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EThH-or COBEEELTE, Zhx THFOTK
KDEWVTEHBAINTZ D, BALB/cRHETHH
80%NEFIIIEERTHB. — A, F—IBTOENZ
¥EEERTIE, BALB/cHEFH C57BL/6REF ERIZELL
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Biol Reprod, 80: 204-218, 2009. dynamics linked to sperm competency for fertilization in
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acrosome reaction to acquire fertility. J Cell Sci, 124: 2573-
2581, 2011.
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ZICEbEEBEEITO 2 ENaEEE A >/=. LA L
FRIERET AR U 2B, —MAICESR - BEIRRED

il

BTN, FLEDERETELNIEN B,

MEEROESHE - BIRRREDNET 2R 5 2 EHHE
hiE, BEREDRE ENFTZ 5. /7T, £ MEFR
fEICIIE TR, REROEMS EREAERETSP
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WEZURTE(C THBMRET & L /-

S

RIEF OB FR RO I FIEE170.1 X 10%/
ml (SE+30.6), E&E74.4% (SE+3.0), &FE
% 44.2% (SEx3.3), BEif®RE 29.3um/sec (SE
+1.1) o= BB OFHAHE, HREFHOEH
R SREER, BEMHREIIRTICKT.

B EH RO L FHASENEE23.00%, REEE
B£21.53% (p=0.10). SR EEHRDF L FHHH



B$8.91%, (EKEEE7.45% (p=0.03). BEIEENFE
I FlimAEEE21. 7um/sec, REFREEE19.5um/sec
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2) A HIEE] - AR O SRS PR AR BN 2 B 3 % S D FFE Bl ) & 4
BOMMr—1-  FEDOWZE , 37: 485-490, 1983.
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F£34.8%, BE22.2% TH - 1= (F4). 40LULDHE
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Ovarian follicles: in vivo architecture,
FSH receptor imaging, and in vitro activation

Aaron Hsueh is an ovarian physiologist and has published in the field for decades with
>380 refereed papers. His lab has investigated the hormonal regulation of granulosa
cell functions, leading to the establishment of a sensitive in vitro FSH bioassay and
the design of a long-acting FSH analog (ELONVA) now in clinical use. His lab also
contributed to the understanding of ovarian follicle growth and atresia, intraovarian
mechanisms of oocyte maturation, and autocrine/paracrine regulation of early
embryonic development. His lab cloned human FSH and LH receptors together with
five related receptors (named them as LGR4-8) before identifying LGR7 as the relaxin
receptor. The Hsueh lab established and maintained the Ovarian Kaleidoscope
Database (OKdb, http://ovary.stanford.edu) over 17 years as an online resource
for ovarian researchers to search for ovarian literature and DNA microarray data. In
2013, his lab established an in vitro activation (IVA) method to activate ovarian
preantral follicles for the derivation of mature oocytes in patients with primary ovarian

Aaron J Hsueh'

Yi Feng', Yuan Cheng’,
Kazuhiro Kawamura?
'Department of Ob/Gyn,
Stanford University School of
Medicine, Stanford, CA USA
?Department of Ob/Gyn,
St. Mariana University School
of Medicine, Kawasaki, Japan

insufficiency and low ovarian reserve.

In vivo architecture: Optimal distribution of
heterogeneous organelles and cell types within an organ
is essential for diverse physiological processes. Using the
Clarity imaging approach, we performed marker staining,
digital processing, and spatial analysis to obtain 3-D
architecture of the ovary during folliculogenesis and
corpora lutea development throughout life in mice. This
approach transforms intact tissue into a nanoporous
hydrogel-hybridized form that is optically transparent
and macromolecule-permeable. Unlike classical 2-D
sectional histological analyses, Clarity provides 3-D
mapping of interrelationships among follicles and corpora
lutea. The approach allows investigation on
developmental changes in follicle volumes, numbers,
locations, sphericity, clustering, etc. as well as previously
unappreciated associations between vasculature and
follicles (Feng et al Sci Rep. 2017) .

FSH receptor imaging: Near infrared II fluorophores
provides a powerful tool for in vivo real-time imaging of
tissues. We conjugated FSH to an infrared II fluorophore
to allow live imaging of FSH receptors in granulosa cells
of ovarian follicles at different stages in mice (Feng et al
Chem. Sci. 2017) . In addition to demonstrating FSH
receptor expression in testicular tubules, we found FSH
receptor signals in preantral (secondary and primary)
follicles. Because menstrual cyclicity reflects endometrial
events regulated by circulating ovarian estrogens and
progesterone secreted by antral and preovulatory follicles,
about half of patients with primary ovarian insufficiency
(POD) do not have menses but still contain preantral
follicles. The ability to monitor preantral follicles allows
the possibility to identify POI patients with residual
follicles for treatment in the future.
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In Vitro activation of follicles: Primordial follicles can
be promoted to grow following activation of the Akt
pathway. Our use of PTEN inhibitors and phosphatidyl-
3-kinase (PI3K) stimulators allowed the stimulation of
Akt signaling and promoted the activation of dormant
murine and human primordial follicles in vitro. Following
grafting into hosts, preovulatory mouse and human
follicles containing mature oocytes could be generated
from activated follicles (Li et al PNAS 2010) . We further
explored the ovarian roles of the conserved Hippo
signaling pathway that serves to maintain optimal size
across organs and species. We found that fragmentation
of murine ovaries promoted actin polymerization and
disrupted ovarian Hippo signaling, leading to increased
expression of downstream CCN growth factors,
promotion of the growth of secondary follicles to the
preovulatory stage, and the generation of mature oocytes
(Kawamura et al PNAS 2013) . We also found additive
follicle growth when ovarian fragmentation (Hippo
signaling disruption) was combined with treatments with
Akt stimulators. Many POI patients un-responsive to the
present gonadotropin treatment still contain preantral
follicles with the potential to develop into antral and
preovulatory follicles. We extended results in animals to
treatment of infertility in POI patients using an in vitro
activation (IVA) approach, leading to follicle growth and
delivery of healthy babies (Kawamura ef a/ PNAS 2013)
(Zhai et al JCEM 2016) .
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Strategy of mild stimulation IVF combined
with IVM treatment

Dr. Chian is Associate Professor with Tenure at Department of Obstetrics and
Gynecology, McGill University, Montreal, Canada, and 7 other Visiting Professorships
in Chinese Universities. Dr. Chian is the key person who developed in vitro maturation
(IVM) of human oocytes for clinical application and responsible for cryopreservation
of human oocytes produced live births at McGill University Health Center (MUHC)
in Canada. Dr. Chian published more than 200 research papers and presentations
in refereed journals and international/regional conferences. Dr. Chian edited three
books, and contributed many book chapters. As a guest or invited speaker, Dr. Chian
delivered numerous lectures in different societies and countries. Dr. Chian was
former Associate Editor for the journals, Human Reproduction, Journal of Assisted
Reproduction & Genetics, and Editorial Board Member for several journals. Dr. Chian’
s research interests are focused on 1) The mechanism of oocyte maturation and

Ri-Cheng Chian
M,Sc., Ph,D,

Department of Obstetrics and
Gynecology, McGill
University, Montreal, Canada

activation; 2) Simplification of infertility treatment; and 3) Fertility cryopreservation.

In vitro maturation (IVM) refers to maturation in
culture of immature oocytes at different stages that may
or may not have been exposed to short courses of
gonadotropins. The source of immature oocytes is an
important feature for the subsequent embryonic
development and pregnancy, but the developmental
competence of oocytes derived from the small antral
follicles seems not to be adversely affected by the
presence of a dominant follicle. The use of IVM
technology can thus be broadened to treat women
suffering from all causes of infertility with acceptable
pregnancy and live birth rates. Although IVM as an
efficient treatment resulted several thousands of healthy
babies born, IVM technology is still considered
experimental by the society. Maybe, it is time to
reconsider the IVM technology as efficient clinical
treatment.

Today, given the efficiency of IVF and improvements
in the culture system, natural cycle IVF or mild
stimulation may be more suitable for women undergoing
IVF treatment. Several studies have shown that natural
cycle IVF treatment has advantages over standard
stimulation IVF treatment particularly in the
management of women with low ovarian reserve. In
contrast to stimulation IVF treatment, the aim of mild
stimulation is to develop safer and patient-friendlier
protocols where the risks of the treatment are minimized.
A recent large retrospective study has found a significant
decrease in live birth rate associated with increasing FSH
dose regardless of the number of oocytes retrieved,
cautioning against high doses of FSH in IVF treatment
cycles albert falling short of recommending mild IVF
treatment. There is also evidence that mild stimulation or
modified natural cycle protocols may have equal or even

improved success rates compared with conventional IVF
in women with a history of poor ovarian response.

As the development of IVM treatment continues, an
attractive possibility for increasing the successful
outcome rate is combining natural cycle IVF treatment
with immature oocyte retrieval followed by IVM of those
immature oocytes. If the treatment processes can be
simplified, especially for immature oocyte retrieval, more
infertile women may be able to take advantage of these
treatments. Mild stimulation IVF combined with IVM
treatment may represent a viable alternative to standard
treatment. As we accumulate more experience and
outcome data, mild stimulation IVF combined with IVM
may prove to be not just an alternative to standard
treatments, but potentially first-line treatment choices.
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Effective use of Time Lapse in IVF and PGS

Dean E |\/|0rbeCk Dr. Morbeck is currently the Scientific Director at Fertility Associates. He is based in
Auckland and oversees science in clinics throughout New Zealand and Malaysia that

Ph.D.,HCLD,MBA  annually perform 4000 0PUs.

the Univ. of Auckland Prior to moving to NZ in January, 2016, Dr. Morbeck spent 10 years as Laboratory
Director and Associate Professor of Obstetrics and Gynecology and Laboratory
Medicine and Pathology at the Mayo Clinic. He is a certified embryologist in NZ (NZMLS)
and the USA (AAB; HCLD).
Dr. Morbeck has a keen interest in the quality of care provided to patients
experiencing infertility, as evidenced by his publications on quality control and media
and protein composition. He completed his MBA in 2015, which he is putting to use
at Fertility Associates and its mission to be a world-class company that is a global
leader in fertility care.

Accurate identification of viable embryos is essential
for minimizing time to pregnancy once a patient starts
fertility treatment. Today embryologists have several
tools to help select the best embryo for transfer, including
routine morphology, time-lapse morphokinetics and
preimplantation genetic screening (PGS). The latter of
these methods - PGS - is considered the most definitive
and powerful, largely because it helps exclude otherwise
normal appearing but aneuploid blastocysts from the
selection pool. However, as many as 40-50% of euploid
blastocysts do not implant, indicating that inherent
embryo viability and a receptive uterus remain important
limits to optimizing success rates. This lecture will
present the role time-lapse imaging can play in helping to
identify the best euploid embryo to transfer in order to
minimize a patient’” s time to pregnancy.
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ART Frontline
Finding Sperm in NOA Patients: Medieval to Modern

Dr. Turek is Director of The Turek Clinics (www.TheTurekClinic.com), men's health
clinics in Beverly Hills and San Francisco. He is a former Professor at the University
of California San Francisco and held an Endowed Chair while there. Dr. Turek is an
internationally recognized and widely acclaimed speaker on issues of men's sexual
and reproductive health.

Dr. Turek attended Yale College, followed by Stanford University Medical School.
After a urology training at the University of Pennsylvania, Dr. Turek was fellowship
trained at Baylor College of Medicine. His 175 publications have addressed stem
cell and infertility genetics, novel surgical procedures, and the epidemiology of men's
sexual and reproductive health. He also received an NIH grant to develop an artificial
testicle. He is a consultant to several biotech and healthcare organizations, and is
an advisor to the NIH and the CDC. For 9 years, he has maintained an award winning
weekly blog on men's health issues (www.TurekonMensHealth.com).

He is Past-President of the American Society of Andrology, the Society of Male
Reproduction and Urology and the Northern California Urological Society. He is a
fellow of the Societe Internationale d  Urologie and the Royal College of Medicine (UK).

He recently founded a volunteer medical clinic powered by retired physicians for the
working uninsured in San Francisco (www.ClinicbytheBay.org). His hobbies include

Paul Turek MD,
FACS, FRSM

Director, The Turek Clinics
Beverly Hills and
San Francisco, CA

vintage cars and longboard surfing.

Objective: Sperm retrievals in men with nonobstructive
azoospermia (NOA) are challenging infertility cases. One
popular strategy for finding sperm is microdissection
TESE (mTESE), which involves bivalving the testicle
under anesthesia and examining the tissue for “plump”
tubules. It is very invasive and results in postoperative
hypogonadism in 10-50% of patients. Another approach,
developed in 1996, is fine needle aspiration (FNA)
“mapping.” Through this less invasive, nonsurgical
diagnostic technique, sperm are located in the testicle
through percutaneous template and extensive needle
sampling. Once sperm is confirmed, sperm retrievals are
performed coincident with IVF-ICSI and tailored to the
FNA map findings. We review the history and
performance characteristics of FNA Mapping in
nonobstructive azoospermic men.

Design: Retrospective, single institution study of
consecutive male infertility patients.

Materials and Methods

Clinical records of all patients undergoing testicular
FNA mapping between 1996-2016 were reviewed.
Inclusion criteria were: Men with NOA due to any root
cause, regardless of the number of prior diagnostic and
therapeutic testicular procedures. The efficiency, sperm
retrieval rates, ability to find mapped sperm on retrieval
and complications rates were examined. Simple
descriptive statistics were used to compare findings.

Results
Among 1,800 patients undergoing FNA mapping from

1996 to 2016, the technique increased in FNA sample size
from 6 to 18 sites/testicle, which corresponded to an
overall increased yield of sperm from 33% to 60% of cases.
Depending on the population under study, sperm can be
found in 63% of men with varicoceles and from 67-100%
of men with torsion, mumps orchitis, epididymoorchitis
and cryptorchidism. The likelihood of heterogeneity in
FNA sperm findings is 25% within individual NOA testes,
and 19% between testis sides. With a 94% correlation with
biopsy findings, FNA can accurately evaluate all
classically defined histologic types. On post-procedure
follow-up, there has been no testis atrophy or
hypogonadism observed after FNA mapping.

In complex cases such as cryptozoospermia and failed
mTESE procedures, FNA mapping located sperm
pockets in 78% and 29% of cases, respectively.
Interestingly, in cases of failed mTESE procedures,
sperm tend to be found by FNA mapping in the
peripheral more than the central testis, suggesting that
mTESE procedures sample the central testis better than
the peripheral organ.

As an aid in guiding sperm retrieval, 44% of FNA
mapped patients required only TESA, 33% needed
TESE, and only 23% used mTESE to retrieve sufficient
sperm for all eggs at IVF-ICSI, demonstrating the ability
of diagnostic mapping to reduce the need for mMTESE
sperm retrievals in NOA men. Future opportunities to
find or produce sperm in NOA patients include using
metabolomics assessment of testicles for sperm and
creating patient specific sperm from stem cells.
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Conclusions

Sperm FNA “mapping” can find mature sperm for
IVF-ICSI in the majority of NOA cases and avoid the
invasiveness and complications associated with mTESE
procedures. FNA mapping can also find sperm in failed
mTESE cases. Besides finding sperm, it is also able to
“archive” nonsperm testis cell types for the benefit of
future stem cell-based therapies.
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THE FUTURE OF IVF
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RObert Norman Robert Norman holds a personal chair as Professor for Reproductive and
Professor, Robinson Research Periconceptual Medicine at the University of Adelaide and is a subspecialist in
Institute, University of Adelaide, reproductive medicine (CREI) and in endocrine biochemistry (FRCPA). He was
South Australia Director of the Robinson Research Institute at the University of Adelaide from 2008
Medical Director, Fertility SA to 2013, a collection of 60 Research Leaders in reproductive health and regenerative
medicine, with more than 450 members. He has been leader of two NHMRC Program
Grants and has published over 450 peer-reviewed publications and one book. He has
an h score of 83 (Google Scholar) with more than 32,000 citations. He serves on the
editorial board of major reproductive journals.
His major research contributions have been in IVF and reproductive endocrinology,
particularly in PCOS, the effect of lifestyle on reproductive outcomes and
periconception medicine. He is Medical Director and an active reproductive medicine
specialist at Fertility SA and was formerly CEO of Repromed Pty Ltd. He was
President of the Asia Pacific Initiative for Reproduction Society (membership
2000+), Scientific Chair of ASPIRE (2014 and 2016) and Scientific Chair of the
Fertility Society (2012 - present). He was awarded an Order of Australia (AO) in
2013. In 2015 he became a Fellow of the Australian Academy of Health and Medical
Sciences and in the same year was awarded an Honorary Doctor of Medicine by the
University of Adelaide. He has been given the top awards of the American Society of
Reproductive Medicine (ASRM) and the European Society of Human Reproduction
and Embryology (ESHRE) .

IVF was introduced as a scientific advance to get past
the problem of tubal blockage and allow the sperm and
the egg to interact before putting an embryo back into
the uterus. Since then IVF has been used for multiple
other purposes and is part of the reproductive revolution
that started in 1960 with the use of old contraceptive
agents. There have been may technological and social
changes that have led to the expansion of IVF and these
have often out-stripped the ethical background in each
society, leading to tension between various groups who
wish to expand or control IVF.

Much of what we do today in fertility management has
no evidence base and given the wide private nature of
IVF clinics, there is little investigation before many of
these therapies are introduced into practice. There is a
clear need for us as clinicians and scientists to sort out
when and where we can introduce new therapies. In the
meantime, patients have taken matters into their own
hands and take multiple adjunct therapies, many of
which are unproven and some of which may be unsafe.

IVF has become commercialised to the extent that
patients move from country to country to obtain
therapies that they cannot legally access in their own.
The growth of surrogacy and donor eggs, the use of sex
selection of embryos and other technologies has led to
many patients moving to countries that offer these
treatments, but often with an inferior IVF background
and medical services. The more conservative the country,
the more patients are likely to move to other countries.
Various scandals within Asian countries have led to

tightening of surrogacy and the use of donor gametes, but
as some clinics are closed, new ones open.

In this talk I wish to cover issues to do with science,
politics, sociology and technology behind the future of
fertility management. I wish to emphasise how fertility
clinics must invest in research, education, quality staff
and proven technologies if they wish to remain at the
forefront of science and medicine.
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Lecture from the Legend
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The beginning and future of
fertilization study, IVF and ART

RyUZO Received his B.Sc. from Hokkaido University, Japan in 1952 and his D. Sc. from
. . Hokkaido University in 1960 where he conducted research on herring fertilization
Yanag|maCh| and reproduction of parasitic cirripeds. He was a postdoctoral fellow at Worcester

Foundation for Experimental Biology from 1960-64 to begin mammalian fertilization
study and a Professor at the University of Hawaii Medical School since 1966. Yana
has been emeritus since 2004. For nearly four decades, his research has focused on
gametes and fertilization biology. His work has advanced not only basic knowledge
of mammalian fertilization, but also contributed to the development of assisted
fertilization technologies, such as in vitro fertilization and intracytoplasmic sperm
injection (ICSI) , which are widely used in human infertility clinics. He also contributed
to the field of transgenesis and cloning. In 2000, he founded and was the first Director
of the Institute for Biogenesis Research, housed in the Department of Anatomy,
Biochemistry and Physiology at the University of Hawaii. Under his leadership,
research in the institute expanded to include stem cell biology, genome structure and
its role in embryogenesis, transgenesis technology, and the elucidation of molecular
mechanisms during normal and abnormal embryo development. Yana was elected as a
member of the National Academy of Sciences in 2001.

of their University of Hawaii
Medical School

PROFESSIONAL EXPERIENCE

1955-1960 Research & Teaching Associate, Faculty of Science, Hokkaido University,
Sapporo, Japan.

Lecturer of General Biology, Fuji Women’s College, Sapporo, Japan.
Research Scientist, Worcester Foundation for Experimental Biology,
Shrewsbury, MA, USA.

Research Associate, Faculty of Science, Hokkaido University, Sapporo,
Japan.

Assistant Professor & Associate Professor of Anatomy & Reproductive
Biology, University of Hawaii Medical School, Honolulu, HI, USA.
Professor of Anatomy & Reproductive Biology, University of Hawaii Medical
School, Honolulu, HI.

Director, The Institute for Biogenesis Research, Dept. of Anatomy & Reproductive
Biology, University of Hawaii Medical School, Honolulu, HI.

Professor Emeritus, University of Hawaii Medical School, Honolulu, HI.

1959 - 1960
1960 - 1964

1964 - 1966

1966 - 1974

1974 - 2004

2000 - 2004

2005 -

As a student majoring in biology at Hokkaido University
60 years ago, I became interested in fertilization because it
links one generation to the next. Most importantly,
fertilization creates individuals whose genomic makeups
are different from parents and all of their ancestors.

In mammals, the details of fertilization processes were
largely unknown for many years because of the difficulty
in collecting and examining live eggs under the
microscope. Since C.R. Austin precisely documented the
morphological details of fertilization and co-discovered the
phenomenon of sperm capacitation with M.C. Chang in
1951, research into mammalian fertilization advanced
rapidly. In vitro fertilization (IVF) was not only powerful
for the analysis of fertilization processes, but it also served
in overcoming certain types of human infertility. What
we know and can do today for many infertile couples was
not foreseen in 1960 when I began to study mammalian
fertilization in Dr. Chang's laboratory.

Today, more than half of infertile couples bring babies
back to their home thanks to advancements of the basic
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knowledge of fertilization and assisted fertilization
technologies (ARTs). It is important to note that mother
Nature is by no means perfect. In humans, surprisingly,
nearly one third of naturally fertilized eggs have genomic
aberrations. Due to stringent "maternal selection", less
than 1% of the babies born after natural conception have
congenital aberrations. Although the same mechanism
works for embryos that start to develop after ART, we
should better understand the genetic and epigenetic risks
of ART and how to minimize them. Parents all want their
children be happier and healthier than themselves. ART
(including genomic therapy) should be used correctly and
wisely such that all offspring born after its application are
as healthy and happy as or even happier and healthier
than their parents.
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IFB IR (344) T11.87%0.13kg, % (14) T11.00kg, FHHREIIBILT
87.13+2.43cm, %2 T88.00cm Th o7z, ZDHDWHIDHELIIL(1
4) O3 TIEEE92.50cm, AHE12.40 kg, 5 CIEHE103.00cm,
KE15.50 kg Thole. RBICHTL AT R o7,

(B=]

HRFEFIONWT, —JRICHAEROERAEZRDLN, ZhbstaT
TH5ME TONR—E A NVHEBNICINESTERY, 50LIAHHNTTA
AF) T FAHEOEBIIRD NN EZX LN, Tz, BROEED
WHTIVE (%) IYEEIC(P<0.001) mdrolel e, BIOA Y
VIEDRDOFAZE (1.7%) BEETH oI Z LITOWTE, 1EHELLIED
BT O, FEFIEE I VB EIC RO DB B 5.

[#&R]
MA@ - RO R AT 0.8%(7/860) Thole., WBIHEZIT72TH
DL, BHEREUED 77— 488, BRERECMHELL Lo r—208
SEMIE o7z, BRI RBIT 2 HBAMO R AR Z LTS &, 1H:0.6%
(4/687), 2MELAE:2.7%(3/115) THY, BRI 2L ETOFK
DT AR W ER DA B (p=0.065) .
BEQ : I F—F A RNICED RS TEE OB &1 -7 853 L
B AT - 7 TA ORI IRSR B L O IR R X, T 2haEs
A TIE44.9%(383/853) & 35.4%(302/853), FAH TIX57.1%(4/7)
£57.1%(4/7) THY, FEET R,

TR T ORI IRE L OMRBEHTIR IS > 72 4T~ TR
AEBELCUAEE LIz 4A0Th-o7. AEHEYL, BHEROSER
USRI TH o7 B, IRFR RIS TR THIREEAMAE L Tz,

(B=]

BAFOXY, BEHIRBAL CIIIRBRLMS O Ml 4 X0 H AT
IMEND D EEZLNE. BFQLY, BRI T —FVITERL
TEMROFBIEZE HITIT-Th, BARIEIRE R JOMEBOEIRE I T L
RNZ L EMERTER, EREOBELELT, LIV DEMLTHIRAY
F=FAP LSRRV —2, IERPEH ENBICh T — T
WT 27 —AREBHBEEPNTNEY, 5413, ROFEHALY 2 L—
R T T —TNEGROBFNTIN A, U Pl ECH SO T —
TNERLSEE 2 EBHET IOV TH B LT &,

SENH

1) Penzias, A et al., Fertil Steril. 107(4), 882-96, 2017.
2) EiEHBNERE - R EDMRIE S ER P183-84
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1) HE&SHL T+ —X 7 U=y 7ZFFEII
2) HE#ML T =X 7 U=y Y

(E[:g)

R R 0> 27 L — RHIE ORI ICM/TE I X T RE 72 05U / ik
IR OFHIRIED BT X BRI/ L — REIE D S Bk BItA ORI sE 2
Wiz L TLEI MBI L DD, ZDXO RBEHIRETH->TH Y
L—RHENRTECOMUTZOEEHAEELE/RL TS, 4, HASBILS
IRIC Z AU IR / R 7252 UG L C L E ST RAE ol & L 7o ik
HARSERE DALER, IR E DL R EBE B2 TV A ME LIz

[Ai%]
201441 A7 5 201743 A & TIC P THiE - RUEIMVE fn Al 2 B

0-6 40 LOERIEICSITSAMH
ERBERFRITIREE DR

= BHEA, B#H BT BH R ZR B
NI Fi%, K EX, 84 & BHET 58

e f—
B4 ALY Dy SRR

(E]:5))

ART RIEREIIBIC & o T, IBREMGET 2 D, Khi$ 2 0h
U D VD 2 EITIEFICEHLWIE TS S, 22T, Ykl T
HRERRENE, R BURIR I 21T o 72 405 LA L OJER &5t 41, B
[k & & o FAERRRITIRER B X OIS O RRITIRSR, s x HH
L, ART B4ARE O AMHERNCIBFEAEFE R 0 B 203k 515 2
Rt 7z,

[753%]

20094F1H~ 20164F12 4 & TITMBAE 217 572 407 LA _E1955E #1441
JEAg RIS L LTe, J8IE AMHEL Ong/m1RTi5(A #:88AEFI 199/ )
& 1.0ng/ml LA L (BRE:107TRERIZ42/8H) 0 2FEIC5 1, ZhZEhIcRn
TRMEEIR S & O BB AITIRE L, ITIRAEG] (A BESUERI, BRE:51
FER) B720 O RREEERITIRR 2RO L7z, IBIC, FlBIORRK
TEURER, RERZROBG Lz, AMHEIZYIEERINE O FERTE LN
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LU DaySiig i & iR U7z 5,185 A i &kt G2 & Uz, BRRSIEAFE R 23 34

LA (AT, 355025 395% (B, 405%LA L (CHE) D 3FECH T, %

BV AE BIZRRE O R IR BE (FEBR - I / FR5R Y - SE2UHE) 220

RMRE DA, BRITIRR 2R Uiz, BUERLE ) 11X Cryotop &

fEHL, W7V — R Gardner 5O A TIT o7, A(FRITRIER,
BAEISFIRE L R ol BRI AR FIR S L, BHLBEY v ol

REIEAFIRE LTz,

[#&R]

Pl £ 0D A A SR IT B LTI 42 C oD ik oD SR IR U AR bR BB C 2213 7
Daote. EERITHRSEIL A BET58.9%(842/1429) vs56.0%(28/50) vs0%
(0/6), B EE T 46.8%(992/2120) vs45.1%(41/91) vs23.1%(3/13), C
T T 30.4%(415/1367) vs25.6%(23/90) vs14.3%(2/14) T o fz. 34
ok AT BE O JIEBR R QM / JE5R P vs 52 &I CH BN H T,
BRI B WIS R IR BUIRE DB W XD A BT R bR -
7B, SEAIHE L e IR RIS W TR R IR IR R O ME T 4 5 a8 RS
iz,

(ZE]

iR % O AAF BRI B U CHRE RIS R B OE VT KD 2132 o 7.
L LERRBARIC BTS2 UHE L TL £ T RERBICB L TIR 975
FIREMEDN DY, RO G H VI BREIRORIROBKICEE TS
VERHDLEEZLN.

WCHIEL b o ZERA L.

[#ER]

RRERR AR FIT AFE35.2%, BRAT.7% ThH o7, AREITINTIE
6181 HLARE T ORI 222 oz, Fie, ABEDILIREID 5 HH790% 533
[ H & TITHEARIZED, SRIH TAEMRED100% T L. —J5, BREET
V3 50E H LA COAEIREI 2D Y, H R8BI H TOMEMRGIA D o7, R
BREIT A TE405%:38.9%(7/18), 415%:53.1%(17/32), 427%:25.0%(2/8),
435%;7.1%(1/14), 445%:40.0%(4/10), BFEIZ405%;64.7%(22/34), 41
7%;53.6% (15/28), 425%;42.9%(9/21), 437%;33.3%(3/9), 4455%;15.4%
(2/13) THY, 4A5iKLL EIZE B OBIEIREIN e o7, WREERIT AFE40
7%;42.9% (3/7), 415%:52.9%(9/17), 425%;100.0%(2/2), 435%;100.0%
(1/1), 445%;75.0%(3/4) , BH£IT405%;36.4%(8/22), 4155%;40.0%(6/15),
425%;55.6%(5/9), 435%:66.7%(2/3), 445%;100.0%(2/2) TH->7z.

E=E)

AMH f1.0ng/m1 A5 O FEGNIILIRE D #190% A3 3[6] H £ TITHEHR
ICED, 6[E B LA ICITETARGIA 2N Z v D, SlalfE EE AN RFR&RE D B
BDO—DLpbLEx LN, —J5, AMHELOng/ml LA EDERI T,
6181 H AR LIEIRBIDSE R S 2 &5, BAERTHEZRIRAME DAL,
B2 KT Z L CIHIIRICE SRR S D L bz, LaL, B
FIEREORFTTIZ, AMHEL.0ng/ml LA ETH 455% LA I AL 4R B
DR<, RIS DD T EICERRIE IR R IR T LI ERIT LR LT,
BHEEZMRL TW<BE TS, BREERIET TR <ERLRELEEL
ARTHAERF 2 E X TS LEDR D 5.



07 H{FAEBIEICEL Microfluidic
embryo culture system Df

FRR

KE(CZ" & HBRY, gtBnF" FOFE",
e Ea ", BrEe ), NETS D, ALBESF Y,
LIS fnEttt V), HO EF 2, A ZKAER®

1) Ex2=F17 U=y, IO T« TEREEBRANIMER

2) REEERERAR

3) HAsitFHI Y

(EL:p)

ART TIEEUH T & O FEI0 D1 {5112 epigenetic 2 2L 2 5
ZEMBERINTW S, & 4 iEmicrofluidic embryo co-culture
system %L, TORMEEZRE L7 (ARZREEIRFEDMET 26
(1):151-154 ,2009). Z @ ¥ microfluidic O #HFE % 35mm 7 1 v ¥ =
IZ#5#, L 72 microfluidic embryo culture (Vivo) dish D52k % H g
L, 7o hg A Ml avEa—s—vIalb—vay (CPS) I
KO REERE & RN 2 & 0 F BRI O MR 21T VR RE AT
MiZ4T > 7D THET 5.

[73%]

Vivo dish(EFRSEEF, PIRLER) 123D-CAD REHZ LV EB O
RE LR AR o, BRI v (MT), BiA~—2(CS), FEKZ
7 (WT) 225794 e L. CSITIX 20D FEINEEFR Y L 2
Z, UTIRENCIZAY v M EFIT 2. £ Vivo dishliZ& A LT T AL

0-8 JFEMRBA Y FaN—FICLDER
SIS ENRISRRIBEIC R
TREDRE

AHE B, AE FiE AL -5, B8R &F IWR
ELEF 2, NNEk B—

MELF« RV =v Y

(L)

WMHEL A NT T AL F 2 X — U CIC Single step medium
(STM) DEAN G 72 & FTIREEFE~ O BEIC OV TR 22 i 3% THiat
PATOTWS., —HT, JEIMBELS > % 2 _— 2 N TRk T
FT D T L BEEWOIRBEIESL Oll OER{L72 & O REE BRI O THH
WCRET B OWTORFHID . Ko TRERTIE, JEMMEER
BN T o RIHE O SRR 012 £ LI LU Oil oMb
T Bz ONTHRE L 72,

[753%]

STM ZHWT30u1ddrop % 9EFERL 3.5ml® Oil TEVY, JENN
MBALA V% 2 _— XN THE (37.0C, 6% CO,, 5% O,) L7z. OiliZA
#t, B#ho Light(Athlight X, BfllightX) % X0 Heavy oil(Afh
heavy X, BftheavyX) 2o, 533K OTHBICKKICBITD 5
BIROEZBIEEA R BIE B —RPRINgE L) ZEL. £, A

F o= g E LTz,

(FRERD) M EI2FE (ABS & PC) OBHEIRAENLLHIV LI I T b & A
TERRELL. ZhODORIE Vivo dish OERIENE LS T8 2 L 5l
PRI EE E5 4T KV FE L7z,

(GRBR2) BFHR T — 2 2312, CPSICXVRERAR—ANOZREIIZ LD
FIEBROTARNEAT, /IO, FBRS, R, RRERE
K- BEEMEOREE & LR EOBL AR LT

[#&R]

GABRD HIVHHLRMET e b # A SO Vivo dishid, 54185

FHINC LY, HEATEFABS & PC HICEENE L S IR B IZBEF O 35mm

74 v = (Falcon t: 1008, DNP 4L LinKID micro25) &% CTh -7z,

(FBR2) CPSIZLVLLTFOZ LD LN 5Tz,

(1) MT 225 CSIZHES i &IE, BEED10-30nl/min ZEH T 2.

(2) MT 226 CSIZHARIAN 6 AL ERNTIE LD T2, CSDOMT M
NHEWTIZER > THBRIROIRSLPRIBAIELZY, REHEEER
OftE, L TCT v E=TSEOERDOBENEETE,

(3) FRIGIH D =)V IDAY » M XY T VIR CTA— k7 T4 VEhRER
HERR, LERTRT 7 54 R OIRED IS TE S,

[(EF]

Vivo dish OEFEiE 2 Ea—F—3 2L —3 a1 LD
WOFER, HismETMEE, MEROWN, FRAD, BE ©K
RERER T, 7o E=TEDOZFEYORRFNEE LIRE in vivoll
%, HEERICLERERE LIEREEZA 375 Z e RSN, 5%
FHHRBNEIC KV AEEL, ZeMEEMEEMEAIZ I+ ITRIEL
FRRFIAZ BIE 3. (MR 5 R E SRR 2 — O JE R R F BB

B LU BDO Heavy oilicisiT5, BHEER, #5783, SKOTAEDIE
ALl (POV) ZRIE L7z, IHIC, ~ TR 2R E 2150 Oil
THE TR RN C3AMEF# (37°C, 5%CO,, 95% Air) L, R~
DI ARRE LT,

[#ER]

FAESHBEICRITDIZEEAE, Atklight XU heavy K T13.7% W
8.0 mOsmol, B#llight XU heavy X T7.4%0'5.7 mOsmol, k57
A5 5@ BRI, Atk light R heavy K T32.9% (X212
mOsmol, B#tlight ¥ O heavy X T17.1/113.8 mOsmol Th o7z,
FBRBBEPFEETDIHEVRFEED LRGN, Heavy oil i
Light oil £ EEL TZ D LA MA Oz, At OB 1D Heavy oil
DOPOVIL, BHEER, F#3K%05A B TR HRAME (0.1meq/kg) LA
TThotet’, AtLD OillE DWW TIXEE#ETHHIZ0.3+0.1meq/kg & L5
Lic. %7z, POVOLARHZLNOINTIE, ~ 7 A 2\ BIROriE
N ERPHRIE T L.

(&)

FEMBILA U & 2= Z 1T 15 RHIMEE R 28 I IR R T B2
EFRREMEDRIR S, ZHUCHES RO 7 A ) 74 IR F MRS Sz,
FEHIk %I LD R OB T ERICBL T, R % 0ilic k
DRELSEHTDZ L BHLPITR VARG RICHN S Ol ORI HEE
IATORIFAIERS 280, BHERAIE, DishNZEFICIE 2 Z &1
£V, FEIMBEREE T TR B 21T o ChEEBIROBREE ER2M,
REFERBEDEFENUETEDNPENICOVWTRFTTH L. Eick
kLR 281 X 5 Oil OFKITKT § 20 T DWW TEE L ETH 5.
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B RS, REEFX HAET Sxir, FARE,
B B, RXGZEE), B8 RX, MH 5HEX,

A B

BETRAREAERER > 5 —

[#&=]
FREIINE R ORER, BRIV UE S L L2l -T2 56 O FHRIT,
BESOHER TN TEETHY, SRR L.

[75iE]

WEED 204 4, 192890 E B 0 5 HERINES B E 721X 2872572 912
JEH(21.8%) 1ZOWTHHT LTz, BREUIOEFRIE, MITHIZE N5 Z
EOFERE T E SN DI LTz,

0-10 #REREFGVHABRFEHIRIEERD R
farl AR RIS HE

R, ket =R, AR MR, LA EE Y,
KEE—" BYBT" #BEBR", HS R,
it =22, MU i °

DRZAY PEPIERPES 25 St PP e

2 TIRNET=IYZy Y

(EL:D))

YRR TIEr v I 7= 0L b e — L ARSI 56 R TR
PiEAfTo TS, BINRHIRE DA 2720000 b 535720, AP
FD5~10%TGVIIIFBELINTNWD, BAFELNZINFE21D
THETRITEAENT 2D, IR - BERE TVM-ICSD 170,
HIE~DO GO DI NMERIEHINFE R 21TV 20, SIIHIZY OB
TELROEAEREMSE, IIRFZ M LS TE . S, RINEE
GV HIF-1 O IR RIAE £ T, XHICIEGV Ik OR A
BAEIZOWTELDTEDOTHETS.

[753%]

AV T —bRarerhoBLNT, 2013FF9H M5 201745 H £ T
U CERINE T BB EX R E LTz, GV 7035 5Tz 3665E
48681 CEIEE36.15%) 1ICOWT, %R 7w b =iV IVM-ICST
EHEAT. IVMBRICHAE R DS FERR T X 7ob D & s & Il L, 1CSIH
FIZ 2PN 23 i C X M IEH SR LT L 7. ZO%IdEHE DR L [H
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BRIV VRTZ 572 553F# D 95 % O UAD I F SR BTN > Te DI
355081 (64.2%) THY, ZFEINHVIL291EW (52.6%), ZIEIIN2PN
FEoTeDIE 26481 (47.7%) Ligotz. S SICH R E L 201EH]
(36.3%) , AEIRBHE (LI T-ET) 1Z 15551 (2.7%) &720, BERRIELE (b
SRIRPER SV X238 (4.2%, T-ET1VAHIE ), AMEE THRA
SNT=DIL 16 (2.9%, T-ETVEAMIE L) T, 2081612 ST 174E R DA
Tholz. [FHEICEIND 2872572 359A# D 55, e &b MADIR
TSRBINIZ -T2 D X 306811 (85.2%) THY, ZDHLEZKEINH Y IX
269JEH#1(74.9%) Th oz, EERIEYRIZ31EHI (8.6%, 3JEHNLT-ET T
BRPRAEIR, 1S R - T-ET W BRIRIENR) , fEPE & CRERS
NTWBDIX 2081 (5.6%, VEMIT T-ETAE, VAT H IR -
T-ET W HERE) TUERDHRTH 7. MEARIIOB A1 2(EERII L
LU TR (P<0.05) A2 PEE (P<0.05) & bITIkR7EoTe.

(& 5)

BRIV B R T 2MELL T o723 & O PRI TEY AR -
e, ZDXOAMTY VALY S 2085 & O 03D IRV GRS
WP T &5 PP RS,

FRICIMVER E CRERL, A—NF—2TBCU EORE RIFIRELT,
AR N T AMEBFE R TS LTz, SUSRUIRIR AL RS 3 B kA <
TV, YEE 7w b VRN TRIBEIRA 22 S LT 3w5d I B hCG %
HIELERHIE, Swhd IR EMB ATV IRZHIT L, ERE,
HRPRITIRE, FEREME L.

[#&R]

SEGRHBFRIC IVM 21T L 72 GV IR T 1X 7398 CTH v, pEI
70.1%Tdh -7z, 518MHICSI ZMifTL, TEHZHEFRILT3.1% (379/518) T,
B RERIL22.5% (81/360) Thotz. [RIFHYOZRIIH M IIIF-D
AR, IEREREERT9.4%, BIFREHKERS7.1%T, EFZREELOR
TR BE SR & HICIVM-ICSI AT RICIR T 975 Z L 3B T & 7o, Uk
BRI LI ASJEH CEE4EHR35.95%) 1TV, FEFRZRIL68.7% (33/48),
HRPRITHRZRIT 50 % (24/48), FEFIL8.3% (2/24) Th-oTz. [FROD
M IJE-1- H SRR AR A R A SR 0, B PRR62.7 %, BRPRITHR59.8 %,
WIERIT.2%T, HRBEOMERICHERETRD LN o, &
72 GV Hi F S A i B A 1% D AT AR I OWWTIE, PR S e 3R 8
1261, SRR R 8B, AR 26 o7, I AERMAES,
124g, FHIEIRBE271.4H T, 107 30w3d THEYIBIC THIED
WERDSTH, ZOMOIRE TS EEDOHELZITNR.

(ZR]

BRI GV HIIPFCIE R AT B AS IHR2S, RAFIRBRRS L 72
& B IREAE L 7235 A OIFIRR DR FRoMER O L FIIRER T 72
Dote. Eie, EIRMGLIZEA OHE~ORELLSOLIARIESN
TN, IVM-ICSHIAAEIRAANLICHE 72T ThH D Z L AVRIES
.
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0-11 EE{ERBLADIYYREAMAE
BEORAEESFIVRUT IS
AT—[CRIFTHE

\LIEE 2 2, I, R R, TR AR

1) AEART 7V =Y
2) RALKRFKRERR RAMARICAEGTFEL BMETERE D E

(E]:g)

I RESE BRI A N U A% 5.2 5 T & MRS B SEERE I IS 1T
LEAREREE, TR0 T MILEERICE L TN Z
EAVRIRENT WD, T TR TIE, ERL L TORMEA L AD
~ U ZPPF IR AGER TR VT, REEBREIC LY, MITREAE, ik
BRADOESDIETH LIV R TICONTED L HITFEL T
LREHOLPICTHI AL L.

[75%]

QB ICRM~ Y AT 72— &b L, 3iE#NCTPMSG 7.51U
5., ASKFHEITRICSHMEDLFNC CLEIES IR AT, REFHIIT (GV
#) AL LTz, 37°C, 5% CO,, 95%Air DLMETF T, 128FHASI L
AR (Tolz. Z0%, BHOHEEFEMKL, MitoTracker® Red
CMXRos ZVWTHRAEITNI bV RY TODREBE Lz, B8RS
#id, B ITCD % Culture Drop, HE;# X HD % Hanging
Drop i CTH# % 1To7z. Fie, 7 7=—hOEEREX, avbr—

0-12 ZEFEBRREIE Top quality H?

W& Wodr, X 8 &E B, BTH &N, LR 25,
1EEk B8, Wt X%, JIIE i)

HRWALELTF A —RT U=y

(L))

FHERD BN TR O I A R E SERIMERE T 8T,
FINDH T2 OFRAEOR EBRSNTWS, FEIIKEA 18mm A%z L
TR TERI AT 5 2 & —HRI72 25, BRI 18Smm AT TH->Th
BIFARIRFSENN T E 5 LIRS 2. —J THBH/NS 220 5T
HoTHRGRIFTRHELNLZ LD S, FAEIIEARKIC L0 EH DI
JaRFEET LG, IR ERREND LN L 4HDD, +
FEIPAE R DIRFD K LA T OIPRE R DIRF-& I L TR R OIRF-&
EXDDEIPRIEWREITIT TR, 22 TR, FEINETIE
EATOWEEO K/ NARFEOIEFEE BB GAVERICK L, FFEI S
SRDIPFDIRE LA T SR DIP 1L Bl U CRIF2I01-Th 5 Do Z ket
L7z.

[AE]

20164104~ 20174F6 H £ TITHSMNZREZ4TV, 12mm BAEDIRfan
MELL EFEFRTEIFEGI DS D, FFEIMNEEEA N 16mm ~ 20mm TERINK
ExATo7 261AMZ xS E Lz, FEINEANKIC L0 RE L Iplait

VK, ERBEX (Tmg/kg) . EIEEX (T0mg/kg) L7,

[#&R]

T 72— MEGICED CDE, HDEZNZROMILREERIL, =
U h—IVX96.2%, 92.4%, KIEEEX85.0%, 89.6%, miifEEX30.0%,
58.6% L7 ofz. EIEERIIOX & L MITF RN CD %, HD kL,
g EIE<eoTz. Fiz, CDIEEHDEARILIZEA, BEEX
IZBWT, CDIEDOMILREIIA BT Lz, MITEICEL 7281
DINAVRY 77 FAZ—TERRIL, CDE, HDIEZAER, a v he—
JVIXT.8%, 10.1%, [KIEFEX5.9%, 4.7%, EEEX0%, 11.8% L7231,
IRV RV T TR —TRRICH B E XA DIV oTe.

(B=]

HARNITHRNEIE A LR B G2 5 201X, ~ T RIIT- OS5
ICRWT MITEEAEE TS 2 EBHL otz R, HERBRED,
MITRARICEI G L TWD ZERBE 2 L. CDIETAHRIC MITK#H
FNETF LI END, BOBRLA N AEZT T AR BIEL IR
BRI S R G 3 A R D56, 857 T4 12K MITRGEA
DT SN TVWBFREMEAVRIR STz, ABFEORER NS, @dL~L
TOBALA ML AZRZIT 123554, HDIEZHWDZ LTy ZFiF o444+
RS OIS E SN DRSS 5 L EZ LN,

€=E)

T T=— N EEEE (T0mg/kg) ~ Y RCHETH LT, MILERH
RIMET L, ESREXICENT, CDEGEER) ITHD & (B &
L, MITRERMNME T Lz, S hav RY T2 IRE—TBRRIT,
CD k& HDIEICHEBREZ AL 5T,

BIPREROIIE DK ESICIEC TR, KIS, =kilk. The
NOIIFE BB L NI F 2 ERNC R L, B £ 7213 ICSI &M T LTz,
BRI 2 I & FRNIE S 720 DEIER, REAPIFIS LU
ZEMEINRICOVWT SR Tl LTz, E£72, ERZHK, 2EIR%K, IR
MERR,  BAFREREIC OV T b [EE I SEERT TR L7z

[#ER]

KGR OWFEE 36.254. 4%, VHBIPEEUL1.951.4[0], %
FUPPRREE TS, YE, RS2 TN 261ET D, RERFO I E
1ZFEFE18.3+1.5mm, KJH16.9£1.9mm, =JF15.8£2.1lmmTH -7z,
FRINE D720 OERE, Wi, =2 EOIPREINER L 72.8 %,
77.0%, 77.4%, REYPKIL3.8%, 2.7%, 4.2%, ZEMEIIRITI.2%,
6.5%, 5.7%L WM THERELRDRP -T2, £z, RIS
VDTN, W, ZREENENOZRERIT 11018, 12418, 139ME L,
SR TIERER LR LU TZBERPAERICE 210 D0, ZOH%OMRTE
ARRDE, HEREIT 12208, 13408, 14108, FEREET 4, 1014E,
99flHl, EAFMMEAIEIL61ME, 6518, 62f8THY, ZHAINAKDY D
RFEAEL SEEM TR B R ELRD I 2T,

(&3]

12mm ~ 20mm QI TH IV, £, KIE, =FEo L0
ThoTh, HINBLY, ZOROMBEIETRDONR o7, 7
HPPEHNEE CHEEINOBRINE T 25412, EMIED HE LI
AMBLOIPFR A DIPT-& H# LT Top quality IZRRHRWZ L3 HH
Lipote.
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ZELHBLTHD. ZOL REMEEEHAIIC L OGS EED I T2 Bk
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Integrin a5% U810 mRNA DR AT LTz,

[fER]

PHREDOPFHMEFHIT64% TH Y, Intact #E(10%) LI LA REITHETH-
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R BRA1 2/ 412 Integrin a5 O mRNA BHEOHMARD L,
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FIVEEAREL LT, ES+IZES LB T 265 O 155E6, A16/8 (i
K240IR) Z #5382 ZEMNAIRICR > TS, SHITITBERAFARNC b 245
T4y aDH PRI B TG R VR A=A~ DZERD
MAZIZ, BEREEOB(LELVERRT 25 Rol. SRIESHD
ES+ ~OBATICHR LR A ¥ F 2_"—F — OB AGE & iR T Lz,

[75iE]
201741 A~ 3A ORI ICST fa 4T I M T 23 648 LL_F45 5 A 72 e,

F 721X cIVFIC T SRFH O FERFRHIIERE 412 2pb R3S 68 LA LA B VT fE i,

0-20 F—HRFIREHROEERTIIHE
—BRDRCEITHREDRLIED

EA MRE", B Eh, £E R, #5E ",
chif) A5 V. ARAEHE

1) IVFaEAEIUZ YT
2) HORAC 7 5>70> hABRZUZ v ¥

(B#)

BABIALT T2 ANCBIRIEATIC LY, BFEINEIIRIIER ISR
CHARTHEREDTIEL, RIEEIEER L ORRERENE L K
T, PRI O REILEFIVERR L ED O N2 Ll
L7z, LarL, EFEINEIHROBBIZITIEFINFIRIC LS, Jeaf R
RBRENZERWESNTND. 2IT, PR D R ORFEOREENRIY
KREWEEZLNLDE AR PFIERL, BRI E TRE LCIEFRI
L& SEIVEIRORTEIER D DHE—IVER T £ TORREHZ LKL,
BB SRE PHEFEEIC T T B RA L.

CSE3yipe |
20144E2 A 0>5 2015412 HIC cIVF £ 721X ICSI #iifT L 7%, Primo

Vision ZHWTSHEFEL, PENTER 27807 107 a2 G L L e,

IR BT RIR 44518 %, F5—INENC T 2/HEA>-D 5 —INEIC 4N %
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vs. 5.4h) TESBO LN, —F7, ICSITILtPNf(22.6h vs. 22.9h),
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TOIREEL IV EPERE L.
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EROWTHiSEAABEL, WitERPEIE TP (FIRIR 1) &bk
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AT, r-ICSIi# G &R > TERI OISR AR DO ZEL &, HRERE
TR R 1T BUEHRER 2B H U r-ICSI D FERAYAE AL 2R L s 9
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b5, £IT, KK T ZR&EL, ICSIOZHE@EEENOZE
WO, RAOZISHTFZHE L, 1T OER5Z RS E 2
T2 LT, ICSIDKAEN A T2 Rat Lz, 7ok, Aoz Sie
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AR AL swim up IEIC KV B L 7245 7 2 PRI 3073
R UTc, IR RRER LTORS T2 BB RE, BRER L 720l 72 bR
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4) ETMEREREA BAEEMEEIREE
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JETHELRANRE TRV, £ I THAIE, Piezo-ICSIIZH W
TIRIGHIZR T X 2 R O RIR R AR SR e OYRFEE ~F6 J1E 7
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20164E5 1 7>5 201746 H £ TOM], L2 Y = ZIZIBW T Piezo-ICSI
AT 0T TATERIBIJEMI D HERIR L 72IR 1 D OB, BRINAE 3R £ DI
AR BRI — IR 2R LT e 336D T2 R L L.
SEERRGILIX-T3 () 273 2) WA BT TX-3-ICSI(A ) 278 2)

S B A Skt BT PRI 3 5B il O B F O B AR I B 2 SMAS THIE L 2.
WIT, FREURD 2L, EG S 7 AT O 28 E DI 2%t &1z, [Fl—
JAH A R R L IRRBE RIS TICSI 24TV, ZHER, WRBEEROH
R Tl
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K1 MR B 1 TP R R AL FR AT 112.2 228 4w m/ FIITKI LT, 4L
B OREL, JFREMIITNLTN144.4%21 4 m/F, 134.5£22.6
pm/FTHY, JWHOFS T ERENARO LN, &b, RER, Ik
FREHHMTOERBEHESEREICHEMLTIY, &FEE THyper Activation
DEVEMINIRER LR, BRER FREROLEFZRBRIT
68.9%, 77.4%, ZEIZRIL70.4%, 80.1%, WMEMITZRRIT46.7%, 58.2%,
BRI R 1T 33.3%, 34.2% THY, ETITRBWTHBEMICE &
RFETFBOBIVT, ICSIORAEIIM EL72h o7,
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F 72 IRBRRIC B FE 35 Z & T Hyper Activation DHRSFEFR S
725, IR B LIRS T A V2 ICST TSNS, IRFEAE DRI
LiFFB» oo, FKELT, BEEREAEICH HCO, X Glucose,
AlbuminRENEENTRY, HHEOATHLIFREHTL 74
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AR ICSHT BT BZREITUHADHZ TN I LR EPEILND. O
7o, KT EYIIIRICEFE L Th Hyper Activation ZHifi§25DAT,
NGO BEE ORI EICII RS Lol kB2 BN,
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7e#%, Piezo-ICSLIZ XV IR EN~EFEEALTZ. BRIPDD 4RFH]
BAAT S TARNABRZIN L OF AR B R DOIRIL B F LD 3R T Te.
- KHEE(R (+) B ICSIRE, FigRIRHS AR 72001
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BRITHISER DS TR Sk 72 5p-7-
- KEEEGR (=) B ICSIKE, HHERIR2SAR AR T 1205 OB INEEE 14 b
FUN A NG E T N ey R S
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BUAE, YPE TSR ORI EARE D IEEZ{T-> TR Y,
AIRIC Isolate(Irvine) VTS, AAENTORE T OEFBREE AL
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c-IVF), XRICSIZMATL, T ZhOREEOLERN 21T 7.
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2015410 A5 20164E2 A 12 Y Bt TRV K 24T 272 123E 611,553
DINT-ZRZE LTz, Isolate XX Gradient # HHW T J@EIC LD B E
AFELET300g , 203 FE %, SLy MNEREERRICEEL, 109H

TOVERHLEL 24T o7, swim-up (c-IVF:30%3f#, ICSL543#) 24T\,

2R, R E150 /mLTOe-IVE, XIXICSI 2% LTz,
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% %52 FE I E LA Origio #1.0 SAGE 1-Step & Life Global #1: global
(1%HSA) O 2REDOKRIKICT VA M TR L, %I, HEIH
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(98.6% vs 97.7%), DEHIRIFIRR (52.6% vs 53.0%), L OWERFE
3R (53.9% vs 50.1%) TIREMBEFICEITR LN eh 7208, HkFE IR
W7D DRI (26.7% vs 19.9%) &, RIS 720 OB AFIREfusR
(49.5% vs 39.8%) IX SAGE 1-Step # T EICE < 72072 (P<0.05) .
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vrm R, IR, INERUNRE L CFERERICOIFET D 2L
DBRESNTNDEZ LD, HEERICEINTS 2 TR BRIGIVEREET
RE R TEDATREMED D D, ARFHNIBWT, 7 vryBEEETD
SAGE 1-Stepl3, FREEMIFEERICITIZEDLNLOD, RIFIREINRE
EEBZEHRIBEN. TRV ARE L, MR LR
HIREER AR > TV D ZENZOHEAO— DL fEllEND. 5%, HE
RIS iz e 7va VRO ZhTE A B = X MO TOFEM 2 fifAT 2500
HLEXD.
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(1) 5 AR DR R - D BIR TIEZE LA o 72205, ZHER([Isolate
FE:77.4%(419/541) vs. Gradient #:73.2 % (616/841), p <0.01] iZ
BWTIsolate FHTE<, DaydhiEu=[42.3%(101/239) vs. 59.0%
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BHELITNS. L, ZOEBFETII a—~v =T —%lT5
TLIEHBRZ RV, S vy =T RELT, N2k, 2%k gea—
K, RFID# 27 ZHWT, BIrIaERa— Rl 7 L AICHIFIL, &
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ME: JIEBRAATES, 1, 3, 5, 108 OERIRICRIT S FERE,
60mm > 4 v =3 5ml Ti, 36.4, 34.0, 32.3, 31.6, 31.1°Ck72Y
10ml T, 36.7, 35.6, 33.4, 32.2, 31.1°Ck7e~7z. %7z, 90mm T v
Y= 5ml T, 32.7, 29.8, 29.4, 28.5, 28.4°C&72Y, 10ml T,
34.2, 31.9, 30.2, 29.6, 28.3CLt72-ol. JEEICEDHT I0mm T 1 v
T a2 ~ 3SCTIRT L. B2 @ By MO EE DR
FEiE, 271, 25.9, 25.4, 26.0, 26.3C&72Y, 35mm 7 v =5 5ml
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(73]
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RFID # 712 X% IR AR B AE A B S R T A, IRIREHR Y V7
MBI DRIEDROBE, EOBEEDOMARIEZERS VI NICET L
PORRZERSNCEIN S TIRER Y AT ATHY, RETHERV AT LE
7¢%. RFID # 7 OFENMER IOV A X, ZLTRFID #7ic&biic
IingR B o, EEORITEMERT, F—rv, Fr=24, I
AR IR, Ty ORBRFEMITTDLILD, 2TOAFHERIREIC
B LEEHL AT AOMEUTEN D Z LI s 2.



P7 MRICBITDERFISEET &%
YRR R

oAt B8, Al BE, il IES, T 518,
EAE k&, NE BT TR RFX

EoxFshLI)=Zy Y

[IFUsIC]

BIVZREIT BT, B Z RGO RMED1DIT,
HEZBE L TENBEOEERD D, ROBRDOKDOZDITIE, TE
FTENEOY 7 IV (7 e A v—2) IBLETHY, ZTHITIDERD
WP EDEEZLNTWS, L, AR IRz gL
TWBT2, B2 SITHIO TIRE FENIKD 7 o A h—27 P3AH —
5. DFED, IRBHEREL TS NIEOEROMER AT 2DRETH
HLEZBND. ZIT, WZHEREROOIBAED 2 ~ 3HRNTIRH
KREFPEENTNDEEE BEEZ FERNICEATS LT, FENEL
L, EROMERZEESES SEET EMNRIE S, STk, R
HERIBERERECHE A LW iE g A2V SEET L, FRsIcfE AL
TWZRWEEE IR GM601 Culture (GYNEMED) &z fii% SEET
EEFEHLTCND, A0, YERICRITS SEET ko E i B OTIRRICD
WS E AT o Te D THE 2.

[773%]
20164E1 AN B 12H E CIIRBHE 21T 72 112U &t S b L, 1

P-8 HAS—RyITSZERVIEBHEE
—9—0DiH

LH &S, )\ KR B RSST. BHEXE
Bl BEF, Al &

wiLhrhosz=vyy

[B1]
IREAEOBICBE— ROREEER T CHT —T NV EE=F—L TR

BT 2GBTS HWLITNSA, BT — Ry TS HOBRETZR0.

Al B2l H L LTI RIS SO MR 2 FoR 50 7 —
Ry 7 Z 2R LTI RERE ORF R RON 7 —= ) TEIRE 2 BIE L, iR
RKLOBEREZRELT.

[7A3%]

KEIT 201743 AM 6 6 IR I E I T CIRBAE 21T -7 1418 #1 &
L7z, BT —FNSEMMBEE SR -TTEE, 15 —x) 7 BBlEs
N2 D> ST SEINIERA Uiz, #85IIEVolson e(GE~NVAY T, 17—
FNEHA NI Ea—K L —2 2 OET-TUC3040SM5-22 & ET-
TUG3022AMRT-30 % Z W ZNME A Lic. RIZH T —T M vk
Y Y (HAMILTONS0601 : 0.10ml) 2355, 75—V 2%
WWCHEL, TO®IuIDRRRELDITRER NS, 17 —T05%
WD LoulDZT—E2 AN Tr—R L7z, IR, ROASTREERK

K514, Global Total (Life Global) %M\ C5H £72iX6HMiEFEL,
Gardner 2} CIR#EFIABC PA_LO b D 2 0fif 2 I 5538 L% (SEET
) Z2AI30uL[EIXL, -20°CTHAEMRAE L. SEET AL, WBHAFT
9 2-3HHMNCIh 7 e A7 v 2 EE10.0ng/mL A Ed 2 Z L &R LT
%, SEET##% 37 CTRfEL, GM601 Culture LIEALI2b D% ST,
GMG601 Culture DA ZfERTLREZMSEELL, W HLh 0.2mLICFH
BELIUI T — TNV ERWTERN~NEAL.

[#ER]

BURE CTOSHDIMIRRIT44.4%, fHHFHTIL22.7% Th o7z, 32
~ 347% TIXSEEN32.1%, i 5 BED327.8%, 35 ~ 37k TIXSEEA
24.0%, 18 5 BE1318.4%, 38 ~ 407% TIXSBEA326.9%, 1 5 & A%
25.8%, 41~ 435% CIXSEEN14.4%, fHSHFEN16.9%, 445ELL LTI
SEENT.1%, THHEEDS6.9% ThoTz.

[(BZ]

41 ~ A3TR E TOEIRRITSHET14.4%, A TIL16.9% L, 5
REDTT DL IR 0T125, Z DO FfnfE TIE S BED ST 35 WL IR 3G
biviz. L, ELLICRBWTHHEEREIRD L1, BIfE,
e B RICE G535 ) YRR T 7 F D UVBREENTND L D#H
EDBHY, hich 2 <OIREFRA T LOWERRGR 3 E £ Tn5 &
EzxbD. SEIOMRFITIE, SHLMEARL TIHIRRICEN 2D 27T
LD, BERIRDLIXTUL A T —TNVEFAT S 2 L 035 NIEZHl%
LERICAMTE N O TR RWrtEXbND. 41, FENERs
Ty FEESRFTEMZ, FENRINE EEREORBBEHADINICL V.

NI Ty aS8NIBOHT—Ry T TE—RThHT—) TORRELBILE
L, B S 7 —x) 7HEIICBIZ ST D % explosive (E
), BRICBIZEINIb D slow (SHE) & EL. £, H7—=)
TI3HT—TNVERICBIE SNz around(A R, DT —T P DE
DOFEANT U THIF O forward(FEE) , JEiRaA 5% A2 % 7zback(B
R LT, SREOIRFUGH R L IR R SN E AR RE &
DORAREF~T-.

[#ER]

TR RSB IER, BIRIEIRRIE, #hZh, EFE:35.0% (7/20),
25.0% (5/20), S#E;45.0% (50/111), 36.9% (41/111) T, MiERIC
BEZTROONRDSD, SEHOLNSEERLZ. £z, itk
ORRFTIL, HRBOSH R, BERITIRSEL, £ EIARE; 35.5%
(22/62), 25.8% (16/62), F£:48.4% (30/62), 40.3% (25/62), Bk
71.4% (5/7), 71.4% (5/7) T, MEHRSSBSTEFRITABEH CHEZITR
DONRDSTED, BERIEIRRIT A BE L BREMICOAH B2 (p=0.012)
DR HAT.

(#5581

AR E =2 —iEL L TREHEHESNTWAIBE—RIV LI T —
Ry 7% LI LV ERIROBEE A A F I v /IceT=4—T5Z
ERHkT. SHNIA T =TI BT Ty v a SN BRIFITTENIEICD
BH T =Y T RERTIEE THEL TR, FENESST T —
FAOHEH IS I T =Y TRRLN. BF—RyTFE—RFTh
S —x ) T ORE — B L EEORRIE OB BB O EZ T IIRH
T, SHELRIMABUNELEZD.
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—i%EE (RAy—tvyav)

P-9 MBIV FERBERTFZAVE
ICSI M Tie DIEFEEREDLLE

INIEF, 4 ER, &7 % FRAF AL -5,
IPA AR, DR B—

MEL T« X7 U=y Y

(E]:5))

IVFIRRICIBITDARNEROLEMICRET 28 RA000, BTN FF
BLIABDFEIEBRFT S 2205 Y, BIPY RIS RAIRETHI5GE
X, FHAIOBTHAEEITO 28 L2, WHO EHETHIIKFTRANER T
B, HREBEP KIS TR T ~ORE IV TSNS, Ll
7RG, FHER LUK 12 Vet & DR R AR IS DWW TR 22
M EAT o T ED DI, REFFIC BT R LB R G 2
o7z,

[75%]

Wi 527 Uiz 395 LA T O RHRAT LA IER (WHO J£%) THY ICSI
ERATUICRE T, Fs 1 (n=7162) 3 X OURERLRRS 12 FV o i
(n=2430) ICRBIFDZHRER, HwZhEE, HEIE, ERRRAESE, B
BOERL R IR OITIRSR, EFERB L OWROERERITOWTL

P-10 ZEFIUNELE (SEYY)ZRHWL
I FRE DR

i ER, R EE BR BT, AN BT, TRER
TR, AR i, KRR, B 5T, AE &,
AKH B3

TATAITIFBI U=y

(E]:5))

ARTIC R D EARR 7S I EOSRIE, HRRGEBR IR T
ZNTD L CMAFENMEETH L ENEETH D, T TR
Ti, K FRBICRIT 2D %O Ly FOREIERFITATH Z
DR SN D T T AN A (CEREFGELE : TE YY) ICER
L7z, 8y, WRIESMEP S22 ZERRELE THY, w0
BICAREZG [ E RS ZETHIENO LEEZ —RICRETLILNTED. £
D7k, FROVEBERELETSL v hOFEYIEb I SN D. AR
Telx, BTRBEOFHOMAHILEBEEL, TV ERWIRE %L
DR I E R LT

[753E]

MR TE L R T iR E, BEOREBEOb LA L L
7o BET LRSI 2R O IR ERERRD) LT /(T ey Vi)
ITEERITT, R AR DRI LD R R R OB 2 kL 72,
Mt 2 BB AR LIERIEL T 8y Y BRI W TR DAL, Th

72

L 72 (20094F 1345 20154E12/7). £z, FRGRPT L TR 1 2 B 17
FELIZBFITBWT, SRR BT RS 7 i~ O OV TR
L7 (20154E4 3525 20164E125) .

[#&R]

HERS TRE, BIOERR TROZRR, BETHR, HERRBX
ORAE A A 2R3 2240 87.9% (6293/7162) +5 K10 86.7%(2106/2430),
3.1%(222/7162) $ X 11 2.4% (57/2430) , 98.5%(5978/6078) 3 L 1198.5%
(2018/2049), 65.3%(2416/3699) 33 L1 67.0%(798/1192) ThH -7z,

HRRITIRE (GS), AERBIOROLREFRITZNZN, 53.9%
(933/1730) # X U'51.4% (292/568), 41.7%(721/1730) % £ 1838.9%
(221/568), 1.6%(27/1730) 38 X 11 1.1%(6/568) THY, +TNTIZBWT
BEREIRDONR -T2, iz, 61.6% (779/1264) D cIVFE FEH
HIFET OBFEEAR%ZIC, ICSIEIG &7, ZTOEREAE UCHRSHRE
B X D XEBRE T RO T v,

[#&55]

KR R TER T VEEIG Th-Th, HFSEIRLEEZ1T5 Z LI
X0, EIREFEDED UICSLEIGE D r —AME ., Ziug, ik
RUFRILIRIC R DB E B AL, BFOWRERFIEORRPLELEZ
bha, L, ICSLitERolc A Th, MRMEIXHT IR L
HTHDHIEND, cIVF PEBEDELE2HRET5HAE, ok
HIC IV RIBEZSG DU DD,

TR A R EHNTHR R UM B R 21TV, 1ERBEL T8y Y BEOMMHBR
FREZ GBI L7z, MET 3 S AAZ vy 7 BLORBEA Y v 7128\ TTEY
% F G A TR DR IC KA KS IR ATV, LR OFT R A
PEEE S5 T & THAN A A BT L7z

[#&ER]

el AT ORI R 2.8 £1.3 ml, EBIE TIREE30.3£17.3 X
10%/ml, ¥ EERIL53.5£10.9% Th-otz. WMHBEORRREF Y
Y BEOEFRS TR (X10%mD) 1F, 4517.0£14.7, 14.3+13.1, K1E
R (%) 1%, %£78.5111.7, 87.2 £11.5, ALEEERRE (7)) 1, 451.4£8.0,
37.5%5.6 THY, FEYYRHICEBWTR TIEEIR L LIRS ERIC
YL 72 (p<0.01). BFT2 : A OILEIK &1L OB SV
ar=—¥0F, %416.0£2.1, 6.0+£0.6 THV, FEYYHIZBWTHEIC
VB BRERRZ R L7z (p<0.01). M3 1 BHAZ v T LAY v 7
ICRITDRE TG OFTRIL, JEEHE THEE (X10°mD) 1L, £7.7+4.4,
5.7 £2.7, W TEER (%) 1%, £81.1%17.5, 76.8+23.6 THV, £ T
DOHEBIZBWTHEEL R o

[#&55]

Ty I DL NE R E T DA THESIC EERESFRET
BHY, KRBT BICER L. £, T VRO TEDR
BIOMBEBREREDIERE L KB L@ o2 e D, FEY VI, |k
TEBR BRI BE O 0E TXLy MTIBRAT S Z L&Al CE 52
LSRR ENTZ. EBIT, IARZ Y7 TOESICRIFEREZEL L
BHRIeZ 0D, TV Y BV FREEIEEMICERTH S &
ELD.



N

P-11 2E%A0) Single Culture Medium
ZRVISEREDLEE

PoER I{EE, EH 88, A 5%, il BT,
g BaT, B OF —ES ER AR R
I\HIR 15

7774747V VRR

(B8]

BITE, AR B 72 Single Culture Medium(SCM) 23454H
POIRFESNTNS., HFETH Sequential Medium E¥FEFHD SCM &
DEERRAB DI 2TV, SCMOAAMEZRLTEZ. LirL, SCM
DR THEBRBOREICHEERRDLNDLDOLHY, Fiisk DR
BRBEICIE L7z medium Z2fE 243 B 5 L Bbivs. ABFSETIL,
ONESTEP medium® (F# A7« A4kt BUF, NAKA) &, RU<
SCM T & % Geri® 1-step medium(Genea BIOMEDX f:: L T,
Geri) ZVy, Hrapkiiz i - MadLre.

[75iE]
201746 H~ THICERINZ ATV, hCG £5-%38 ~ 39MFfH TR ALE]
EAToTRES T, M IIRA 2MELL B ST 30 ~ 455%(39.6£3.5), 25

P-12 MHEBFBRBEICIIZRED
it

iz R&, 8 &2, #E Bic T, GF 8%, TR EX,

Bf faFF, B~ &7 mX B
FREERERAS

[BEm)

W 3% T 20154E9 A 0> B B 7o IR IR PR L 2@ A SBAL , BhEE(R
% CEEMAR RS (ICSD) & MitT 32 X 91272 o7, ICSIMifTERNICH)
FERZBIE LTI L2 A, FFEREIS T DI07200 Tle HHEEIR 238143
TERWGLAREEINHOING BT LN TE . Yot BRI
DINTHH LT, BB IS 2 ATV SRR DS S 72 % ICST &
HitT45 2 ENEELV, I B CIN IR R E R ISR A O
HWABEL, PR EBBE TE VWG SRR OBINEE 1T %
ICICSI ZHMiAT 35 Z & TERAFFOM LR A LN . £ EFR%1L, 30530
B TOZRBEIENT DAL,

0p7)
2015410~ 201745 H DRI i 5312 B THISEAR B 22 D41 ICST

JEGI &Rt LT, ICSIZDOIN T % T v & M 2B 1T, ARE:
NAKA(781#), BEE: Geri(66f#) TIEMLH#A Nay 7 TREBIIC
TR R Z1TV, ZNENOIEINEER, BIFRERR L g
Uiz, SRS BRI IC IER RIS 2V EBN I D DRI, B
FERAENIE 3BB LA B & L7e. H5381337.0°C, 6.0%CO,, 5.0%0, D%
HFT I=4rFaX—%(COOK#) b L <iZEmbryoScope®
(VitroLife #1) 12T To7z. 7888, VEHICOE hDREEHT v v =%
AL, HEEBRSImEE L bRSOREL L.

[#ER]

EREOIEFZREEIT, ARE73.1%(57/78), BE£:83.3%(55/66) Th-o
To. WERJEEER, BIFWEISRIE, 2R EIARE: 71.9%41/57),
54.4% (31/57), B&E:69.1%(38/55), 47.3%(26/55) T, S EICHE
EXFROOLNR T,

(&)

WEETIE, ZHE TICHEEL TE B EDO SCM O EEAE1 b,
O RE UKD RIF CTH o7z NAKA Z TN LCE 72, 4|, #
7oIC Geri L HEBEL, BAFIMEIR CIINAKA SEVMEMICH 5D DD
HREETROONT, EREIESR TIER%SO/MMEL 8o7z. Geri I3l
DO SCMICHARIR DI OEENL L, MEBRBAMERT2ZLT
Fa RO T RSN, BB RIFRkEN S L.
A%, IEFEEHECL, SLARDBREToTHERN.

ZRAT LT 1TTREGIS10 /85 (TAT{H) Z5t4e L Uz . BRUNSREMI IR Al
fazBrEL, FA K EHERL, ICSTMTRICHISERPNBE T
BEARSRREIZZ FTHEDNEE (sp+ ) , AHERIADNBIZR TE R oI B A 8
B R FTREINRE (sp- ) LU, ZHEREZLB L 7z (i) . &BiT, #
FER 3B 58 S AU 30453 B N B 28 % ICST &2 Ma T U 72 38 0N 15 38 B
(culture #f) ICBITDZREROEIL ZBILZ Uiz (FF2) .

[f&R]

A1) WiFEARBLIER 05 C & e sp+ BEL WIFEIABIZR 03 C & e oz sp- D
ZAERITTNZI75.8%(455/600) , 56.6%(64/113) TH Y, sp+EED sp-
FEL LA BICERThH o7,

MiF2) 3043 0B INHE 3 #4IC ICSI & MifT L 72 culture Bf O 2 45 51X
76.5%(26/34) TH Y, sp-FEL LU ZHEROME EBARBNTZ . Eosp+ Bt
CHLUEERIIFS Th o7z,

[(BZ]

L EIOMF TIIZAEROHOFTETH 2503, ICSTEHNHHEA 28
BTEXRD oA, ERFHOBINEETH > THORER LA TE
LHLEZLNI. SHRIIMEHINE O L EROMRM EHIT 5 L3,
RFE AR, GRS, ICSTERTOM SRR R ATREINC 2B kG2
ORI ZITH Z LT, ILARDEEMAEDM 2 FELILNEBZT
W5,
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