianbHi XBOPOOU, AKIi BUHUKAIOTb Y
pe3ynbTaTi myTauin B AgepHin AHK (80%
XBOpPO0DO):

HEOBXIAHO: Bigoma myTtauia
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NEPEAIMNNAHTALINMHA OIATHOCTUKA
MITOXOHAPIAJIBHNX XBOPObBb

1. MitoxoHAapianbHi XBOpOOU, AKI BUHMKAIOTb Y
pe3ynbraTti myTauin B MTAHK (20% xBOopo0b):

A) TETEPOMNA3MIA???
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BUNAAKM NOMWMKOBOI AIATHOCTUKWM NPW NPOBEAEHHI
nra Yy HOCIIB MITOXOHAPIATBHUX XBOPOB

Blastocyst preimplantation genetic
diagnosis (PGD) of a mitochondrial
DNA disorder

Nathan R. Treff, Ph.D.,*"* Jessyca Campos, M. *® Xin Tao, M.S.,” Brynn Levy, Ph.D.,% Kathleen M. Ferry, B.S.,*
and Richard T. Scott Jr,, M.D.*®

= Reproductive Medicine Assoclates of New Jersey, Morristown; ° Division of Reproductive Endocrinology and Infertility,
Department of Obstetrics, Gynecology, and Reproduct ne Sclence, University of Medicine and Dentistry of New Jersey,
Robert Wood Johnson Medical School, New Brunswick; © Department of Genetics, Rutgers University, Piscataway, New
Jersey; and © Department of Pathology, College of Physicians and Surgeons, Columbia University, New York, New York

Objective: To evaluare the utility of trophectoderm biopsy for preimplantation genetic diagnosis (PGD) of mirochondrial (mt) DNA
mutation load.

Design: APGD case and analysis of blastocyst mosaicism,

Setting: Academic center for reproductive medicine.

Patient(s): A 30-year-old carrier of 35% 3243A>G miDNA mutation load with a daughrer affected by mitochondrial
encep halomyopathy, lactic acidosis, and stroke-like episodes (MELAS) syndrome,

Intervention(s): Blastocyst biopsy for PGD of mutation load and gender, P e e Cana P
Main Outcome Measure(s): Variation in murtarion load within and among embryes, and newborn mutation load after PGD-based

selection. samples collected from the boy at the
Result(s): Oocytes and embryos were found to possess a variety of 3243A>G mutarion loads from 99 to 309 in oocytes and 796 to -
519 in embryos, demonstrating that PGD would be a relevant procedure. Highly consistent results were obtained within multiple a0es of 6 weeks and 18 months demon
biopsies of hoth cleavage- and blastocyst-stage embryos, Importantly, mutation loads observed in trophectoderm were predictive of strated mutant m.32434A>G hata rgp|agm1‘.|,r
the inner cell mass (+* = 0.97). Transfer of 2 male embryo, predicted to possess 1206 mutatior ;

biopsy, resulted in the delivery of a boy with nssue-specmc mutation loads ranging from unde  Cell Reports loads of 47% and 46% in blood and 52%
Conclusion(s): This study represents the fist successful clinical application of PGD to reduce the and 42% in L.Ir'il"lE, respectively (TEib|E! Sﬂl

an miDNA disorder and supports the applicability of blastocyst trophectoderm PGD for carriers
of mtDNA murtations attempring reproduction. (Ferril Steril® 2012;38:1236-40. @2012 by
American Society for Reproductive Medicine.)

Key Words: Mitochondrial DNA, MELAS, preimplantarion genertic diagnosis, mutation load

?iscu::fYou can di;sbcluss this article wi:h its authors and h"’i_th other AS;_RM m_e:xcll)!ers;:'hlttp:// Limitations Of Pl'eimplantaﬁon Genetic DiagnOSis
de;;s_tdisoc:::;.com astocyst-preimplantation-genetic-diagnosis-of-a-mitochendrial- for Mi tOChon dl’ial DN A Diseases

Shoukhrat Mitadipov,' <" Paula Amato,” Samuel Parry,” and Mami J. Faik*

Division of Reproductive and Davelopmental Sciences, Oregon National Primate Research Centar, Cregan Heatth & Sclence Universiy,
Beaveron, OR 87006, USA

3Dhvision of Reproductive Erdocrinclogy, Department of Cbstetrics and Gynacclogy, Oregen Haath & Scence Univarsity, Portiand, OR
87233, USA

Division of Matemal-Fecs Medoine, Departmant of Obstetrics and Gynecology. Universty of Pennsylvania Perelman Schoo! of Madicing,
Pnilaceiphia, PA 18104, USA

“Divisors of Human Genetics and Matabolic Disease, Depantmant of Pediawics, The Cnidren's Hospital of Philaceiphia and Universay of
Parrayivana Perslman Schod of ).'ecc ra, Philageiphia, PA 19104, USA

‘Conﬁsaoraamﬁ nialipa@ahsy




NPEIMMJTAHTALLIMHA OIATHOCTUKA
MITOXOHAPIAJIBHNX XBOPObBb

1. MitoxoHAapianbHi XBOpOOU, AKI BUHMKAIOTb Y
pe3ynbraTti myTauin B MTAHK (20% xBOopo0b):
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AJIbTEPHATUBA??

JloHauiA
MITOXOHAPIN? 2

donor egg

affected egg

AL

@ normal mitochondria

o @ ® nuclear DNA

removed

@ mutant mitochondria




«JlJoHaUifs MITOXOHAPIN»

' Trans'fer can be performed at different stages

Polar Body Maternal Spindle Pronuclear
Transfer Transfer (MST) Transfer (PNT)

Greggans et al, 5o Rep. 2014 Jan 2443844



[MPO®PINAKTUKA
MITOXOHAPIAJTIBHUX
XBOPOb

1. Patient's egg with

abnormal mitochondria
fertilised with partner’s 2. Patients’ zygote with
sperm abnormal mitochondria

Donated egg fertilised Zygote
Normal mitochondria Normal mitochondria

TpaHchep NpoHyKaeyca

3. Patients’ pronuclei removed
from zygote and transferred to
enucleated egg, which has
normal mitochondria

Zygote enucleated
Normal mitochondria

O

4. Cleaving embryo with
normal mitochondria and
matemal and paternal
genome can be transfemed
to the uterus

Zygote reconstructed
Normal mitochondria



Nature. 2010 May 6;465(7294): 82—85. doi:10.1038/nature08958.

Pronuclear transfer in human embryos to prevent transmission

of mitochondrial DNA disease

Lyndsey Craven', Helen A Tuppen', Gareth D Greggains23, Stephen J HarbottleZ, Julie L
Murphy', Lynsey M Cree’, Alison P Murdoch?#, Patrick F Chinnery', Robert W Taylor',

Robert N Lightowlers', Mary Herbert?3# and Douglass M Turnbull 45

Recipient
zygote

Enucleatiok ‘
© v

‘ Fusion K

Reconstituted
zygote

v Enucleation

Culture in vitro

Embryo disaggregated
for mtDNA analysis

> 2

Low levels of mtDNA carryover In vitro development to
(<2%) blastocyst stage

Embryo cultured to
assess development



NPEKOHLUEMUINHA
NPOPINTAKTUKA
MITOXOHAPIANTBHUX
XBOPOB

TpaHcdep BepTeHa (KapionnacTa)

1. Unfertilised patient's egg 2. Spindle and associated chromosomes

with abnormal mitochondria removed as karyoplast from patient's egg
and fused into “enucleated” donor egg

3. Reconstituted egg
is fertilised (by ICSI)
with sperm from
patient’s partner

Spindie and associated

withnormal mitochondria chromosomes removed as
karyoplast from donated 4 .Cleaving embryo with
egg and discarded normal mitochondria
and maternal and
paternal genome can be

transferred to the uterus



@whne - Vol 19. No 4. 2009 514-520 Reproductive BioMedicine Online; www.rbmonline.comiArticle/3980 on web 21 August 2009

Article

Metaphase |l karyoplast transfer from human
in-vitro matured oocytes to enuclueated
mature oocytes

Dr Atsushi Tanaka is one of the pioneers of Japanese private infertility clinic. He obtained his
PhD in 1981 at the Juntendo University (Tokyo, Japan), where he worked from 1975 to 1981
in the Department of Obstetrics and Gynaecology. After working at the Koshigaya Municipal
Hospital (Saitama, Japan), where he performed the first successful GIFT (gamete intra-
Fallopian transfer) in Japan, he started the Saint Mother Obstetrics and Gynecology Clinic
and Institute for ART (Fukuoka, Japan) in 1988. His current interest lies in a wide range of
human infertility.

Dr Atsushi Tanaka

TpaHcdep BepTeHa (KapionnacTa)

Figure 3. Inserting a karyoplast into the perivitelline space
of an enucleated metaphase Il human oocyte matured

in vivo. Isolated karvoplast (A) was aspirated again into the
pipette (B). The pipette was inserted (C) and the karyoplast
transferred into the perivitelline space (D). Arrows indicate
metaphase II chromosome. Original magnification, 400 x.




TpaHcdep BepTeHa (KapionnacTa)




Mitochondrial Donation: ethical

Issues Mitochondrial Donation: legal

“Due to the health and social benefits issues
to individuals and families of living
free from mitochondrial disorders,

and where potential parents express Mitochondrial donation into law in the UK
a preference to have genetically- on the 4th March 201 5

related children, on balance we
believe that if these novel techniques
are adequately proven to be
acceptably safe and effective as
treatments, it would be ethical for
families to use them, if they wish to
dn <n and have heen nffered an

Mitochondrial Donation: legal
issues

* 3¢ February 2015: debate and vote in the House of Commons to
decide whether to approve the draft Regulations to allow
mitochondrial donation

The House of
Commons voted by
382 to 128 in support
of the Regulations

Y BenankobpuTtaHii 3aKOHOAABYO A03BOJIEHO AO0HALII0 MITOXOHAPIN



HoHaula miToxoHApPIN. He nnwe AnA
NPOPINAKTUKM MITOXOHAPIaNIbHMNX
XBOpO6H??

Spindle Transfer

A AK Wwoao
NaLIEHTIB
CTapLuoro
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KinbKictb i «akictb» mitoxoHapiu (i mTAHK) €

NOKa3HUKOM bioeHepreTM4YHOro noteHuiany KnitmHu
Simultaneous assessment of
aneuploidy, polymorphisms, and

Ha CbOFO,ﬂ,Hi MOKa3aHi Kopens L||“ MiXK: mitochondrial DNA content in human

polar hodies and embryos with the
use of a novel microarray platform

KinbKicTio MTAHK oouuTiB i BIKOM

KIHKAU Mitochondrial content reflects oocyte variability
and fertilization outcome

Terewa Mweida Santos, PRD." Shaty ET Showrdagy. MD." und Justin C. 5¢. M, PRD"

KinbKicTio MTAHK oouuTis i
4aCTOTOH 3anniAHEeHHA

Chaotic mosaicism in human

I l IR I implantati b i lated with
Rinbkictio MTIHR ooumTis | 2 low mitochondrial membrane potential
4aCTOTOO aHeynoiain

Martv1 Wiiding. PILD., " Gluseppe De Pacido, M.D." Lomdana De Matteo, Ph D,
Marcala Marino, B.5¢.,* Carto Agg), M.D." an!f Bran Dale, 0.Sc.*

Contw or Reproctuctve Slokgy. Cinicy Vil oel Sk, Napioe. Aoty

Human Reproduction, Vol. 15, (Suppl. 2), pp. 160-172, 2000

KinbkKicTto mTAHK 6nacToumnct Ta
. v . Chromosomal non-disjunction in human oocytes:
IMM1aHTA L||| MHUUM NOTEH L||| d/1I0M is there a mitochondrial connection?

Eric A.Schon'?*%, Sang Ho Kim', José C.Ferreira®,
Paulo Magalhdes', Marcy Grace®, Dorothy Warburton®*
and Susan J.Gross®



KinbKictb i «akictb» mitoxoHapin (i mTAHK) €
NOKa3sHUKOM bioeHepreTMYHOro noTeHuiany
KNITUHUN

«JloHaLia MiTOXOHAPIN»
- «nepesapaaKa»
eMbpioHiB NaLLiEHTIB
CTApLLOro BiKy??




MPOBJIEMA: npu byab-AKomy nepeHoCi B 0OLUT NOTPANAE
yyKopigHa mTAHK, AaKa ctaHoBUTbL Big 6 A0 69% -
rereponnasmis

a Enucleatlon

i Reconstituted
Recipient zygote
zygote ‘ . 0
Fusnon :.. Development
Donor ¥ 'YL/ in vitro
]

zygote \ .. -

Enucleation

MoTeHUiNHI epeKTn reTteponnasmi:

McCreath et al., 2000 — BiBUi Nicha aaepHOro TpaHcPepy: 3 BiKOM 3ABUIMCb CUMNTOMM, CXOXKI
Ha CUMNTOMM MITOXOHAPIaNbHUX XBOPOO (NOpyLLUEHHS POBOTM MO3KY, HUPOK Ta NEYiHKK)
Cibelli et al., 2002 Te came y MmuLLEMN

St. John et al., 2005b Te came y CBUHI

Steinborn et al., 2002 — iHwi nocnigoBHocTi MTAHK — iHWi 6inKK 3i 3imiHEHO NOCNIAOBHICTIO
AMIHOKMNCNOT — iHWa cTpyKTypa ET/1 — 3HUKEHHA piBHIB CMHTEe3y AT® — cMMNTOMM CXOXKi Ha
CMMNTOMM MITOXOHAPIaIbHUX XBOPOO
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LuTonnaamaTUYyHUM NepeHocC

MOTHER'S EGG DONOR'’S EGG

MITOCHONDRIA
AND CYTOPLASM .
INJECTED 7

OdiuinHo: y cBiTi Hapogunoca 30 geTtennicna UMTONNAA3MATUYHOTO NEPEHOCY
Y CLWA: po3noyanun y 1996, 3abopoHunn y 2002



Human Repreduction Update, Vol.7, No.d pp. 428435, 2001

Epigenetic and experimental modifications in early
mammalian development: Part 11

Cytoplasmic transfer in assisted reproduction

Jason A.Barritt', Steen Willadsen, Carol Brenner and Jacques Cohen

Gamete and Embryo Research Laboratory, Institute for Reproductive Medicine and Science of Saint Bamabas, West Orunge,
New Jersey, 07052, USA

"To whom correspondence should be addressed. E-mail: jason. barrint @ embry os.net

This report details the use of cytoplasmic transfer in human oocytes. The introduction of a small amount of ooplasm
from a donor oocyte or zygote may alter the function of oocytes, mth prnhahle deficiencies. Cytoplasmic transfer
from fertile donor oocytes or zygotes into compromised oocytes—fr 4 ecurrent implantation failure
after assisted reproduction has now led to the birth of nearly(30 healthy babies worldwide) Transfer of small amounts
of cytoplasm probably involves mRNAs, proteins and mitochontiTra;-as—wel-as er factors and organelles. Even
though the use of cytoplasmic transfer has been employed in several IVF clinics—and pregnancies have resulted—it
is not known definitively whether the physiology of the early embryo is affected. This review outlines the
experimental cytoplasmic transfer techniques and postulates the future impact in assisted reproduction.
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Human Repreduction Update, Vol.7, No.d pp. 428435, 2001

Epigenetic and experimental modifications in early

mammalian development: Part 11

Cytoplasmic transfer in assisted reproduction

Jason A.Barritt', Steen Willadsen, Carol Brenner and Jacques Cohen

Gamete and Embryo Research Laboratory, Institute for Reproductive Medicing and Science of Saint Bamabas, West Orunge,

New Jersey, 07052, USA

"To whaom correspondence should be addressed. E-mail: jason.barrin @ embryos.net

Table 1. Cytoplasmic transfer cases performed

Type of cytoplasm No. of Pregnancies Offspring  Reference(s)

transferred to recipient oocytes procedures  achieved delivered

Synchronized fresh oocytes 3 0 0 Cohen et al. (1998)

by electrofusion

Synchronized fresh oocytes 30 13% 16 Cohen et al. (1997, 1998):

by injection (USA) Brenner et al. (2000);
Barritt eral. (2000, 2001)

Synchronized fresh oocytes 15 5 6 J.Levron et al. (pers. commun.)

by injection (Israel)

Synchronized frozen oocytes - 1 2 Lanzendorf etal. (1999)

by injection

Asynchronous 3-PN zygotes 9 - 5 Huang eral. (1999)

by injection
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‘Youw're quitle sure you just
want to buy the one
Mother’s Day card?’




AnbTepHaTMBA ANA «BIKOBUX» NALLIEHTIB —
BBeAeHHA ayTONOTNYHMX MITOXOHAPIN

Autologous mitochondrial injection to increase
energy in oocytes

Robert Casper, M.D., F.R.C.S.C.

University of Toronto
TCART Fertility Partners

AUGMENT®" Process

Ova:la;:lssue Controlled o‘:lr:: Oocyte Retrieval Embryo Transfer
Y Hypentin Mitochondria

! o 617 Oocyte precursor

OO;T::lI:OINt ";0" __________________ L s cell mitochondria

isolated



Clinical Experience Shows Improved Pregnancy
Rates Compared to Baseline

Previous IVF AUGMENT®"
History

Total cycles initiated 71 34

Average cycles initiated per patient 2 1

Total embryo transfers (fresh & frozen) 79 26

Clinical pregnancies 8 12

Clinical pregnancy rate per cycle initiated 11% 35%

Clinical pregnancy rate per embryo 10% 46%

transfer

Ongoing clinical pregnancies and live No ongoing and 9 including 1 live

births (rate per cycle initiated) 1 live birth (1%)  birth (26%)
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