REEINDHKRAN/ REZRBICLSECKEHRRE

BHEIC X B ARTBERIEDIEZB:

C 3

PRI E I Rz hary FUTEHE L,
EEEGEEAEEI Py P T2 EOMRE
BREE > Hiv & L O oM g
Transfer: PNCT) # B %8 L 720 #rfifdiic

ElJtLL Ll
ElhARRRE ERAR EE WmE

Iy Ry TIEMPIRSEREO T AV F—EAE TS,
IDHALED—HE ISNTWE, Z2T, KHFFEI
AL T & 5 R K & Ml B #2 Hi: (ProNuclear stage Cytoplasmic
BT PNCTIXZHENE D R3S

(A

s A% . PNCTHEIZBHIIC L b i

HANEFEE, BRI L > TF2EERTE 2 2 &2 5 IR OEAE SRR L 720 Mg EiERRIR T €7

V& LT OIRENINEIN 2 CET L7z R N IE &
ML % K+ — & L 7zautologous PNCT (LR, aPNCT & 0&$) .

TSEABIE % [8] — JE IS AR U 72 s IR H >R 1PNJE
FrEEON R IPNIEMR E 2 FF—& L7z

heterologous PNCT (LLF. hPNCT & i%9°) CHESHE OLEsh B % et L7 fﬁﬁj% RO N0l L L,

ﬁbtmmTMW%iﬁi
EZz2 5Nl B,
[iNQYiN iR V=

)7 EETFONTFATITAI—%EHTE D,

MRS 7z G HE L 2 D) ) A REMEAVR Sz,

1@

HAEDOARTIERIZB W TS L & EEEEG AR
EDOWEIMAHETH 5. 4 F TOARTIHFE LRI
PROFERNZ X Y BAED 72 ) OIIREO M IZEFS- L
T&7. Lo LB S N W E G AT
FEBNCZ D BEIIA 7 . BEROMRTBHEIN I
HFH LT,

SR I ba sy P TERL, S b
YR TSRS B O T A OV F — A 2 4H
I o MMESIZHED HEEHEAITLIZI P P 72 &0
HBE OB —HE SN TV D, HiFEDOIREE
THHIAES T, THTFVOIT% T, Bk
SE (M ILHIER) 12 31 % Ml B & (Maternal Spindle
Transfer: MST)#EZ B3 L 721o MST#: L I b
I ) 7iE#LEE (Mitochondrial replacement
therapy: MRT) & L CERE S, EETIXHFEOO
BCAE - RV B R TIE R & L CRRIRIRERSE T Ch
%o MRTEEI NG 2R K S 2 M E 0T %
EORELRINTOMBE L ERS 52 L TUET S
R RIZ S NS —T7, B HROMIBE LI b

VIR & ATPH# %75 L. PNCTIZ

HZRIROMEEOKREN T, 40 F-—flud & L’Cﬂﬂb\f:IPNﬂﬁb:kEﬁL’CSF’N
+fa%oto Lo THH%IPN%E M — & LU CEIRT 5 2 & 0% RUGEISH ST A e
AR E N7z, PNCTIIBEE SN L BE TR T N — L 357D MBIICZHEI NPT,
O N2 IEE 2RI & BF IS E - T DaPNCTIZ
AH83PNIRIC X 2B HIMEHC £ ) . PNCTIZEEAE AT %

I b3 YR THEEOMSEA

EMEE D &
B TIHCOMBEZFHTAOTI P R

2 R TEETONTOTIAI— 22 Lok
B3I Ny R TELTFORE) AL 5,

ZFZ T, AFRICBWTIREE SN, HEOINT
/BRI OB A B LEMITEIC & 0 Bk
WET B EAGHE 72 Clze & 2 CTRIVERE (IVE) &
W CBEE SN2 BRI oML E % 72 5# o
MR B 2L L. 2 ORI L ZetEoMGEE
AT L EHME L

Vs I
< 7 AR R

ALK = % B 2 5F (20161 8-302) o & &
B6D2F1(BDF1)~ 7 A & H\2 72, JIF-136-12:8 5
<7 ANOPMSGI0TU D JEHEN TR G- & 48H5 [ 4
hCG10IU D JZFE N 5- 0 ., 15-1748 15 T I0E N HE
I % FERR L CHREL, IR INERIRIC B\ TiZhCGD
JEIENTE G- #9248 R IR PN % FERE L TR
o KT 136~ 128k &~ 7 A DFEH: KR H
FREIL 720 PRFRIBEEEE, WTRiEE. 25
2Pl CoBRIITYHRE . 28 5 & IE i

_4]1 -



Ja i & CIEKSOME; Hh, BHMIRIE I IEM2E H, A
VHFaANR—F =IO EDMOEEIZIEmHTE, I
& {52 1213 Sydney IVF Follicle Flushing Buffer
" ENENAE . IRAF SR (SR 52 3IRE [ -C AR
Mz oy 71 2 70125 ) BEWIIC R 2. RO
72 TG $26-8IRE ] 12 FEfifi. AR O~ 7 AMRIE
L5dpclZ C2MfBH O BIZE % 17\, i K4.5dpcE T
B AT TR 2 #5272

i 7% it

ICR$ YT ADT AT A%HERE L THEREKID
~ U A LRSS, B AR L 72 H % 1day post-
coitus (dpc)& L7zo 25dpclZ IEfENuE]EE % ICR ¢
XU ADFEANEHEL 720

AR K M B R Wi i (pronuclear phase
cytoplasmic transfer :PNCT)

IVF % FZ I 8158 L IEH R IE (2RI 2PN)
& BRI (TR - 1PN, 3R1#% @ 3PN) 124748,
2PNIRIIBIA DL % B9 5 726, bug/mlijg
DA~ T Y YB(CB) T THRAFRE 217 -
720 1PN, 3PNiEA 51X, 10ug/mligEDOCBAIET
THEAR & HitS & 42 Chr 2 L 7oAl B A& (Cytoplast)
Ve #91/3-1/20 FF ARG BUAE %2 A TEAL
Yt HF A A NVATXO— T (HV]-E) ~NHR M EE

Cytoplast
(EEFEL)

3

s , .-o
Btk (3PN)

1. 2ERBERIEIC K HPNCT & PNCTHEEZRR

/ .

L7z, 1E
—é]@

SAEME D FRIREA~FEE S % 2 & THllig
fE A % L

w
7o,
ATPHIAE

RN EERIZL Y 7 29— ¥5hEE W
ATPHIESx v 2TV ) A—=%—THll%EL 72,
HEMIZ A > ¥ — K92 7% w72 2 2l
EL72(nM)o

VR P 0 0

AT 2 300 5 % 1 1 24 BFASBE %8 L 72 Chip-sensing
Embryo Respiration Monitoring system (CERMs)
% i (Kurosawa et al, Hum Reprod 2016). M
faFER 2 HEH 7L — MCEE L. BBk
W78 7T AL o THEFERFEAR 5 LIRE
HEEAHM L7 (fmol/s) o

B/ R
~ 7 A iR OK R B Al s (pronuclear phase
cytoplasmic transfer :PNCT) DHf 7.

IR 260 [H] CTRIAZ O BIEIZ & - T2PNAR &1,
3PNIE&ZHBI L, 1. 3PNIEZE FF— & L 7-#hiik
DMESL ZAT R o720 2B AEE» S NI
SRR & FeR RN E 1 T OPNCT % aPNCT,
B L EARMICEB T APNCTAhPNCT & L7z K

19 34

() [FIVRERY MK 21 & 3PNDBRXIC £ B IELFFree DBIZEF (Cytoplast) DIERZE R . (hR)
[FRBENRY NMZE22PNIEEIIFEADKEDCytoplastDEIEE# Z R T, 159%(CIFHVI-EQHFERSGI(C
FOTHIREERE L. —DOERB2PNEERE S, (1) PNCTRICHES UILPMEIRREIRE R Y.

FI5umDERy MK D EEZRIRD D Ok &
I D2 & IEH AEIR D & OBR D FrZ: (HV]-En
WX B BEOFMEZ TN §5720) 24TV, KIZ
WEOumD ¥Ry ML b KEOMBERME B
T v 2BREBREA TN L 72 (D)

Pl K590 () 12 B PNCT DR H

WS L 7228 B i & WV IR GEH IVEER) O
MRt % 47 7% o 720 AP HEBE64ME & PNCTH93MMH 12 B
B RRE T, IRERREE (R 288) X F B
76.2%. 94.6% (p=0.032) £ PNCTIEIZBWTHZIC
o7z (KIL-A)

- 42 -



R1-A. AR H T 5aPNCT

Replication # # of 2PN used 2-cell (%) Blastocyst (%)

Control 8 58 42 (724) 32 (76.2)

Fresh aPNCT 8 93 74 (79.6) 70 (94.6)

*FETFMICEREDY) (p<0.05)

x1-B. NEIIEFILICHIFBPNCT

Rep # Recipient Donor # of 2PN used |2-cell (%) Blastocyst (%)

Aged Control |9 Aged 2PN NA 183 169 (97.7) 82 (48.5)"

aPNCT 10 Aged 2PN Aged 1PN 167 74 (79.6) 58 (43.6)*

hPNCT 9 Aged 2PN Fresh 3PN 129 113(87.6) 46(40.7)*

* 2 THREIZMNICHERZR Uns (p>0.05)
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Abstract

The deterioration of cytoplasm including mitochondria is one of the reasons for infertility due to advanced age. In this study, we developed
a novel cytoplasmic transfer method, ProNuclear stage Cytoplasmic Transfer (PNCT), to improve cytoplasmic function. PNCT is ethically
acceptable because it exploits discarded abnormally fertilized embryos as donors. Further, autologous PCNT (aPNCT) between normal
and abnormal fertilized embryos obtained from the same individual avoids issue of mitochondrial DNA mixture (i.e., heteroplasmy).
Initial PNCT with fresh 2PN eggs showed significantly improved blastocyst development compared to non-manipulated controls, and
PNCT embryos yielded fertile offspring. Next, we examined whether PNCT could improve the cytoplasmic dysfunction of postovulatory
aged eggs using either aged autologous 1PN (aPNCT) or fresh 1PN cytoplasm (heterologous PNCT: hPNCT). While developed aPNCT
blastocyst exhibited higher ATP content and respiratory function compared to controls, the fertilization rate and blastocyst rate did not
improve by aPNCT nor hPNCT. However, developmental competence of abnormally fertilized non-manipulated embryos showed that 3PN
embryos were comparable to 2PN embryos, whereas 1PN was lower than that of 2PN and 3PN. Thus, it is speculated that 3PN embryos
may be more suitable as a cytoplast donor in PNCT. While further study using 3PN embryos is needed, PNCT may have potential benefit

for patient with recurrent IVF failure due to cytoplasmic deficiency.
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