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SR

bk ZE5FA B [ 9 (assisted reproductive technology: ART) 1%, RALEIZXT 3 516
W TR RAZ DAL R 270 E DO BT, [EERIEIC L - TATEIRE 2 MB35
bLOTH D, & b ART TIIIIENS OIFRIAEZETH 505, I < Ml BRI
(B OIPREAE LV S IERN K EX 72 [giantoocytes : GOs| NERELS 41D Z & A
BbH, ZD GOs DL AL 2 HERT, ZH S THYAKROE BT IR EZ TER S
%o, GOs WERIFE AL HMEHIT 0.12 205 03% Th U | IFEFHIESCBE OREIC
EIFLRNWEEZEZ BN TWD, GOs 1&, #H OIIREIL & 7 Utie e ~d, %
72.GOs 1 MIIZ 2 L 72X AR (polar body: PB) 2 il 35 & TN chromosome-spindle
complex (CSC) 2 A HT5H D&, PBI i LN CSCl flZEAT % & DIELE
T 5, GOs 1I3HE% OE OYBIRO Ye R RERUZ BEENR AT D 2 L3l S
NTWDD, ZOFERIZOWTIEARB RSB ZL N, BRI D PB 1383y
HOFEY T, YetafSERIE CSC LHHAITH D Z Lnh . GOs D PB DY KfF
HrascE iU, xﬂi“g”é GO DO E N DYk b MR T& |, =ik &
WZ D% DYTIMIEANTH H7e G & 720 9 5, YR ITIEIC DOV TR, Yefh
ERZER L, FFoRfkaz i EkiE TRkt —7 2 (next
generation sequencing: NGS) 152 K 2 AT 23 et B S 4v. RO B IRATZKNIZ &
HWHIh T 5D,

ABFFEITE & GOs (21T % Yt fffiftr 2 HRYIZ, GOs @ PB B LU CSC %
ExicY TV 7T oeoDv A /v =tal—va 55 L, B b
GOs ~iiil il U CERELZ 7 AW v 7 0D NGS 1R K 5 YR fRAT 2 3 A 7,

#1 B TIE, v v A2 MI YRR A2 H VT polar body (PB)# & TF metaphase
Il chromosome-spindle complex (CSC) O~ A 7 B ~v=E= L — a3 BILUOK
AR — 7 v R EE W TR RAT IS O W TRRET L 7e, IRREARIZ 3510 % PB
7 ABEXONCSC 7 ) AOIERERY 7 o T HEARR, ARAFFRICIERICEE T
b5, [F—IIREHIRENIZ CSC 23 2 DFfFE L, D DOE LD CSCs D7
XS T % PBs A7 5 GO OYEAMERMEITIZIZ, v(/r~v=Fal—Ta %
AW PBEBIOCSC OV TV U IRELTWD EEZXLND, AETIX

~ 7 ZPPEEHIE Z IV T PB 38 X TN CSC ZERE L. NGS 15T & 2 Ytk o fig
Mra ik 7o, BARIRIRAE~ 7 ARZIEIRZ A L, £ OINEIND PB 3 LU CSC
o BINBMEE T O~ A Ju~v=Ea Lb— g KD ERELL T, YR OARARITIC
BWHL O DRETERIITX 20 Lz, T72bb, PB OIEHFEOEFZ L —
P—IZTHLL, PBEAT T ARy NCTHSIEIRL T IV TFa—T~BL
THFEIRAE LT, HET T CSC BN BAMER DO ROCIEE I TR L 723 b 7 A
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By OISR L ., BT L7, BRI L 72 PBs 38 L TN CSCs 3 A TS0 v~
TINT 2a—T MR ST AT ) I 7 AT p ] (HR) ~iEfF L, NGS &
IZ R DY EARET 2 L 7o, AR, ~ 0 AN R 20 f8izxi L, & To
YNEERAE S D PBs 35 KO CSCs OEREUN TE 72, NGS {EIZ & 2 Yt (RN E)
FIL, CSCs HRYLER, PBs HIRGL AR ZEILZ I 100% (5/5). 60% (3/5) Toh -
7o o RFIETERI LIz~ 7 ZIIRAE O CSCs 35 & OV PBs O YR AT 13 NGS
B L VT vIRE T o 7o,

F2ETIL, B MEFEMBIERIZEBIT D GOs DERINRIZOWTHEZIT- T2,
GOs it M2 EOTHABEICHAET 2 Z ERME SN TWVAHA, B I ART (28
WTERIRENTZ GOs 122V T, 45 DOEDIRIELFARE R & OFER 22 i AT 1%
SN TRV, ZZ T, & M ART 28T 5 GOs ERINEAER L O ORREZ: P
OWTC, IITFE 7 U = 7 OBRIFRGRED H I~ 7o, REZLTRES 7 U =
v 7 mHEEZ B S B L OEVEEREERIEE 2 — M EE S I TRR L5
THEM L7z, (WTFHME 7 Y =y 27 o8 KRE W E 7= 13RI ETE 8 O ER IRk
fHa kgL LT GOs BRIER AT~ T, 15 6 2072 UNRERIR AR 23RS T2 Tl
221 EORAE (INEHHERE O AR 36 K ORI REHIE O MR E D e RiERR %2 JIE L,
ZOEEN 140um 2B 25 H D% GO EHIE Lz, RS- GOs 1%, CEF
BENEONTELDOEARBEORMNGIER & L, fEFR. BRINEIT-72 6124 HH (7
27z 3170, v ke Yy — VJEH 1429, BREH] 0 1525) I2BW T,
10392 E DO IFREMAL 2315 H 40, GOs DELIFFIT 0.29% (30 GOs /10392 oocytes) T
Holm, IHEAIET LD GO BIFRIL, Z7aI 7o VA, ey —LFH
., BREYNZBWTZEIZEI 0.30% (20 GOs/6606 oocytes), 0.29% (7 GOs/2401
oocytes) . 0.21% (3 GOs/1405 oocytes) T ¥ | INEFIPIEIZ L 5 ZITFRD L7z
235 72(P>0.05), %57 GOs 1T MIIAS 53.3%(16/30), MI #iA% 20.0% (6/30).
GV #128 26.7% (8/30) T~ 7=,

¥ 3 ETIE, B b GOs DRI REGEEIZ OV TR LTz, REKEVOIREE (GV
B LIE ML) THELIZ GOs IXMEA BT R 21TV, Z ORI GEIC
DOWTHATz, BRINE 7z MI 1B X OV GV #] GOs 122\ T, BINE 37.5°C,
6%CO02, 5%02. 89%N, D5AH T A M S 72 oocyte maturation-medium (IVM
Media KIT, Cooper Surgical, Inc. USA) % VT 35 mm dish (AGC TECHNO
GLASS, Japan) (Z 20 uL drop Z/E# L. OVOIL (Vitrolife, Sweden) THEV>, 1
¥ 2 N— & —(BS6S, HRA=tt7 A7 v 7, @) Tl iR 23T W7k RE T
24 B REAEE R 21T o 7o, ARG, GOs (TR ia 2 BrEfk, PBs BI W
CSCs DH % B ST BAFRBE D e EE & & WV TSR U 72, BERBS B G IC DV T,
2015410 A 1 H225 2017 4F 12 A 31 H ORI IL FMEE 2 UV = v 7 TEf
SITERINZ BN T, RIS TREEEER U7 i@ & O IRl & i U 7=, 5.
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MI ¥ TSz 6 fHD GOs IFREEEERICE D 2 THFA L, BHF IO =R
89.4% (2079/2326) & FEITFRD BN T2(P>0.05), 3 L 7= GOs D 5 5 PB %
2 OFT % GOs 2’ 83.3%(5/6), D HH CSC % 225687 5 H DX 80.0% (4/5)T
Hot-, GV HITHELNZ 8D GOs DH 6, 7 ﬂﬁlb:owfﬁjz%ﬁ%%ﬁw
71.4% (5/7) DSEEA L 3@ I D AR 65.1% (829/1274) & ZE1TF8D BV o 7=
(P>0.05), FREAL7- 58D GOs 1IZETPB A2 AL TEY., D955 CSC %
2O0FFT2bDIF4HTH-Tc, ABGETORER., R THE 72 GOs DRLE
I, WEHEIPE I L TENRD LN & (P>0.05), A L7 GOs IE 80%
ui@ﬁéprézoﬁfé_&bréhto

%4 FETIL, B b GOs D NGS JEIZ X 2 Y BREITIC DWW TRRE 21T -7, &
FGOs b~ A 7 n~=t a2l —3 3 CTPBs BLUNCSCs ZEHL L, NGS %
(2 & DY R g 2 i A T, BROPRRIZEEA L T Y PB B LN CSC 229D
AT % GOs & 777 ZUARAFE - IR L, ARFHIEH L7z, WGERRMEEIZ T CSC
DALEZEENENER L. 5O PBIEFIZZLL, 7 A~y N TPB %W
SIERE LS ERATE LTz, % C. SRELL 7= PB OUTfHICALE T D CSC & B2y
N TSI L, T NFa—T~B L THERGF L7, 10 PB, CSC %
BRELL7=%%., 80 O PB, CSCIZoW\W T, [AEEOFIETERILL ., MRS RTEELT
>72, 220D PB, CSC Z#HI L7-1%, ZAH %458 2I12FRE L T cytoplast &%
TINF a—TICB L TCHERE LT, Yo TF a—T I IAESHET AV =/
ST A VxR (HR) ~EfAF L. NGS EIC X DYt KT 2K L=, &
B GOs 4D, &3FF 8 HD PBs IC DWW T TOEBUIAL) (8/8, 100%) L7-,
F72. At 8D CSCs 1T DWW TE 7 HOEEUZ LT (7/8,87.5%) L7=, 3{HD
GOs @ PBs 3 L TN CSCs & NGS 1EIZ & 0 it LRGSR, 2 ToREY 7 vz
et R BEEDNHER S Tz, ARFHZ LD PBEBXUNCSCE~v A/ r~v =t =
L—3 g S CHEBZERR L, NGS EIC X 0 PRI A CTE 5 2 &R EnT,

LLEDZ Ene KBTS LT-~v A 7 r~=Fal—3 3 (BLUONGS
) @A LTt b GOs @ PBs 36 LU CSCs DY TE 5 Z L RS
Mz, E£7. CSC L4 % PB OYAAREHIEF 1T Th 72, - Tt
k GOs (IZ2oW\ T, MBHEICH W DA OXIRN LIRS o S TH D &
ZEx b,






1. AR5 BN

A Bt A B £ 5 (Assisted Reproductive Technology: ART) 1%, AREEIE 2 %3 5 1R,
BRI % OIE2 MR A7 EO BT, ERITEIC L > TAIHIEE 2 /i1 5 TA
SRS TEEGRERRS ). TSR 35 KO TASHBEHE O #HAR - HIRE O B IR T
72 EOEN A2 EUNCEAT 5 b D TH D, 1978 41T Steptoe & Edwards (2 L > T
RO DOIRNEZHG « IREAE IVF-ET) &, VA — X« 770 X ADHEA L TLL
K [1] .« 1980 2T A—A N Z U7 @ Lopata &, F\»TT A U B D Jones 5T
K DR T IVF RE—OFEAENHE S TW5D [2], HARTIE 1983 FFI28nAK
5 [3] WEWNWFIO IVF-ET WA ZHE L TLLR, ART [Z#EHEMEE S b T
72% < OREIERFE ~SZ R EE L C& 7= (HAERR AR #2,2016), HA
PERHm NBHF2 DR Tl 2015 4F12 ART THIZA L722IE 51,000 ATHY |
[E4E D AL 1,005,677 AN CTh D72, BARIZEIT 5 HAD 20 A2 1 A2 ART

HkETHD [4].

2. PRELHIR

ART TIITINEN L OIIFEENEE TH L, B—HIF ThH L FTIE 1
Bl OHEINZ [T TEAE O IR FEE T 525, follicles stimulating hormone (FSH)
KA e EREORMENTL Y . HRREW O 5~6 A BIZIEL 1 DI A
DNFEE Zfke L, PRV IXBASEIII L 72 D [5], ART IZANDRLE U BRERIZ K-
THRICHEDIIFZFHT 2 BRBEINENBIEE o Tc, L LR | AN
s bz & WNIRIYE luteinizing hormone (LH) Y — & 2 048 9 5 72 9 (25 F ]
BEEIR - LHIREZHET D XER D722 & BB D720 2 &I
RNNLCRMYS 720 OIRENMER THoT=Z b s, BRIl Z2 a2 b
—TE, BEDOINEZ G600 INEAMTEN Bl S S 40T & 7o, FETYN B
£ (controlled ovarian stimulation: COS) (21X, =7 N b o B &RV E &~
(gonadotropin releasing hormone: GnRH) D#5E (KT % GnRH agonist & FSH,
human menopausal gonadotropin (h(MG) DOOFFH M TV D > 2 — ME [6], ro 7
% [7]. £7-1% GnRH antagonist Z }f 7% 5L [8]13& 5, COS (21X, BRINY -
D DOINF BN E S RIVAr Va—NDay ha— RN TE LFEND 5
[6]. L22L72235, COS TlX hMG % i RTER T2 M BEMED & | B3 O 3 kPt
MDARBRTHDH, 612, BITEAHE L TIN5 f ¥4 GE % £ (ovarian
hyperstimulation syndrome: OHSS) @ U A7 Z& A TH Y [9]. BIHFENE LT
ELTH, IRBRIIC & 5 mHERE R4, OHSS DU 27 D7 IR 21T -
A COMRBREAEHE L WE WD Z L NREE 25,



3. ARHIEUE L

HAREWNEB LONCOSIZfE2 T A Y »v NET 5 HikE LT, Z7rI 7>
> (clomiphene citrate: CC) (20 &ED hMG ZfHT 57 eI 7= VEA#MEZIZLD
& LT ARIR B A% (minimal ovarian stimulation: MOS) 28% %, A#3 HE»H
CC #RA L., EMEINBOERAN 18~20mm (ZEL, PR T VA4 —/Ln
250~350 pg/mL T&H Y | 2> ONEME LH % — U0 & TV 7V R T GnRH 7 &
Z A=A MDREZITO, IR EZIET, GaRH T X A=A DT LT T v/
R E O TINRAEZRT Z LN TE 5720, OHSS D5 &4 L7207 e K
#EM T K hr v (human chorionic gonadotrophin: hCG) HIA Dl FH % kel
HTENTE, BIVEH TCOMRBIENAIEETH H, CC DIRMIZ L 2 EID
FENIEOIEFHIZ OV TIE, hMG OFEGIZ I 0 ¥ L7 Iiic k42 = &
NI U= NANDLREMIET 5720, MG FEANENELS 220 2 L1372
VN [10], —F. GnRH 7V H A=A MZEDHHX T L Fal—valamlRl S
RN KNDO LH B — V5| &R Z SN AR H 5, Zo=b, BITD
BB CHEIRANE T L, SIN RN T X Z2WE B 5, BARENIR X ORI &
BOE, AMEZZT 52 L BIFTHZ LB AEETH HA, COS Lz LT
FEEINEOZM D72 Te s, YRS HERINEIYS 720 O#S X 5900 %0X
MR,

4. Poor responder & HEINFEFE

RO SZREICB N T COS AT BB ISR TR S 15 A 1E Poor
responder (POR) & &5 [11], BN B R AJE Y242 (European Society of Human
Reproduction and Embryology: ESHRE) (Z X % POR O#Z2WrkE#E (Bologna criteria)
Tk, O%tE 40 WL EFE 7213 ftid POR U A7 K- @FSH150 HALLL EOFH
HRON BRI CERINEL 3 LT, @I = 7 —E R /LE fH 0.5~1.1 ng/mL i
RITARES A HORRIN S 5~7 Kiiwi, D 9 B 2 LA OB Z Tz H D,
F721IO% 2 BIM L7237 H D2 POR LB &ivTnad [12], 1BHRAEE LW
& ENTE 2 POR DI TIL, 40 UL TFOBEZXZE LIGE. SR
ZH72 NG DDA Y 7o V) OAEHRRITIEE OREF & i L TENR W E S
TW5 [13], MAT, BRI BAEE R £ THRlEE X, AEIRRIT COS (2
K VEEOINZERT 5 L0 BRENPRWVFEE o> TWD, Ziub D RH
5. IO SUSHEIMEL 72 o o @il B E LV A ARD ART [ZB W THIE, B
R CCIT X DHEINFFER AW MPIRIFIELE LTAINTH D EEZ L., mimEH
DPIIFEFEILEE L TRmWBE TEIRS ATV [14],



5. Giant oocytes

AARICE T DA EE O A CIEERE S U < IR #11z TERp
ATO ZENL, EOEE, TONERIN] 5 2k 7o A Fr A Bh IR O I B8 T
B OIFREIE L U HIERN 1.4 5K E 72 Tgiant oocytes (GOs)| 23ERH & 415
TERBD, INFTORETIE, B b GOs 1L 2 5K (b L IixEnLL EofE
BIK) T, ZRSETHORAKROBNEFIRZIERT S [15-19], BIFS L5
SHITEIPEL DN 0.12~0.3% ThH U | INERAFIESCBE OREITIKET 5 H O T
RN EEBEZ LN TWD [15, 17, 18, 20], GOs IZHINEFOIRRE & L TINEZ I
(germinal vesicle: GV) ], metaphase I (MI) ], metaphase Il (MII) #2558 & 41,
R KOS RS O R AR AR 3@ O IFREHIIE & [ CE#i 2 Rd [15], 2
@ GOs % MIIHIZ 2 L 72 F%. polar body (PB)2 fil & metaphase I chromosome-spindle
complex (CSC) 2 A HT 5L DL, PBLHE CSCl MAHT 5 HDONME S
TWD [15,18], YR L OPELLIREL DT #E R & . BIE TILRITEE O
CSC 1% 2 2 haploid, &1 1 5D diploid THH L EZHNTWD [18], GOs
IR SE5GE . AiE T3 AL, #E T 2R Z<RBO b5, Ll
2D GOs IZHRT DIRIE, 72 & % 2 RIZIERIEAM G Hiv, MYRRIZ S LT
ELTH, FNIEFREEROBNRFEZHLTWD [15], I HIT, PEaEEARIC
X DIEATRE R Tl R F OH R 53, K&, H#E, acentric fragment D X 9
TR RIEERE LEO LN TN D [18], ZD XK 912, GOs TP AR Iz B
BENELD Z ERHESNTWVDR, ZOFEMICOWTIAP R AN LN, Z
D ENB PBRMIEF D CSC X5 L LT, GOs YRt 255 Z &
MTEFUL, IR, ZhEB KO 0% OWMIRTEICHAHREHRE 2D 5 5,

6. Preimplantation genetic screening: PGS

IVF-ET HRIROBIETREE S HEO—2 L LT, BEMROBEEH
AR 2 W 5 A IRATE{s 2 Wr (preimplantation genetic diagnosis: PGD)
W%, EWNIZEITS PGD O, [HEERBEMEREBE A2 HES S nTaert:
D HBIn AR D NIREKRERT 2 RINT 256, B L OHHEMY A RS
ERFEICERNT 5 & B2 60 BIEMERE (RIEREL ZT) IZR6ND ) B
Th V. ARERS AR P2 MmHE B S TRRBEG OIS H DO, BIRTE &
LTERBINTWD [21], EH, PGD [TA&EKRATMRA (preimplantation genetic
testing: PGT) & HEEZ M — I BRATA 7 U —=2 7 Th L Yot iR B MR A
(PGT for aneuploidy: PGT-A) & . EKATEZ T2 CTh 5 H—BinF+REMRAE
(PGT for monogenic/single gene defects: PGT-M)} L ONYefa (it Bw A (PGT
for chromosomal structural rearrangements: PGT-SR) (20N T\ 5 [22], 24
O O YLEARFENT I 2 MifdiE, PB, &I, MR & 72 2 235, 7 EIH)]
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ORI AL, & DLEMRDEIR « IRFHEIRER 2 A BIIR T S8 2 naetE 5
S TWDZ ENnD [23]. WS TIE PGT-A (X IR R & 72> T
W5, EERRIIRIZ I T 5 PGT-A IE, FFIZ 35 kL LD BEIZHOWTIRBHEY 7=
D DIFRMEGER 2 ETDH ESNTWVWD [24], LrL. ZOFETIEHET A2
RTHDAEEMEZZE L, —EIT 5~10 HDOREIMAZEE (trophectoderm: TE) % £
BT 52 ENERTHLER->TND,

7. W — 2 R
AR, BRI ELEEMT AR E <HER L, 1 TH 2005 FEALEH NS
X 9T/ o TE WAL — 4 & (next-generation sequencing: NGS) 1%, i
1E DNA > —47 V ZADFERDFEL > Tns [25], PGT-A TlX, A F 7
— L7 BB ORI i L 72 DNA Z T3 2 LB 8 5, PGT-A DO YLta R FE
B AT E L insitu N1 7 U XA EB—3 3 > (fluorescence in situ
hybridization: FISH) VECkb# 7 ) LA 7 U X A4 B—3 3 > (array comparative
genomic hybridization: array cGH) {EMEH SN TE 2, AN RIS T A 2
DIRREIZ/2 D Z & b E O, mWEEMER IR E 2 ORI — 7 v Rk [26]
DAFLHZ LD . NGS IED PGT-A O LR fENT Bk L 72> T D, BIFE, Ml
T RO T ORE®KE X —X L L7 ANLAHRE (Artificial
intelligence: AI) % F|H 3 % PGT-Ai™ (Cooper Surgical, Inc. USA) MBI S, B
FERTREMR DORHIFE 2N L 0 — WM L322 L1t b B2 6D, NGS £l
a2 HELD H L7z DNA (CHKT 550 DNA Wi 2 KEICHnE L, AR5
I~ B 7452 8T, EORGIEKRD EDOMNEIZHKT LW THLONE
FARD R IRH R DD E DO IRUZ k3 5 DNA Z T 2 BN B 5 728
7 ) MEEN AR R CTH D, WA —r V AETHE, FTR—RL25T N
A AZEE O AER (V=) BDHLLERTF Y TEHND, £ = /vD
— D2 — 2D H T DNA OMENMTHOI DN, HMERHIKFZEA AN EH s
kﬁ% KFA T AREDOELE R = VO TEHIZH LB —TERUEE &
THtAM D 2 & CTHAERINEZRET H, KT 7 TP ER—=2 T — L ZITV,
?ﬁrf%bfhﬁ%mﬁﬂyé Z L TR SIe DNA BlA 2 lin Z &N TE D,
AR DR SIE 200 R—=ABWTH DL, TN Y 2 VEICR— R T — /L X
AUT DNA BLFINRE SND Z &2 D728, &I E T X—ADT —4
/D, ZLT, VI 7 LU AT —F RS2 DNA Bl e~ v B 73
HZET2aE =0T A V& FEFERMEE L TRy BRIz 5 Bt 2 5
T2, Ik, W — 5 o AEIT R RHE & L CREER ORI 2R3 5
LOTHDHIO, FFEDEBTEZHRHT 2D TITRL ., 7/ MEREZHZHIZD
D HOTIE2, NGS IETHIAH SN BESIERIZ, & N5 ) AOEHID 1.25%
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BETHY, BIETERR EOMITIZIIARH0THD, 2FD . NGS IEICLD
QLR fENTIZE RS A« BB TRETIFZCIC B3 2 mEifest [27] ICHE SN D
BN DOBLERITITL =520 E ENTWD, 2B, RO ZITICIIRENHRE
B A Z B ok L OBAMEB OBIRMIEEEZ B S ORB L=, B N/
I BRI ZE O MR BREHCYE U CHEME L=, S 51T, NGS EIT iRk
B RBAN RN TED 2 LD T OIS & 72 2 Hiia ool e J& 51 % R 2o 7
WRLEDR S 5, 723, PGT-A HOfNTX v MM, A VI A RO & LTI A —
H—Molkx 7 T REZ SRR RESITEY, T2 Y7 =T b
A= — 8 L OB EE I RHE D 22 D,

8. ¥ f/u~=tal—3g

YA/ uv=Ftal—Ta L, KBS intracytoplasmic sperm injection
(ACSI) 72 &, ZO RIS U THRmEM L L7 A8~y F&FIH LT, 4
SNIEREBEICRE S ~v A Z u~v = a L—Z —THlIE 2 & &2 B+ 2 5l
Thsh, ARTIZBITAY=t a2l —3a  HifflT, SRHEOBRICBOTHETFO
N3 B #7180t % 4B 95 zona drilling, partial zona dissection (PZD) @ X 9 7%
B BHFLIE (28], PHIRPEPNRE 713 AL (sub zonal insemination: SUZI) [29], ¥&F
ZIPFRIRENIZIEAT S ICSI [30] &, FEIZHMUEREORESNM & L TRE
X T E T, 2016 FEE O A AREWNIZH 1T 5 ART E#IETIL, ICSI (161,262 )
H) A3 IVF (94,566 JE) ZKiIEIZ EREl>TEY [31] AMEHRFEICBWN T~ A7
Bv=talb—ya VIRAIROFEIE > T D, Fio, SRkEETIE RN
BE OMEBE OIS % B FEREE AT OINME ~EATH 2 & T -
W) [32] TARE, v/ n~v=tal—ya VIIZREHEREOMFIC
HLREREBAEZ LTV,

JolZah 7= PGT-AIZEIT DAL, B2 & BRI O TH 230
EHThD, EBPRBEILOTIETITMBESY A v — Rk, L—9%—¥5 PZD #EXRD
%o BEVES A v — RiEIE, pH2.5 OIREEVER 2 FHH SR & A TRt - 227l
HFETHDN, BHEORRBIZE VRS T L2EB2OFERMLETH D Z L0,
Bt A o — NI L 2loBEBICKREM T H20ERH S, L—F—EITEH
D EAM 7221 DS EL T d 5 D3, miAG TR & JEI C X %, PZD 341X PIEZO
YA 7w =al— 2= T AHEMEH L CEWRST NI R T 5
ETHLN, v=t a2 b— g VEEEAR O BRI & 72 5, et BiEIEN
2030 um OEBHAT 7 ARy R W, v/ 7 r~v=talb—3T 3 JE
IZEVERIT 2 HIENRERNTH S, PB, FIEKITMIEAZERET 7 A<y FT
5| - BECT 208, IMERIIMO TE 2% —47 > b T84, L—F—{ES7
U 7 ESEWEN R TEEZFRA L, iRz VRDILEND D,
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9. ARWFIED HHY

IR 27 U = 7 TIPS 2 @R 7o B A8 T 5 72 O AR )E
HERIIZ 1T > TRV, BEHT ORI 2 ETH D, S HIT 40 ot
x5 rritin B Tl PEIREE I A 2 W o\ PESALE 21T - TH BUSHEDN LS | B
R CERINZIT D L b D7 < ey, —J7, BRIFFFIZ GO G b BE DY
Bl EX, UEEEIEE T GO N 1 HOA LNELNT, T OEM OGN F
¥ rEAESNTWD, AEERITEFE TR T 2D BEHEE ONTH D . GO 73
IRIE~AIFIHTX 572613, %<@Tﬂ$%’ﬁﬁ%%k6¢%@&%z%
N5, GOMNCSC %2 28FT DD ThHoT2Ha. TNENDOEELO EFIEN
BRECEIUE, CSC % 1 EffHT 52 &7 & T, me IZIRIEICHI & 5 7]
BEMENBX NS, ZOZEEZRFET A7, IZUHIZ CSC % 225679 %5 GO
IZBWT, ZNENOYRBEROBIEFHEET T2 RN BETHL EE X
b, ﬁ*%%r‘ B Y B ARFRMTIZ NGS 2 WS I3BEICH 0 . BT
D EHICT LIPS IEIZ BV T B YRR ORHIZEEI L TW\5  [33], MII
# GO Iz i52<muxcmmémﬁ%@m IHERR 5 2 &N TENIE, GOs
(IR ZHE - MAEEDBEEIRE LTHHL 2 20 ZREAETE 2 RN H 5,
ARFZEIL e N GOs IZ31F DY I 2 FE G2 Z L 2 B, HAD
RIEEREF 7 U = o 71281 5 GOs OHEER, BREL GOs DR &2 FH~ 7=,
F o, KRR GOs IZOW TSGR 23 A7, £ LTk |k GOs DYt
RFEMTIZOWTC, 4D PB 7/ ABIONCSC 7/ 2ufixilcy 7Y v r7d
HlcdODO~vAr7a~v=alb—yva ikE, ~ 7 AR Z WV CR% LT,
IO~V Aa~v=tal—vaEEE F GOs ~EHA L, BT AT
DOWMAR T — 7 o ZJEIT K Db kAT,
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1=
~ 7 A MIIRRERIAE I 351F 5 polar body (PB) # L O
metaphase Il chromosome-spindle complex (CSC) O~ A 7 1
v=Eab—va UVBIORIAC =7 R EE VTS
B ARART
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1-1. ¥65

DL (R DR E CTREN R FIENEARIERERTH 5 [34,35], YL ffEEAR
DOIERTIX, RIER TR ZE E8-MiaE 274 N7 A ECE S CHE
ET D, BTOGRGIRIGEBFTEE/DIRRETA T 4 K EIZEE TE ARV AlgEMEN
HHTD, P RIEROERIIEE O EZ — BB T 52 ENATH Y |
OFE CTHANR 22 B A L EE T H D, RIFFEORIGTH D GO 1%, — > DIIREHA
DOAMFE D HZ metaphase ICSC 73 2 DMFET D, ZORENL, AT A NI Z
A b CHIfR AR S B =354, 2 O metaphase I1 CSC (23T 2 Qe kN E S
STLEIAREEMENEZ OGNS, ZDT=D., GO 1B 515 Yt SR 5 F I
DONT, 22909 H EB B O metaphase I CSC IZHKTHDOMNE b L—AT 5
By RARERMEROFEPBRICEEL KZTaRErE< kb B2 6N
%, —77. metaphase I CSC OHHUT, ~Af 7 u~v=t 2L —Z—2H\TH 7
ARy NCTREIT D FERD D, ~ U A EERIMOEBME CHEHEINLF
ETHL, WGIHMEE T CHSERZ B CTHER L D2 T Ay TR
9% Z & T metaphase I CSC ZHfHi Tx %, PB 7/ A3 LU metaphase 11 CSC
7 LDOIEREIRY ) T HEIRIL ABEHIMLEA R TH D, 2D b,
A —HIME N IZ metaphase 1T CSC 73 2 DIFE L., 7 OZFNEND CSC DIFTfEIC
FNFIPB 26T 5 GO OFMTICIE. ~f 7 a~w=Fal—a &4
YTV TFEREL TS EEZXLND, E> TARRBRETIX Zhang & D Fik
[36] #5512 L. ~ 7 API% H\ T metaphase I1 CSC 35 L UVPB ZH:HL L. NGS
B K 2 et AR B DT 2 A T2,
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1-2. Mkt L UT51k

HARIR R A7~ 7 ARZAEIR (CSTBL/6);, 77— « U YV —ZARRAath) ZHEA L,
ZOAEIND PB 7/ LB KT CSC 7/ L BAMERIEIC L0 Bt (R AL i
ML 9 ZIREETERIUTE 2085 L7z, 37.0°C. 5%CO2. 5%02. 90%N> D5X(HH
T AN K472 M16 medium (Sigma-Aldrich, Japan) (2., cytochalasin B % 5
pg/mL & 7225 X 5 IZEII L7z, Cytochalasin B #$/J1 M16 medium % FV T 35 mm
dish (AGC TECHNO GLASS, Japan) (Z 20 pL drop Z/E# L. OVOIL (Vitrolife,
Sweden) THV, ¥ 7 X MIIWIIREMNIE 2 1 > % = _— & — (ES6S, FRASALT
AT w7, f&) NT 10 4rEE5E# L7-, Manipulation H medium (Z{%. Quinn’s
advantage medium with HEPES (Cooper Surgical, Inc. USA) (T Plasma protein fraction
(PPF) 10%33 & 0" cytochalasin B % 5 pg/mL & 725 X HIZIRIML7=b D&M L
7= [36], # 7 A4 K A dish (P50G-0-30-F.I/H, Mat Tek Corporation, USA) (Z
Manipulation H medium 10 pL drop ZEH/ER L, v~y MEEHE LT 10%
Polyvinylpyrrolidone (PVP, Kitazato Corporation, Japan) 1 uL drop ZEH/ER L |
Manipulation f} dish Z /E# L 7=, Cytochalasin B %5/l M16 medium C 10 75 ff 552
AT o 7o~ v A MIIIIRERIFE 2 manipulation H dish (25 L. PB DI #RS+
PR A A — N L— % —"Tlig 20 pm FBREEZRFL L 7o, BINZBAEE T (1X-73, Olympus
corporation, Tokyo, Japan) {Z T PB Z# £ 20 um O H 7 A &'~ | (PRIME TECH
LTD, Ibaraki, Japan) TW:5| L, 2 uL @ phosphate buffered saline (PBS) (-) & Al
72 polymerase chain reaction (PCR) H1F = —7 (Bioplastics, Landgraaf, Netherlands)
CB L. 30CH 7Y —¥ —CHEERAE Lz, Kl T, MIMIIIREMRO CSC %
Y BEMEE (IX-73-SLICSI, Olympus corporation Japan) (& CHERE L. L 20 um
DHT Ay FTHFLTPCR F=2—712% L, PB & RBEICHMGRT L,
—HEOBIEDOFRAUIZ DWW TIX, Figure 1 1278 L7z, BEUL 72~ 7 X metaphase 11
CSC B L OMKIIMASHET A V= /) I 7 A« Dy R ~E T L, NGS HEIC X
DR 2RI L7z, 7236, 20 NGS f#fro7' v b 2/ WILLFOlY Th -7,

TESTING METHODOLOGY: The PGT-A test is conducted by using the Ion
ReproSeqPPGS KIT (Next Generation Sequencing) for 24 chromosomes aneuploidy
screening (Thermo Fisher Scientific, USA). The Kit/assay is performed on the lon
ChefPand Ion S5 System instruments (Thermo Fisher Scientific, Inc, MA, USA). Data
analysis is performed with Ton Reporter software, which alignes the reads using the last
human genome build (hg19) (Thermo Fisher Scientific, USA) (Report preimplantation
genetic testing for aneuploidy, Igenomix Japan K. K..) %A &t 7 A V2 ) I 7 X -
V¥ /3 Report £V 5| H)
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1-3. #h2R

A7 240 - IR L 7e~ 7 2 MIBYR R 2 20 fEfEH L, PNEE 20 um DT 2
ARy M AWT, BNIEEMEE N T PB oY 7Y 7 (Fig. 2). fWOGEEMER
T metaphase I CSC D> 7V 7 %47 > 7 (Fig. 3), &EH & L —H—T%
fLL. 5 pg/mL O cytochalasin B iNIIEFZ# K CBIMEMELZ 352 & T, &L
7TV TR TH Y, v A MIAUNREMIRE 20 #84C @ metaphase 11
CSC BL U PB OHEHNTE T, T Ab - IR L7z~ 7 2 MILBIYN R O PB
T E < FEHE LT b R0, MBS HRE L THltEZ RS b D (Fig.4) &0 K
RBIC L o TR #3250 o Vi ed v, MIRBEMR L, fitE o &
% PB % 7V DEIUZIBWTIEL, PVP ZHIWTAH 7 ARy hOWEHREITS =
ECHEARESHDZENTE T, LLRRD, 7/ LORGHENSED L
ST LB ABFHIB W TREMR N ORI LT, b7V 7 &iTole~
T 2PN 5 5O MIBHIRREREA D CSCs 38 LV PBs &K AS T A V= /) I 7 A -
D AN NTIRNT A AHE U T2 RE R AT R DR 1T metaphase 11 CSC, PB HRYL A
I3V TZ I 100% (5/5). 60% (3/5) T -7 (Fig. 5). PBIZOWNT, #2 35
FOW IZBNWTH ) LAOEERHER I T, RBROEEIEC SN TR 5
ZEMTERNoT, Flo, MNTZSEM L7- cytoplast (B W TIL, £ TOH
TV (515, 100%)TH 7 LEEEIIRER SR o 72,
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1-4. &%
ARBREFORR, v~ u~v=tal— 3 Ak VERL-BIRERE~ T
Xﬁﬂﬁ’*ﬁiﬂ’EOD metaphase [ CSC 35 L T PB HIRYL AR, NGS 1EIZ K DT 23 7]
RECTHhDZ PRI, &7 7 AEIEOEE THEIEN MR TE 20> 72 PB H
5E’7/ LYV (Fig. 5, n0.2 5L W no3) &, @HF LY LZEM L7 PBICHEK
TAHLDOTHo7=0, MEEOEEDOHEIZONWTIZ-& Y CHET L&
MNTERMMoTe, o T, o7 U U FRIZPB 77 AIFBRICH bt T2 g
DLEZ BN, PBH¥RYT /) AiX, CSC HZES /) 4L bl U CTRAFMESMER O]
REMERH D . B b GO OFEFTIZEBWVTIL, PB OFIFEEN L o220 E{RTFSNT
WAL T NVERET DIVNENDH D EE X LN, ARFHIER L7 B IRIERA
T?v 7 A MILEA SR RERIAR XA I PB A =2 U 7 LW A b ORI ST
3 EBERICBWCBIKIEMRFE S MIEAIIO IR I PB MR L TV 57— A
i&ik A BB I\ WAL, INTHRT DB FOR R D B Ok
AN THDEMESNTEY [37]. B h&E~T 2D PB OMIRNEALD =
ENTEIND, Him b, PB QYL CSC LM TH D72, FrIZ mhn
BFITB T, IVF-ET IZB W TR AR B2 AT 2ROBMEZ kT 5 2 &
MTELRTHAHATHD EESNTWS [38,39], L L7ann, BESEARERIED
WREDS PB 7 ADORAFMEIZ KT TR OW TR TG I RS 72 b 7220
oo ZOTD, v U ZADOWERARIZEE LA, EE L PB 2 GIZHO S
J ARG LR ARESEDNE 2 BTz,
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o2

b NEFTEREBEEICEBIT D GOs OELII=R

16



2-1. f5

GOs (giantova, giantegg) I3t N & & O MFLASCEEHEEIM I LIFAET D 2
ENFEENTWD [19], EFHEEIM O giant ova ITEEES 2 0, H 5V 3@
DIEOREZ SDO%E 1 DA L TW5, Sea urchin (7 =) TIid giant ova 235 fF L
72%6 . —HEAaE (double monsters) & 5 W IR EX 72— D204 E U %, Anuran
(I =/V) @ giant egg 13 3 RO I T)V~FAET L Z ERMEI N TS [16],
Z DX DT giant egg 1TFH & DIFFAIATHHE ATV DA [19]0 AR - FEAEIC
DOWTOBEITD 720, PRI LZZIREIIEIZ 381 5 GOs DEIEIZH>W TR, F
¥ A == ANLAZ—T1F04-0.5%, 7 v b, ¥~ 7 ATl 0.1%, VT FTIiL0.5%
EMEINTEY . BMREIZ LY EZRH D, GOs DIFFENHIE S ik 72 4 1],
GOs 3% K LIEH RIS A TR T 2 2 LITMmbnTWeR, SRR
XD THD EZ 2 LTV [40],

GOs NRELET LEKIZOWTIE, 1 SOIIUEE DO IR & £ D
binovular follicles (ZZYIMEINIE) DIFTED B LLFOHERR e ST\ 5, ZIpPED
fEaIROGE . 2 [ DOYIRERIL O FE WA R £ 235856 U7 IRAE (SN REHI R o0 Hifa &
IXZNFNMNL L TV D), HDWE 1 SDOBHE DO T 2 [l OIFRHHII A @&
L7ZIREE (2B B RARBFIEXRN R TH D GOs) DWTINDIRE TIFET B, B
IZBWTIE, — AOBE TEINRFHEEE DI RIS H v, £ O HIZ GOs
MEFENTWIZE LTH, [F—EHNIE SN IO I RERIIEIC 3\ CEIsRYIE
WIENHER STV D [20], binovular follicles (Z B 7~ 2 5 #) D Review [19] 734
FINT2 2012 -, B DREE LICIIREIIRIC I W T, ER 2 L TIMAZ L
T Z N ZENDOIFIAE K 2 1EA L TER L7 IROBHEIZ 3 W TURIRFEAS
BAVTWNZRDA 5 T2 A3, 2016 FFIHI O THEARBISHE STz [41], 2O Enb,
ZRHE R LS L2 R RO E . RAE T 5 72 OB 22 IR &
L COEFENMMESIVTWDREEMEN S D Z LB LN E -T2, —F, GO
HORIEOIEIRFNE Z AV E TIZ 16 S S4L TV RV, binovular follicles D (L
DR S IVTEHFIAIC OV TIEL, B b A X, Y UA Ty b NARE— E
VEY b UYPX KT TE T HSFARERE S TWD, B R Tl binovular
follicles @ 97.1%IL _IRME, 2.5%IF =FRME, 0.4%I1XFNnL ETH D [42] L8FE
STV 5, binovular follicles DIEZRICIL, OZZIINZH LT, @< D00
PIRas @G Uiz, @MR TIEMA S R Lo T, OV Th 5 nlEetE
R D [42], 1EITEQ, @THA I LHEMSNTVD [43,44], GOs DIEALIZ DU
TiX, 2 EOIFEHIRRLAS @A L 722>, BTSEAT AR o i fu 43 28 o C IR AR YR R 23 T Bk
ENTEDONTNNTH D EHBEN TS [45], 21k GOs DA E A
RELRDZEDBIE 72> TWD, ABREHTAE U GOs Z &I, HE
IS NFUCTPAE A~ 9 & B 2 54U TH Y | Chinese hamster DFAERIZ IV TREH
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2SS TV 5 [16], Funaki HiE, GOs % & Tedlfidldime oIifn & b3 &
HEINMZE S VAN H D 2 & AMRMEDOPEIRFIE AR LT > O E-7)S selective
mechanism |ZEH 28 Z A EEMEA @A LTV D [16], FEERIZ, IPERANM AT
9B MEFEAIBLERIC T GOs OSN3 72 3 CE Y | Balakier © [15]1d GOs 73
BONTERETIE., AR T UF— N LR EEICEL A L EHEL
TW5%, —J . Machtinger HIZZNAEGELTEHY [20]. INEFIFLA GOs DE:
PRERIZ RIE T B Z OV TIEARBA AR S AL,

ZZ T, b MEEMBERICEIT D GOs DEIIRAZFHET D HAY T, 1L TFIHM
ME 7 U=y 7IZB1F 5 GOs DERINEAF L OB OIRRE R & & i~ T,
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2-2. MEkB LUOT5E

AREFHE 2015 4F 10 HICBfE SN2 PSS 2 Y =y 7 mEHEZ AR
(Reference number: YSYC-07) 33 5 T8 2020 4= 1 H (2 BiEE S A7 [E] 37 [E] B R A 5T
o2 —fmEEES (Reference number: 3370) |2 CHAGRAZST-1412FhE L7-, i
Mt 52> GOs VI PR 7 Y = v 7 1Z3W T B SRJE I E 7o 13RI P B 91
(CTERINEZATVERIRS Mo b D L Lz, Zeds. MGYERNT I~ TRIEHRHASCEIS
£V GOs DM FEHIEA~DRENGF LN TWAD, BREHFEIN I, FEINka
BN 15-18mm MO IMIET A R 7 A —/b (B HNKI 250 pg/ml (IZBE L= 2 &
ZHER L. I TRGAZ IR 7 ' L ) RS TR L, 34 FERIZICERIN
AT o T2, IKPPERIEEECTlZ, Fifg 2 7 2 7 = (Clomid®: Fuji Pharma Co.,
Ltd., Japan) £72137 2~ % —EHEH (Letrozole: Nichi-Iko Pharma Co., Ltd.,
Japan) # A% 3 HE XLV 5 AEIANAR L, H# 7-8 B H O IE Bz {3 L OV FSH &
ERBIMREZOMBUIZ LY UV a e IR AR LE > (recombinant
follicle stimulating hormone: rFSH) ##l| (Gonalef® 75: Merck Biopharma Co., Ltd.,
Japan) ZBINICR THESFIC LV &G Lz, FHIEEEDS 18 mm LA EIZ72 - 72K
ST, IMAE B2 M, LA LEY (LH), SEEFRLVEY (P4) ZHEL., +5572
UMl E & LH surge DOARIERZMER%. W2~ & L Y (BUSERECUR: Fuji
Pharma Co., Ltd., Japan) @ SMEFZEIZ K0 INF ORI EZTFTE L, D 34 I
MBICEINZ T o 7o, BINE, REBEEE T A N, 21 77— U8II$t (Kitazato
biopharma, Japan) Z H\\TITo 72, BINTHE O IRE, Akl Z 5% L7z LT
O ARz 1 > B L, BINEBEIREE T IS TRIZE L, BEVER LA XOHIEEAT
ST, A XIZHONTIE, HIREDOERN 140um ZH 25 H D% GO EHIE L
7= [15].
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2-3. AR

2015 4F 10 H7225 2017 4F 12 H £ TORICEF 30 5D GO 2343 b vz (Fig. 6),
2015 4% 10 705 2017 4F 12 H L TIZERINZAT o 72 6124 [l (7 m X 7 =)
#3170, L hw Yy — L E] 1429, HERE] 0 1525) 2BV TL 10392 E DI
F DTz, GO OEIFEIT 30/10392 (0.29%) T -7z, GO BE LN FHD
PUEAHIEEIZ 7 n R 72 V. U b Y — LV EE. ARESICBOLTERER
20 JEH] (20 GOs/6606 oocytes, 0.30%). 7 JEAH (7 GOs/2401 oocytes, 0.29%), 3 J&
#] (3 GOs/1405 oocytes, 0.21%) Th 7=, 1 HlITBNT, R EEY  (HRE
HMBroraI 7= EY) T2/ GO NZELNT-, &F5iiz GO OEIPEE
RV 1 MITHA A3 53.3% (16/30). MI #1723 20.0% (6/30). GV #1723 26.7% (8/30)T
HoT,
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2-4. #4%

btk GOs VRIS D HERITERINEL DN 0.12~0.3% TdH v . FHERII L H
FOWEIEKGET 2O TRV ERESNTWD [15,17,18,20], 1L FikmMHEE
70 = 71285 GOs OFRINEITL 029% TH Y . BEH & OEITRD Hem
ST, F- a7 FAM. vhkr Yy — B8, ARERIICEIT D GOs D
BRIFRITZ N 0.30%, 0.29%, 021%TdH 0, BEH & RIS INRFNEIEIZ L D
IO BN oT-, 14DOBEFIZBWTHRBEMBIO Y 027 = VJEY
TENZEN 1 ET D GO 3o, Fio, SEIOMENT X GEFHIZILE H TV
72NN, 2018 4E 11 H £ TOWIMICE W THE 3 4 DBEENS 72 2 EWl THEHK
D GOs NFbhlc, ZDZ b, WEEZITEEERLE LT GO0s BN E LI
TWVWEENGFET DRSBTS ETER2WNWEE XN, L Laens, Bk
OB T, JEFIE D D72 & B3 2 & OPNBIRECERIN I IE b o &
MRENWTD, BEIRIZEIT D GOs DERIFRDOEF Aol e & Fhi L. ML 5
VERNH D EEZ LT,
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3

t bk GOs DRI B 2
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3-1. S

I AT TR I A L LT D GV BRI, BRI O E ICPE
VB R BB L. 38 I A ] (metaphase 11 stage: MIT) IR AE T2 b
0, WHE O GV HIINE, ZOIFMRENIC 1o GV 2#f_RAG L TW\5, L
LAENDS, ZNETICHRESNTWSD E b GV #] GOs Tix, 21 TF—#ing
NIZ 2 HD GV BRBH LN TWD, — T, MIE~KEAT HiFIZIE 2 2D P
B it 2 — N D 2 ENRHALINE o TS, Dbinucleate DARAED HEFF X
NTWAIE, 2 -2 haploid @ PB Zfitti L, 2 D257 7= haploid D&% % A4
HIRE 725, ZOBE. ZREHIT haploid OMEMERTEZ S 2 18, HEMERTEEDS 1 E D
3 AR Z TS %, @2 50 haploid DEEA A D IEFE THi & L T diploid & 72
> 78, 1 o0 diploid @ PB 23t &, IRDEES diploid & 725, Z D4,
A% X diploid OMEMERTEZDS 18 HEMERTAZ DS 1 B 2 R & 72 5, 16> T,
RO TR O EFmME2HET S Z L ixTcaEd, IEEROY A XE2H|ET D
Z &M, triploid DEFIRERET D ETEETHL ESNTWD [46],
TOHETIH, MINZEBIT D PB M X2 —0 0, QD EL LIRS, K
L7 IID R, £, REEOIRETH O GOs @ MITH~D AR
WCOW TR HREN 2 EN TV, ZOZ ENBAREDHAE LT, GOs
O MIA~D AR | PB i /3% — 2 3 L ONREGRL GOs DIRSbpAEEEIZ L D
MI~D R EER L O PB i /% — v 23 2 BRI CTHE 21T - 72, Ak
I 2 = TEIIE T GOs I[ZOWTHRHT L REREA DR EE TS 5 4172 GOs
IZDW TSR 21T » T R ITIRNT 24T o T2,

23



3-2. MktB LUk

37.5°C, 6%CO2., 5%02. 89%Nz D5AH TH A Y-flif S ¥ 7 oocyte maturation-
medium (IVM Media KIT, Cooper Surgical, Inc. USA)% iV T 35 mm  dish (AGC
TECHNO GLASS, Japan) Z 20 uL drop % {E# L, OVOIL (Vitrolife, Sweden) T
W Z O TRERMIE W IRIE T A V% 2 =K — (ES6S, MRt T 2T
v 7, f&) T 24 B EE R 21T - 72, MITEITERINE 7= GOs 8 L UK
EE# AT > 72 GOs 1X. B 7 /lr =% —+ (Cooper Surgical, Inc. USA) (Z X V&
WHI Z BrE# . PB B8 XY CSC D # % ff G BHMEE (1X-73-SLICSI, Olympus
Corporation, Japan) % H VW CTHERE L 7= @ & | Vitrification kit (VT601, VT602,
Cryotop®, Kitazato Corporation, Japan) # F\ 7= vitrification % [47] 2 & Y #if5 %
1To7z, BEEEORAIC OV TIE, 20154510 A 1 A5 2017 4512 A 31 H
OHFMICIL TS 7 U = v 7 TEMINZHINCHE T, MIHB IO GV #]
THROI, FRMETHRAEE LIc@F oL 2y br—L X e L THKREZIT-
7=
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3-3. iR

MI T 5472 GOs IZHBW\ T, PB % 2 3% GOs 1% 13 & (81.25%). PB
% 1{HA4 2 GOs 1L 3 1 (18.75%) TH-7-, PB & 2{HHT2 GOs D H 5,
CSC % 2 >H 7% GOs 1% 12 1 (92.3%), CSC 2 1 >3 5 GOs (L 1 1@ (7.7%,
#4) To o7z (Fig. 7, Table 1), PB & 1 fHA 325 3 D GO B\ TiE, CSC »
1 B DA HEFR S FL7- (Table 1, #7, #9, #13),

MI 1T H 72 6 fH D GOs IZRAEE Z1TUV, DT (6/6,100%) 73k
L7 (Table 2), FEARFD GOs DIKAEIZ DV TIX, FEAl% Table 3. TR bf:o £
YNEE MI CfF 5 307238 1 I O R 1T 89.4% (2079/2326) TH V. HREAEITRD
S o T2 (P=0.8572), FEL7= GOs D5 H PB % 2 OHF 7 5 GOs ﬁ> 5
ZDHHCSC % 2O(8T5HHDIL 4 TIH-7- (Table 3, #1, #2, #3, #4, #5), PB
18492 GO 23 1 fHTH Y (Table 3, #6). CSC LI ICHAMREE I CHER T
IR T,

GVHITHONTZ8HD GOs D H B TIEIZ DWW TSGR 21TV 51l (71.4%,
5/7) DEEA L 7= (Table 4), FREAEFD GOs DARREIZ DWW T, 7E#lA Table 5 (2
T~ LTe, BRIPRE GV W CH o L7l W IR OB 65.1% (829/1274) THV . A
BEEIRD L7 (P=1.0000), 2 fH7 GOs IZ2W Tk GV #o> & F ki
%Liﬁz’))oﬁ(TableS #1, #5), 1 fHD GO IZHOW T, BF L&A RN, A
FE~DFEHICRBEN GO -T2 2 DR 2T ERE L o Tz
(Table 5, #7),
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3-4. E5%

ERONEE MI #1356 L OV GV #1TH - 72 GOs D MITHA~D R IZ W T, @
DOYNFRALE R I 1T D5 MIBY~DREAE L 2 ITFRD -7z (P> 0.05), i€
ST, MBERTED PB ORI TR EI TR FTREMED B 2 bivTz, AT
IZBWT, BRIREE MI #1CE Oz 1 o GO 128\ T, PB k% O Jiimin &
NIZ CSC M HERR S U727 > 7= (Table 3, #6), CSC IZHIINE & DD JEITRDE
WD REBSEE CRILT 2 Z E N ATRETH D, EHE OERIFTHE S e MII
IO | RYEBEIERIC L D CSC AT 76.9% (130/169) TH Y | X 512 CSC
D3RR AL WINZ W TIE, BRI MERSND 2 b H D0, Wil E T
Bl LTEMITRED b ol b SN TS [48], £ DD GOs (22T
AR YEBESSE T C CSC MBAMRICHER I TV D72, CSC BEIERI N7z
GO 122\ T, GOs Frf ORI ERFE7e & OB TIX72 < . CSC FERLD 5 72
E. U GOEAODERIZEALDOTHL EEZ BN,
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4-1. ¥ =

SAERIO MII e b GOs (MIITHELNTZH D, GV, MI Z ST MINZ L
72 ?D) OYRIERIZ X AITER CTIE, MBS PB O L > TUT
DWENREIN TS [18], £7°. PB A 2 fHGED H iz GOs DA ST
1%, 23, X/23, X, acentric fragment (ace)., 23, X/22, X, -G %5 55 LASMT & Yefafk
DARFIE PHER SN TV D, IRIZ PB 28 1 HRE D B L7z GOs DAL, 44, XX,
2ace., 47, XX, +G chromatid (cht) %5, Z 5 5 HEEIELIIMZ G A IRAS D H 5 )3
WOLNTWVWD, I BIT, k% PB2 i, #il% 2 2580 bit7e GO HRIED
fiEHT CTlE 69, XXX., 23, X/46 , XX., 23, X/23, X,chromosome break (chrb) & HEMERE D
R, HEMERZ O TE TR MEDS R C & 7o, 5B E LA & Pt R ARSI B VR
D BN BIHER STV D, M GOs (I22WTHE, Fv A =— A NLB AL —
EHAWELTOHREN2INTWD [16], T ¥ A =— AL AZ—0 ML #] GOs
IZBWTIE, POMREARER O R 22 bivalents (tetrads) 2388 Hiv, EH 7R
chiasma FERMHERR SN TV D, ZDZ D MI ] GOs Tl CSC 23— 2D
MBS AL, ZOHIT 2 BFEOREEENBINE > TW=D7EA 5 EHERI ST
Do LU B, GOs P RO R FIZHET 2 2 E TOWMEITEITENE
BOREFNTRIRE LT2bDTHY ., GOs TD O EMHT LImHE 1T D70,
F72. GOs M LTS b REMRIEARE FIEE LTHW WA Z b 29
? CSCs 28 1 DOMPLENIZIFET D GOs DFRNTREE MK < 72 2 AIREMEN % 2
55, GOs BMEAT 5 2 DD metaphase I CSC DN, —>TH IEH 7oAk
INEHH5TNDEDTHIUE, BH 7 CSC ZHY R Ip CALE &4 = & Tk
PEA EFICHROZ &N TE, AFEMEROEM L L THRHHATEEE X5
b, ZD7ed, 2 O0D CSCs ZALENVDFEM IR YL AR IENT 21T 5 Z L1, GOs
DVAF2—%BEZD ETHRMERSL EBZEZHND,

N END, RETITERICEHERK TR LI, BFOERICI VRt
7B N GOs IZB W T L BRKDE BT AT 5 2 L 2 HAJE L2 DD CSCs
BLUSHET 5 250 PB %7V 27 L, NGS EIC & 2 Ytk fighr 237
77,
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4-2. MR X051k

37.5°C, 6%CO02, 5%0,. 89%N, OXFH T H A Fffif X7 Quinn's Advantage™
Protein Plus Cleavage Medium (Cooper Surgical, Inc. USA) (Z cytochalasin B % 5
pg/mL & 7225 X O L, 35mmdish (2 20 pldrop & M EEAER L7z, GO %
dish (B L, A > & ==& — (BS6S, HRAXtET A7 v 7, i) PIT 10 431H
BE LRI 7Y 7 %1T-> 72, Manipulation § medium & L T, Quinn’s
advantage medium with HEPES (Cooper Surgical, Inc. USA)IZ PPF 10% ¥ X O}
cytochalasin B & Spg/mL L 725 X O LI b D EEH L2 [36], T AR
kA dish (2 10 uL drop ZEHEAERR L, Xy MEHFMH L LT 10%
Polyvinylpyrrolidone (PVP, Kitazato Corporation, Japan) C 1 uL drop Z ZE{ERk L |
manipulation ff] dish Z/E# L 7=, PB % 2 -2 3 % GOs % manipulation dish |25
L. WCEMEE I T CSC DALIE 2 TN Z IR L. PB DITFFICIRINR S A A —
N —H—ClE 20 um B2 EEZEFL L 72, PB Z N 20 um D 7 A B~ |~ (PIN20-
20FT, PRIME TECH LTD., Japan) TW 5| L, 2uL ® PBS(-) % A#L7z PCR F = —
7" (K77301, BlOplastics, Netherlands) (Zf L. -30°CD 7 U — ' — THHERIF L 72,
T T, PB IZXIRNT D, DXV ENZEND PB OUIFFICNLE T D metaphase 11
CSC Xy R TSI L, PCR F=—7 I L, PB & [AERD TNE CHERA L
7z 1410 PB, CSC ZHRE L7=t4, 7%V @ PB, CSCIZDOW T, DO FIAT
R ZAT o7, 2 D0 PBs, CSCs ZERHX L7212, BHHIZ L —V—Z2 T2
Z LT, GOs OFEWH & 57EIZlRE L, cytoplast 21572, 55417 cytoplast |
PBS (-) T¥#H L. PCR Fa2—7 ~B L CHMERFE L=, PBs, CSCs BL W
cytoplast DEEHFINAIX Fig. 8 (2R L7, BHXL 72 PBs, CSCs ¥ & UF cytoplasts %
MRASHT A V= ) I 7 AP x 8 ~iE AL NGS TEIS K 2 b & ke L7z,
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4-3. it R
43-1. ¥ A/ ~v=Fal—T 3z Ilk5 GOs 725D PBs 35 LU CSCs FLHuk
UM PB2 flH, metaphase I1 CSC % 2 fEA L 72 IREE T H L7z GOs 4 )~ &

VA7 ~v=tal— 328V PBs LU metaphase 11 CSCs K7/ LD
Yo7V T BRI (Fig. 9). GOs4 O, &5t 8 fE#D PBs (IZ2W TR T
BUZ R (8/8,100%) L7z, £7=. &7l 8 > metaphase I CSCs (2D NTid 7 A
DOEREUZLT) (7/8,87.5%) Lice Y27 ) v ZARINIE > 72 1 80 metaphase
I CSCIZOWTIE, PREUFHISMIIAIR AN AL, [ SR ATRE Tdb o T,

4-3-2. GOs 7> HEEHL L 7= PBs 33 &2 OY metaphase 11 CSCs @ NGS (2 X 2 Ye o (A fi
Hrifiti R

2 2@ PB, 2 -2>® metaphase Il CSCs 3 & O cytoplast DETDH 7V 7Z
BBl L7z 3 D GOs (#3, #16, #11: [A]EHUFNE) @ PBs ¥ & U metaphase II CSCs
HkT ) L& NGSIEIZ L 0T L72RE R, 1IR3 R IR BN HER S
72 (Fig 8-10), f&HDOFEMIIL Table 6 (277 L7z, #16GO TiX, PB1 T 5 &AL
D trisomy & CSC 1 @ 5 FYEAK monosomy 2358 H L7z, £7-. PB2 Tl 7%
GetR, 14 FBrYARD trisomy 35 £ O 20 FY 41K monosomy 2358 541, CSC
2 Tk 7 FBYR L 14 FYEIRD monosomy 35 L Y 20 FHYeEARD trisomy 2358
?53) %?]“Lf:o #11 GO TIL PB1 T 15 HF YK monosomy, 17 FLAIKD trisomy

D HAL, CSC 1 TlE 15 FBYAIRD trisomy 35 LN 1 FE G4 {KD monosomy 73
o) &b Hivlz, E7o. PB 2 TiL 16 FYAMR, 19 FYAMKD trisomy I LN 17 &
Yo KD monosomy MNFRH HAL, CSC 2 TiE 16 FYMAMKRE 19 FBYiRD
monosomy 33 & TN 17 FYAIRD trisomy D7D H A7z, #16 GO 35 L UH11 GO I
BV TIL BRI L 72 metaphase [ CSCs 7/ L & Z D3P PBs 7/ AIZEWT,
B A BT D YRS S TR R BT,

~ji #3 GO 123 T, PB 1 Tl 22 HY IR q i 21T trisomy 23786 H AL,
PB2 25T 5 22 FYE(KD monosomy 23588 H L7z, T, CSC1 TiX3 &
ﬂ“@ﬁ-‘ 5 FYea iR, 19 FYetafR p i D I monosomy DR B, CSC2 TlX
3 HGLEARD trisomy D3RO BT, 4 GOs (Z81F D cytoplast 7> 5 (% DNA [H%
HEniahole, B 7V 70 Tid, vV AIPFL LT, & b GOs
O PBs (IO MERIESENTH Y By N THRE| L THE Lo 7,
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4-4 B

AFFTCIE, 2 8@ PBs 3 X U metaphase I1 CSCs #7953 i GOs (28
T, PBs XU metaphase Il CSCs v A 7/ R~ =E = L —3 3 /I CEZERR
L. NGS {EIZ & Dt 25387 7=, fATIZ T2 3 8D GOs 12317 % cytoplast 2
5% DNA 3 Sz o 7=728, PB 7/ A3 XX O metaphase 11 CSC 7/ A
[IARIETE VK THRIRTE 5 Z L3R S viz, SRELLT7Z CSC B LU PB @
NGS JEIZ X AMHRERD G GO XY R B2 SME CHT 5 Z L R
STz, #16 GO 3B LU GO ITHB W TIE, YR BENEITFERITHA Th
ST Z D YeBARDARBEIT R — I KR I Uz Al et mun & B 2
BTz, #3GO TiX, PB B L csc il ;.B*Effﬁﬁﬁfoc ORI DD L DITE
X OIDD, BEMEDNFED 5N D FHREEESITIES D E DD LRI
DINS IR To, MR ERR TIIO YRR 2 L, HPEIS Eoﬁfﬂﬁﬁ*&lﬁﬁbé
NTEL [49]. AL THL 2V ThHIZE N MIEIIIO PB | iém@
KORIFMEITHINZE L TWDH EEZXBND, L LR L, PB if%ﬁ
FITAT—=va AT HI b H D AR D O 2 R TS 5&”&
IR LY A7 BfER SN TS [50], #. #3 GO DY 7'V v ZHREZIBU
T, CSCI1 IZHH&T % PB1 MBEIZIBITEE OB TIHA L TR Y [51]. CSC2 ITxf
JELTZ PB 2 33 L7272 D, GO DERIFKFDOBIZETITI PB 28 2 2d % K 9128
?éhﬁ@z’) G LIV, JRENZOWTEDE L 2 R TE o Te,

IVF-ET 281} 5 & MO PGT-A Ti, BEMNESF A7 L LTHEEN

Al HES i%%ﬁf L. 5~10 flifi a2 —BEICERER, b9 2 HiEDRHER I AT D

[24]0 AT NGS B L DHT1E. 1 DD GO ICIFET D2y FOPB B X
Y metaphase I CSC (IZE EN D YR Z K2 T 5 Z EBRHRTH -T2, 2D
729, H—0OMaZICHKT DY RD RS ) AR RT3 5 223k
D—D>Thole, MBSHT ATV ) I TR D /T2 KIE L2, Y
— N4&. MAPD (median of the Absolute values of all Pairwise Differences) A = 775‘3
045 LV H/INSWETH 722 & [52]. HEREERBRIHRIIO 85, fiRjHTic
BT ) LEDHR S, ITREIZI S ThoTe 2L 2RASHET A V=
ST AR DUy X ORAEF K (Scientific Advisor Japan) &LV FEER L 7=,
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A DOBR T OYARER AR T 5 2 L 1E, TORITH S OB EL
HET 255 Z TRERE TH D, WILBOIIRAMAIZIT, FNITEOEREINKE
W\ lgiantoocytes: GOs| 23588 HAL 5, ZILE TIZE O YRR I LA DS )
FH STV D RZDFERIC OV TIIB BT 5 T,

Z T, b NMEFEMBIERICE T S GOs DIV & Z O REEIZ OV TR
7o RECEIRBETIE S 72 GOs I OW TS TORLEGEE 23R I T2, F 7=
BRHUL 72 GOs (\Z DWW TUEH T AMULRAT 2 5 A, Yt Rt £ CRERIRRIT L7,
GOs @ polar body (PB) I35 J O & N @ metaphase II chromosome-spindle complex
(CSC) x~vA7n~v=tal—ya Lo TH o7 I+ 5kE, ~v
ZPRE VTS L, ZORF%ZICE b GOs OMIIEND CSCs #BH%E Lz~
A7B~v=tal—Ya Il THr 7Y 7 L, NGSIEIZ K- T L7z,

GOs TR RENM 2T D5 REINF-TH Y [15-19], 2 SHETHREAKRD
B REWRETERT 52 b, BIIFICE O NTGEIXREICHNWD Z &
SFEEINTNWD, BREIIFTHLZORBENLRINESND GOs 7228, FriCHR
JREL D e\ BARJE T ARRITRE IR IN 21T 2 7 Y = v 7128\ T, BEFEIIF 0
HOEE UL OIEEN T v B LD T LITBREIC L - TR, &
EHNZEBRIE 72D, 2D, AWFETIE GOs DV AFX 2 — DR E2 5 7=
DORRFTEIT -T2,

%1 ETIL, GOs @ PB I LN CSC HIKY / A% EREE TN 2 Bl DB
A E LT, BIRIERAE~ U ARSIV Z M LI 217 o 7o, H—Hif
I OHEL D metaphase I CSCs & 415 b b GOs OYAREMNTIZI VT, CSC
DIEFER 7Y o T B IO RNRETH - 7=, AMFHZ L0 | INE%Z O
BERTF~ T ARZHEINA S . metaphase I1 CSC Z R GEAMEE F CHIB LN B~
A7~ =tal—arai7H) 2T, BOEETH 7 VEBUCREI L,
NGS EIC L DT b+ B Tho7o, —H, YU ARZKEINO PB 12D\ T
X, PVP ICX W Ry haWHEF L ECHEATOIZ LTV EE LY 7Y
YITIXRRE T H T2y, ) DEEHIRDE O R WY VN E R STz,
T UARZHEIND PBIIRKE SWZIELOERHYD . EHL TWDEIHLDOHLELED
BTz, BUREEAE OBFRIC K DB TH 5 D0, BRINEED O ZNFIET 5 O
SN TIEARWR, 7 DEEENRRO Sehotc o T, 7 27
VU ZIRICBRICE b CW B X b, 2O LD, B b GOs OfiFAT
IZBWTIX, PB ORBEENS Lo 0 ERFINTWD T U TV ESET H0E
NhbHEEZ LN,
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92 BT, MBI ERICBIT D GOs OEFRINRIZHONWT I FImEE s U =
v 7 OERINEGE 2 eI A L, IRBRNIEIZ K0 GOs DEINRIZENRD H il
PNZ AR LTz, L L b, BB CIBE ORESLEIEE T X 52408
O BN EHE [15, 17, 18,201 SN TWDLHFIZHONT, [UFHEE7 ) =
v 7 OFIITIL 2015 4F 10 A5 2018 4F 11 H £ TOHRNZIHBWT, 34 DE
FIZBWTHERRDEHIT GOs g b7, BLEMEOBIELTIX, JEBIED D720
Z & BE T & OINBERIESCERINEIEIZIT b D E N RE WO, BRIRIZEBIT 5
GOs DEINKROEF 25| S EM L, MIET2X0ER’H D EEZ LN,

593 T CIVE R A3 STV Ao T AR GOs DR
BLOPB Ot N — 2 D& ZIT 72, BRI GV EﬁiSJZU“ metaphase 1 ]
Tdh o 72 GOs D metaphase 1T H -~ ARFGRIZ DN TILIE T DA AT D [l 2tz
BHRORAE L ZTHED ONRN D ERHR ST,

BAETHE, Fl1ETRHN LA/ ua~v=Eal—yara2H0ETER
X0, KR THE LN GOs @ PBs 3 L U metaphase [ CSCs 7/ A DOEH 1T -
7o ¥A70~v=Fal—yarZfnsdZlicky, 3o GOs £ TP PBs
BELUCSCs 7/ LOBBUZRI) LTc, NGS JEIC X DT OfER, 2T D PBs
BELUCSCs 7/ b Yoo ROE) B D S 7z, Yetafk No. D HHY
B OBEIZOW T, ARETCIEm 2+ 1ICHatd 5 2 &@m%@@oko
LM LZRA 5, CSCs & Dxb)id 5 PBs DY AREE B MMM TH -
el EMb . B KR I YLK D AR5 %Wﬁ%éft_ofwéT et
AN 3= g e

GOs IZ GV #licB W T GV Z 2 fifAHF L, GVBD %A DIEFET CSC % 1 D
BHDHWE 2 DF T 5 metaphase I HIII~ L BT 5, Z ORKEAOIEFE CTYLAK
DO EF DRRAE LT VRN FET 2 B2 o b, v 7 RIZBW T, @i
D 2 % OHE (KFE % £F Artificial Giant (AG) oocytes (& ICSI L. IRBEAEZIZIE
FARANE STV D [53], Wakayama 5 [53] 13 AG TERRDERIC 2 (B OEH
@ metaphase I IR A HE L, A FZBREL ThLRGE SETWD, Z
D=, A LIz~ 7 RO CSC 1%, A K 2 TLE LT IREE T ks
Bz, ZOMENEFEEERICORN o EBEZ NS, LML, BB
Fit% O R AEAESRITIEF BN Z EBRRE SN TEY (4-15%vs 78%). 2 1%
BEOMIDE RE TS ﬁ%@%ﬁA%%%%@iéT%ﬁﬁ%@éhfwéoW
T ORI E TR DBy R O YL AR R B 2 DRI DWW TS BT &
@ﬁ%éhTW5ﬁﬂoA%%uﬂ%E¢% FE Lo~ o A INRERE T

H
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AIEARENRE S R DT L, BEHRHTYORDN 2 DI 52 4 I v
TNRL IpolzSNnTWD [54], 2D Z kﬁ%>:mﬁﬁfﬁﬁéthma>
L (RBRY R 1L, 18 OREORIEZ A 2 Rk 2 oy &R D YL AR 53 Bl
Eﬁﬂ“%@sz\éT PERE 2 BT,

HARFEAEIT THE B 172 GOs IX germinal vesicle break down (GVBD) 75 —2>®
R NIZ 2 M (BHDWVITENLLE) OBt » R NFEET D IRRE TR
Huifk D, AETORER O | R OBV R F 1T — B HFITE L TV D
_&#m@éh\9ﬁ<&%(Wm)mkVX#n~%%ML&fMi&%@%
EEZOLND, DFD, A LTREETE 5172 GOs 14 PBs B8 L N CSCs D H
I E R TR DO R 2/ L TWADAREMENE L . IBRICHWS Z &R
T&ERnZ kﬂﬁ<rwéhto*%GV#@“@%%%%E%’#%Z%ﬁ
H DN, GOs DAEFEMBIERE~DIEHEE 21256, GV TO L A ¥ 2 — %7l
AN ETH D, WZi(W@KDMDV/EI/FWA@GV%
EBHENEZ b5 [55], BIE. b MBI D GV HIEBMEIZ IR
hfk@ EKRINTWLDEFEEDI b= R U TIRIC %#é@m%%h@

GEDHThH D, BBAEO ANEEE~OISHIT, 4% bIEE LB L O
BERONHAIMNEITH DL, GOs DL AF 2 —TITNEDHI & 72 5 " RetEN &
R
At KRB RJE 30 I OMEHITE IR IH 00 WA B 72 v i B 0D A= Bl A Bl 125 0%
K%wf\ahﬁﬁﬁ%ﬁkbfﬁﬁ S TE D R[REMEDSSLGGETE UL, £

BERIIKEWVWEZ X DD, AEFHIBWT GV H] GOs D YLt RMEMT 73 F2hiE
'C%TmAaw\t&> GOs @ GV BN IEFE YR Z G L TW D0 E 5% L
TWSBEDRH D,

AL DO —HIILLTIC AR LT,

Kawano H, Yamashita N, Ito J, Kashiwazaki N.

Chromosomal analyses of human giant diploid oocytes by next-generation sequencing.
Reproductive Medicine and Biology 2021; 00:1-7

https://doi.org/10.1002/rmb2.12378
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E il

KRS ERT HICh2 0, THRE DHiREZ 15 | KAABY) T s TS % <
72 SUWNVE LT BAT R ERE A SRR O fa i B B0 IR R D E 2 R L ET,
Fo. ARFEICEE L F U T TS TR 2 TH X £ Lok Ic 0 &
DKM L ET, REMG L e EEODITHT-0 ., THE, BeNT —ZfEH O
ABXOSERAZEAZGY £ LWL THEE 2 Y =y 7 BRI FEREAEISD
LV L £9, ARFHIERT 5 GOs DINEICE KR T hEznwi-iR& %
Lo, WM E 7 U =y Z7EEBREOERB L OR Y v 7 OERICIE
LET, &KEIC, KX NGS FATICE L TRIAZTBI S 2L SWVWE L, B
AEHET AV ) I TR VXU OMMEBRICEER HEEZRLET,
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Figure 1. Micro-manipulation procedure for sampling the polar body and the

chromosome-spindle complex (CSC) from a mature oocyte in the mouse

A) Laser perforation of the zone pellucida
B) Tubing the polar body

C) Tubing the CSC

D) Tubing the cytoplast
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Figure 2

Figure 2. Micro-manipulation procedure for sampling the polar body from the
mature oocyte in the mouse

A) The mouse metaphase II (MII) oocyte retained with a holding pipette at the time of
sampling.

B) Confirmation of the mouse metaphase II chromosome-spindle complex (CSC) with
polarized field. The CSC (arrow) is visible near the polar body, so check its position
before sampling the polar body.

C) Laser perforate the zona pellucida of the mouse MII oocyte (arrow).

D-E) The polar body sampling (bright field). Place the pipette on the side of the polar
body and slowly aspirate.

F) The polar body collected in the pipette can be confirmed (arrow).
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Figure 3

Figure 3. Micro-manipulation procedure for sampling the mouse metaphase II
chromosome-spindle complex (CSC) from the mature oocyte in the mouse

A) The mouse metaphase II oocyte whose the polar body was sampled in Figure 2.
Visualize the CSC in a polarized field (arrow) and insert a glass pipette through the
opening of the zona pellucida.

B-C) Aspirate with a glass pipette while visually observing the CSC. The CSC can be
sufficiently visually recognized (arrow) even in a glass pipette.

D) Collected the CSC. Chromosomes are aligned perpendicular to the glass pipette
(arrow).

E) Largely open the zona pellucida with a laser (arrow).

F) Suck the cytoplast through the opening of the zona pellucida (arrow) with a glass

pipette. The cytoplast then performs NGS analysis to see if any chromosomes remain.
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Figure 4

Figure 4. Polar bodies after warming of vitrified mouse mature oocytes

A-C) Various sizes and shapes of the first polar body were observed. These are the ones
in which no damage was observed in the cell membrane of the polar body (arrows).
D-F) Polar bodies with damage to cell membrane (arrows).

G-I) Polar bodies that is small and has unclear cell membrane damage (arrows).
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Figure 5

Figure 5. Chromosome analysis results of chromosome-spindle complex (CSC) and

first polar body collected from mouse metaphase II oocytes by NGS analysis

The center of the circle indicates the sampling number. The numbers and letters on the
outer circumference of the circle indicate the chromosome number and sex
chromosome, the outside of the double circle indicates the chromosome derived from
the first polar body, and the inside indicates the chromosome derived from the CSC.
The color of the circle indicates chromosomal ploidy (light blue: 1n, black: 2n, yellow:

3n, gray: no DNA amplification).
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Figure 6

Figure 6. Maturation stage of normal oocyte and giant oocyte

A) A normal oocyte of germinal vesicle stage
B) A normal oocyte of metaphase I stage

C) A normal oocyte of metaphase II stage

D) A giant oocyte of germinal vesicle stage
E) A giant oocyte of metaphase I stage

F) A giant oocyte of metaphase II stage
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Figure 7

Figure 7. A giant oocyte with two polar bodies and two chromosome-spindle
complexes (CSCs)

A) A giant oocyte with two polar bodies (arrows).

B &C) A giant oocyte with two CSCs in the cytoplasm. The CSCs (arrows) were observed
below the polar bodies by polarized microscopy.

D) A normal metaphase II oocyte with one polar body (arrow).

E) A normal metaphase II oocyte with one CSC (arrow).
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Figure 8. Micro-manipulation procedure for sampling polar bodies and

chromosome-spindle complexes (CSCs) from a mature giant oocyte in the human

A) Laser perforation of the zone pellucida
B) Tubing polar body 1

C) Tubing CSC 1

D) Tubing polar body 2

E) Tubing CSC 2

F) Tubing cytoplast
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Figure 9

Figure 9. Micro-manipulation for sampling of polar bodies, chromosome-spindle
complexes (CSCs) and remained cytoplast from a mature giant oocyte in the human

A) A giant oocyte retained with a holding pipette. The two polar bodies (arrows) are
clearly visible by polarized light microscopy.

B & C) Confirmation of the two CSCs in the cytoplasm by polarized light microscopy.
The CSCs (arrows) were directly observed below the polar bodies.

D) Tubing the polar body (arrow).

E) Tubing the CSC (arrow) which was observed in the glass pipette.

F) A cytoplast (arrow) taken out of the zona pellucida.
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Figure 10. Whole genome view as relative value of each chromosomes derived from

the #3 giant oocyte by next-generation sequencing analyses

PB indicates a polar body-derives genome, SP indicates a CSC-derived genome, and CP

indicates a cytoplast-derived genome. The numbers after PB and SP indicate that they
correspond to each other. The numbers and letters (1 to 22, X, Y) at the bottom of the

graph indicate the corresponding chromosome numbers and sex chromosomes. The

vertical axis of the graph shows the amount of amplification of the genome, and the value

of 2 is euploid. 1 indicates monosomy and 3 indicates trisomy. The details of the results

are shown in Table 4.
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Figure 11

Figure 11. Whole genome view as relative value of each chromosomes derived from

the #16 giant oocyte by next-generation sequencing analyses

PB indicates a polar body-derives genome, SP indicates a CSC-derived genome, and CP

indicates a cytoplast-derived genome. The numbers after PB and SP indicate that they
correspond to each other. The numbers and letters (1 to 22, X, Y) at the bottom of the

graph indicate the corresponding chromosome numbers and sex chromosomes. The

vertical axis of the graph shows the amount of amplification of the genome, and the value

of 2 is euploid. 1 indicates monosomy and 3 indicates trisomy. The details of the results

are shown in Table 4.

53



Whole Genome View

-
A A e e A e e el e e A S SN

acp

Figure 12

Figure 12. Whole genome view as relative value of each chromosomes derived from

the #11 giant oocyte by next-generation sequencing analyses

PB indicates a polar body-derives genome, SP indicates a CSC-derived genome, and CP
indicates a cytoplast-derived genome. The numbers after PB and SP indicate that they
correspond to each other. The numbers and letters (1 to 22, X, Y) at the bottom of the
graph indicate the corresponding chromosome numbers and sex chromosomes. The
vertical axis of the graph shows the amount of amplification of the genome, and the value
of 2 is euploid. 1 indicates monosomy and 3 indicates trisomy. The details of the results

are shown in Table 4.

54




Table 1. Recovered giant oocytes (GOs) in the human

No. of Donor F)varia.n No. of polar No. of Diameter?of
GOs age® stimulation body CSC() the GOs
method (pm)
#1 33 Clomid®© 2 2 147.79
#2 44 Clomid 2 2 145.51
#3 46 Clomid 2 2 144.38
#4 46 Clomid 2 1 148.55
#5 37 Clomid 2 2 153.58
#6 43 Clomid 2 2 143.68
#7 40 Clomid 1 1 153.34
#8 42 Letrozole® 2 2 154.21
#9 42 Clomid 1 1 145.20
#10 32 Letrozole 2 2 147.14
#11 43 Natural®© 2 2 144.78
#12 37 Clomid 2 2 147.76
#13 39 Letrozole 1 1 147.99
#14 43 Clomid 2 2 145.40
#15 43 Natural 2 2 145.71
#16 38 Clomid 2 2 147.27
Mean+SD  40.5+4.2 - 1.8+ 0.4 1.8+0.4 147.6 £3.3

(a) Donor age at oocyte recovery

(b) CSC(s): chromosome-spindle complex(es)

(c) Clomid: Oocyte recovery in minimal ovarian stimulation using clomiphene citrate
(d) Letrozole: Oocyte recovery in minimal ovarian stimulation using aromatase inhibitor
(e) Natural: Oocyte recovery in natural cycle

(f) The diameter was measured by RI Viewer™ (Cooper Surgical, Inc. USA)
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Table 2. Culture of human giant oocytes at metaphase I for oocyte maturation

Average age of patients

No. of No. of maturation ~ No. of matured
at oocyte recovery
cycles culture oocytes
(Mean + SD)
Normal MI
1768 39.4+4.6 2326 2079 (89.4)

oocytes
MI GOs 6 40.1+5.3 6 6 (100)
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Table 3. Recovered metaphase I giant oocytes (GOs) in the human

Ovarian Diameter® of
No. of Donor ) ] No. of polar No. of
stimulation the GOs
GOs age® body CSC(s)®

method (pm)
#1 45 Natural®© 2 2 142.10
#2 37 Clomid@ 2 2 142.74
#3 40 Clomid 2 2 143.91
#4 48 Clomid 2 1 145.17
#5 34 Letrozole® 2 2 148.55
#6 37 Clomid 1 Not detected 150.04

Mean+=SD 40.1+£5.3 - 1.8+0.4 - 1454 +3.2

(a) Donor age at oocyte recovery

(b) CSC(s): chromosome-spindle complex(es)

(c) Natural: Oocyte recovery in natural cycle

(d) Clomid: Oocyte recovery in minimal ovarian stimulation using clomiphene citrate
(e) Letrozole: Oocyte recovery in minimal ovarian stimulation using aromatase inhibitor

(f) The diameter was measured by RI Viewer™ (Cooper Surgical, Inc. USA)
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Table 4. Culture of human giant oocytes at germinal vesicle for oocyte maturation

Average age of patients No. of
No. of . No. of matured
at oocyte recovery maturation
cycles oocytes
(Mean+SD) culture
Normal GV
985 39.0+4.6 1274 829 (65.1)
oocytes
GV GOs 7 38.0+6.6 7 5(71.4)
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Table 5. Recovery of giant oocytes (GOs) at germinal vesicle stage

Ovarian Diameter®
No. of Donor ) ) No. of polar No. of
stimulation of the GOs
GOs age® body CSC(s)®
method (pm)
#1 31 Clomid®© Not matured Not matured 146.58
#2 43 Clomid 2 2 148.00
#3 43 Clomid 2 2 146.97
#4 39 Letrozole@ 2 2 148.99
#5 44 Letrozole Not matured Not matured 146.50
#6 27 Clomid 2 2 143.55
) ) Discard
Discard without )
#7 36 Clomid without 144.61
consent
consent
#8 39 Letrozple 2 1 140.21
Mean+SD 39.7+49 - - - 145.7 £ 2.8

(a) Donor age at oocyte recovery

(b) CSC(s): chromosome-spindle complex(es)

(c) Clomid: Oocyte recovery in minimal ovarian stimulation using clomiphene citrate

(d) Letrozole: Oocyte recovery in minimal ovarian stimulation using aromatase inhibitor

(e) The diameter was measured by RI Viewer™ (Cooper Surgical, Inc. USA)
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Table 6. Analyses of chromosome numbers in polar bodies and chromosome-spindle
complexes (CSCs) of human giant oocytes (GOs) by the next-generation sequencing
method

No. of analyzed Genome derivation of the ~ Chromosome numbers in CSCs

GOs GOs®@ of the GOs®
Polar Body 1 Aneuploidy: +22q©
CsC1 Aneuploidy: -3, -5, -19p@

#3 Polar Body 2 Aneuploidy: -3, -22

CSC2 Aneuploidy: +3
Cytoplast Non-DNA detected
Polar Body 1 Aneuploidy: +5
CSC 1 Aneuploidy: -5

#16 Polar Body 2 Aneuploidy: +7, +14, -20
CSC2 Aneuploidy: -7, -14, +20
Cytoplast Non-DNA detected
Polar Body 1 Aneuploidy: -15, +17
CSC 1 Aneuploidy: +15, -17

#11 Polar Body 2 Aneuploidy: +16, -17, +19
CSC2 Aneuploidy: -16, +17, -19
Cytoplast Non-DNA detected

(a) The numbers indicate the corresponding combinations

(b) +: trisomy, -: monosomy, numbers indicate chromosome number
(c) q: the long arm of chromosome

(d) p: the short arm of chromosome

The polar bodies and CSCs in GOs were separately collected by micro-manipulation
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