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T3, B 9 2 TCTP (Translationally controlled tumour protein) W1 2 &
FRAVOR Teshiz 2B B9 i 99 AR i oY LS
AF 3o,

2 o] &3}

& "k & TCTP (Translationally controlled tumour protein) &3 2 -&
FRAATLOE I8z A E (oocytes) 2] =3} WA iz AT H RS
ZA) E-of 31 ;ﬂgi A7) D}Hﬂ;df_l wxle] A AL E5Hy %?:]: (1]/_].?:]!)9]
o = A5 FE85HA ol &E = e, A9 = Al ARE-E = wl el
AHEEE o189 4 Y Ao JhHrh
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EE A7 VIR WA A E TR < st
A A 7] 718 WA 2 EHEE Al iggoz 33 Jdste
o] 2] v #], o] & & ] CR1-aa (Rosenkrans, CF Jr., et al., Biol. Reprod.,
49(3);459-462, 1993), TCM (tissue culture medium of medium199, Gibro, USA; Yue,
C., et al., Development, 121:2645-2654, 1995), CZB (Chatot -Ziomek-Bavister
medium; Chatot, C.L., et al., J. Reprod. Fert., 86:679-688, 1989) & L1t & A-&-3F
T e, o] 2§k v] & v ] gk T Aol o3 A ds] dEE 4= g
g ol e THd R, g wj A 2A=E X—?%*lﬁ FA=ERFTE
TATDE A QoA widd 5 d= g ol B ool s dataL, 47
TGS AYFAT B BAFAATSE T o2 o ¢ Qo
g2 e A= 27| A s dE FAHAANA A2 A TS it &+
A 714 A el A frol g ek A A F spe] A @] ol A =G AITT

H) 9 mobu] AL, B2 QAR v ek vl 4 D 9E e 58 A}
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Sh= TS ol shar, Bk TA A 0 Rz, Q17F EE 1911 G AR,

A # (mouse), A, 31 %ol, % H & Fo THFE ol vl T}
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B e G YR D W 4
Eﬂ

o) 8, ¥ el o] 8 & 7] skol vk @ A A o) & AA Tk zelnt
sp7] o] A el ¥ g wok 400 ol sl sh] skl AT E = AL B, 3]
A A e o] o) B el Wl $HgsE AL ol
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1-1. 92N X 3 2 ok

w9229 ¥he] D Algol) ¥ WE ARk Aol wheh A H 9L
A whete] B8 el R AR 80 o8 S ek,

g Al A X}JEEE(GTH)GJZ
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4
ji=}
AQ K3

4-6 5% 47 CD-1 vh-220]

(PMSG, 10 IU; Sigma-Aldrich)S -7 W] S=AFSEAL, 46-50 A ZF 3o B4 5
welak Tk M7 F =& e, A1 w24 A2 A X}:LEEE g3 (hCG, 10
IU; Sigma-Aldrich) 2 A8 U, G RA = oA 3 8ha, 45w4g

AN E WA 8] 98t 3-ofo] A E-1-H A (3-isobutyl-1-methylxanthine,
IBMX) 200 uM©] 71 M2 v 2] el A 2=}l vt. Al g 2 (in vitro) W A &5&
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3}7] 913}, TCTP = th-& (knockdown) MII WX A 3£ 2 TCTP #-&
MEE FAL T ZH7) 12, 24 A 7F =t Q1 5fn o) A &Ll o) Al A Z}i
¥ = F-IBMX MI16 9] A] (37°C, 5% CO,)°ll v %3t} =
Hl A= 58 8] WA A 8= 9 Sigma-Aldrich =78 - }Oﬂu}
E5H A4 e BoD2F1 A vhg-22of) 94l b A 2p= S 2 (GTH)
g% (PMSG, 5 1U; Sigma-Aldrich)& FA}3}aL, 48 A 7F F-of] Q171 g 54 A4 A
A=+ T 25 F A (hCG, 5 IU; Sigma-Aldrich) S F=AF8e] Hul &A1 2t} COCs
(cumulus oocyte complexes)i= hCG2] ¢ 13 A|7F ol oo A =331t}
WA 3= M2 A (Sigma-Aldrich)ell 0.1 % 2 313+ 5] &7 21 tlol A
(Sigma-Aldrich)®} A FAMAI ZH ok B # 3, G R A X = M2 A BE =2
ol A 7IaL HE# L vl o & Ao BE WM ELE A A . TCTPY]
ke L A1 S T (in vitro) W =3 YR AHEZE A7V] 3514,
TCTP-mCherry-cRNAE 372 432 (homogeneous ooplasm) 3 7| 23 214
Ao A Z A M FYstar, T v 9 g Yo] KSOM 1l A (37°C,
5% CON Al 12 A1 ZE &9t X313t} o] o], th 2" (control) W EAH 2=
mCherry-cRNA 2} 37| w] A 59 8} S T,

=

OF 1
=)

l
A

1-2. 1] 4| ) & (Microinjection)

o} 5-10 pl¢] dsRNA 5= cRNAE 7| A 22} 7] (micromanipulator, Narishige,
Japan)7} %% Leica inverted ¥ 7| 7 (DMIRB) % Femtolet 7| Al 5=A} 7]
(microinjector, Eppendorf, Germany)E AF-838Fo] 2] M| 324 o] 5= 8} 3l th.
T 5, GEAEE IMBX7F H7FE M6 vl A ol A 24 A gL 5 F vl Fst i), 1
T, A g A &2 &l o vd E e d sel A <k (37°C, 5% CO,)8HI L

1-3. Al ¥ W] ROS 74

YR A EZE tho]sto| =2 2 14Wl 123 (DHR-123, ThermoFisher scientific, USA)
20 uM 2 DCFHFDA (Sigma, USA)Z % 7}&F M16 vl <] o)l A 1A] 7F < ujj &3t
&, PBS/PVPE M| A3}l th. WP A ¥ 3= 530-550 nm D E] & A|Z}8}8)a1, 93
21 % 3= Nikon Eclipse Ti inverted microscope with CCD cooled camera (DS-QilMc,
Nikon, Japan)E ©]-&3}] & 538}%] 3L, Image J software & AH-8-35}¢]
Fatatgict.

1-4. | £ £ = g o} (Mitochondrial) ¥4
A 3 = CytoPainter V] 2= 2] o} &1 21 ¥ 3 (abcam, USA)°l 4] 30 ¥-3F

W Fshar, &4 dlo)l A FAF A vl (LSM 700, Zeiss, Germany) 2 ©] V| X] &
sttt MIT7| FE A E | A Al E 3= Image T (https://imagej.nih.gov/ij/) =
Sk =
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7

1-5. Al ¥ 4 (Annexin-V staining)

WA E 2] Z7] A EAPE (apoptosis) S A=3F7] A8F], Annexin-V 44 71 E
(BD Biosciences, USA)E A28} th W R A X = A Z2AS] A Alof e},
Annexin-V-FITC 5 wl°] A 7He 23 k5 100 ml=2 o 73 3ol A 2355t}
& 21 2= 450-490 nm ¢ 7] (excitation) 2 520 nm "= (emission) 2 EH &2
& Fdn & o] -g3sto] S4s13lch

1-6. 1< 314 B Z ¥ (Immunoblotting) ¥4

G R A XS SDS A& B Hell &3] ¥, SDS-PAGEE A A&ttt AAF -,
LA ZF & QF A 2-of A blocking buffer (0.1 % Tween-20, 3 % BSA, TBS buffer)Z
g 2pek gk 2 40l A s F ok A ) g & Al Fek it o] & TBST
buffer (0.1 % Tween-20, TBS buffer)= 3 3] 4|2 g+ oI, 1 A[{F F<t o] 2} A =2
Q157w o] A 8} 51 2.1, ECL Plus Western Blotting 1% 7] & (GE & ~A o) &
AE39 ok DA} 84 = anti-TCTP (Abcam; 1:500), anti-pTCTP (Cell Signaling
Technology; 1:500), anti-Plk1 (Santa Cruz; 1:500), anti-CHFR (Abcam; 1:500) el
B-actin (Cell Signaling; 1:2500)& AF&-3F31 21, HRP-3% 4] vh-¢-2= B gl a4
(Jackson ImmunoResearch, West Grove, PA)E ©| 2} §+A| & A-8-3} St}

1-7. 99 3 3 (Immunofluorescence) &2

54 dA] GRAEE 10 7314 % e EEL U3 =2 1
0.1 % E¢]& X-100°] F7H4 Q1452914+ (PBS)E F3A 71 &,
gl oA PBSE E 2SS o] 5, A = A} A o 94
Wl 25} 3L, Alexa Fluor-Z2 §} 488 2 594 ©] 2} 314 (Jackson ImmunoResearch, West
Grove, PA)2 Q151 o] A 8t 31T} DNA th & © & DAPIE AF&-stSich 5 ¢
A5 gli= g, ZF 1w} Aok 20 7] dEAEE ZALSISIT B A
AREE A= o237} 2o}, anti-TCTP (Abcam; 1:50), anti-pTCTP (Cell Signaling
Technology; 1:50), anti-CHFR (Abcam; 1:100), anti-acetylated a-tubulin (Sigma;
1:500) 2 anticentromere antibody (Antibodies Incorporated; 1:50).

ot
ol
S

1-8. AIXZ W A& FY < (Intracytoplasmic sperm injection, ICSI)

WA, A= A< gk B6D2F1 =4 vh-9-229] Ag] R4 (cauda
epididymidis)?._l?—ﬂ TH8har, 2 AE S 9 ske] M2 W A] (37°C, 5% CO,)°ll A 30
T E SR AE A 1 wE A 22 A 10 % S8 d
3] &)= (PVP)-HEPES- £+ HTF £ ¢ (Irvine Scientic, Santa Ana, CA) 5%
(droplets)©ll #1 XAl FH T} ICSIE= 37| At &2 4313} o (Kimura and
Yanagimachi, 1995).

A2 W)= B o Aol o] 2] 7l 9] T ol & H 2 (piezo pulses)E AF-8-3}o
e 2R Festar, vy E A Ao 1-19] B6D2F1 $H A np-9-~ 2 2E vl e
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35 F, 325 KSOM | <] o A

) we] 578 7pA L Ao

F-oll gk ARE-E 9l T} 6-8 Al ZE Wl & ¥, =4 (PN formation)

W, ko] a8 S A 5] F 27 22-24 2 96-98 Al ZF

A 3 73 (Cleavage) THAI/MIRESE (blastocyste) T A of] = §F A}l A
47 e S Aol W Ee T E o BAE,

o
O

N ol B et 2 orC

r® 2 [ ox

2
jud

[77]

[78] A Al 4 2. 53} (aging)7} WHAL2] A (oocyte quality)oll P X = 4 Sk &9l

[79] R A E 7} esh ol uhet, W4ke] A (oocyte quality)ol] o] & G -2
H) 2 =4 o5 FQlatr] fste], 7] Ao 1ol whek, Al A FE, ROS
5=, A EAVE (apoptosis) o= 54 83T

[80] A, 5 1ol Yebd ukel o], W2t w3k ol whe} A EE S A st

& (ROS)&| o] F-7FahH, Al EALE (apoptosis) T3 T 71H3= 2l

glol 59 AL, 14—0}7]- R A E ] vhEEA D A A (spindle ¥ chromosome) ol 5=

R

2

mlo

[81] A7 ARE e A, w3l o & Y B8 E (phenotype)EE A,
1A}
O

M E AEE, AT (ROS)Y & 2 WF5A]/93 2 A (spindle/chromosome)
ol sol YebEE & o AU
[82]
[83] AAld 3. TCTP A 8] Al WAL2] =3l (oocvte aging)oll V] X = & 3 &<l
[84] TCTP (Translationally controlled tumour protein) T+ 2 o] 2} 9] =3} o

gholshar Q137 o] -2 Selek] skl 4] Ao 10] uke}, TCTP o 4] A
M3 A<EE, ROS 752, Al EAME (apoptosis) o= =7 8FaL, WAl TCTP
dsRNA ¢ (injection) ¥ TCTPS] & 543} 1.
[85] 1 A}, 5 2a00 VEF ule} 7o), WA} w3 shel] whel TCTPL] oF ¥ 3} 7)
1S gol3tg o, Yol 7F walell TCTP dsRNA ¢ A1, TCTP2] %o
o1&} ), w3k, & 2bol LFEFY Hle} o), TCTPE A} 1 ol A
1]/_]— M E o] vkA] 2 o3 A A (spindle 2 chromosome)®l] ©] /9]
2& (ROS)2] o] F7hst Rl ar, v EZ=gfofe] v 7t
e A8 2155
£33 Ak, TCTP7} 743 8ol o) Lhebihi B
(phenotype) & ©| F-718H, o] & &3t TCTP 7 A4st= 41, dAk] —‘tﬂ
Aol wekA) = Ik 9 e o & A9l

e )

oA XM P P

Corle

N
h

o T

=) mlo mlo

-

R

ox o > o o
Mo sy

rE>

N

e o Eoxd o7
2o’
s

oy
N

[86]

[87]

[88] A A e 4. TCTP A 2] Al %A 9] F (oocyte quality) 7+ &3} &9)

[89] TCTP (Translationally controlled tumour protein) Y22 o] Wz}l A §-2] g 35
915h7] Slsko], 4371 LAl 19] Thek, TCTP S7F Al A% A% 8, ROS 7,
M| SEALE (apoptosis) 6= 5435 T
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[90]

[91]
[92]

[93]
[94]

[95]

[96]
[97]

[98]
[99]

[100]
[101]

9

71 A3, % 30 YERW vle} o] TCTPE WA} Woll A F7HAI S v,
424 E (ROS)S] ol s dlar, dEA ] WA 2 9 A A (spindle Z
Hah= slo] Ao)x] = As gelstgitt.

371 A3E FFE A, TCTP7F 5 7beh= 7%, dAke] =
o] ufgl ate] A& A5t A e & A

N

AN A 5. TCTP A2 A =4 & I8 GA 4 v+ 53 &4

TCTP (Translationally controlled tumour protein) T 2 o] 4224 2 dlAY 17| o)
Qojxde] A A &35 22lsr] $15he], TCTP mRNA 291 © & TCTP
(Translationally controlled tumour protein) T 2 -2 2 Al 71 3 A A of] 1-89]
uhH o 2 A2 U A 23] % (Intracytoplasmic sperm injection, ICSI)®l] <] 5]
AT A FATS A8 GAERE AZsgit.

A 7] 1R 5 4] YR vpe) o), 2 B 2 TEA d Aol A
Lego] AA e FobA= As FlsiT

[3E1]
=g Fresh No. (%) [Tre. B (Ctrl) |Tre. A P 7k
No. (%) (TCTP)No.
(%)
No. of ICSI 60 106 125
T4 59 99 119
(Fertilization)(2 |(98.4+1.60) [(92.7+1.84) |(95.6+1.32)
PN)
#3 (Cleavage) |58 81 112 1vs.2:0.0032 vs.
(96.8+3.17)  |(76.5+3.48)  |(90.6+2.98) 3:0.007
LA 53 37 78 (62.6+4.66) |1 vs. 2 : 0.0002 vs.
(Blastocyst) (87.0+£6.50) (34.1£5.45) 3:0.0011vs.3:
0.015

o] 213k A=, TCTP7F WAk =315 A Ao e 4 59HS F7HA7]+=
a37F = AlAketar sl

113 e
£ N2 7h A 2oug o] V14 H Aol B K9l 58 W e
G THE TAA Q) FHE A A MHo] Thseithis AL ol 4 U
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Aolth, 1] B2 ool A 7]&3E Al a5 B WA o A] 2 ¢ Ao
§g A o] opd Ao = ofsf el ofrt gt

[102]
AP ol 87

[103] 2 il o TCTP (Translationally controlled tumour protein) T 2 -
FRAVOR TP B B ol AR EE o 2o B
Ao, A7 dA e dxle] A QNS Fote] B9 (F9hY o e AR
TR VlEE okl 8t ol-&E = e, Ao A Al AL H = Wl g
Wtz 2i olgEd 3

[104]
X 8 E-Z Free Text

[105] <210>1

[106] <211>172

[107] <212> PRT

[108] <213> Translationally controlled tumour protein

[109]

[110] <400> 1

[111] Met Ile Ile Tyr Arg Asp Leu Ile Ser His Asp Glu Met Phe Ser Asp

[112] 151015

[113]

[114] Ile Tyr Lys Ile Arg Glu Ile Ala Asp Gly Leu Cys Leu Glu Val Glu

[115] 2025 30

[116]

[117] Gly Lys Met Val Ser Arg Thr Glu Gly Asn Ile Asp Asp Ser Leu lle

[118] 354045

[119]

[120] Gly Gly Asn Ala Ser Ala Glu Gly Pro Glu Gly Glu Gly Thr Glu Ser

[121] 505560

[122]

[123] Thr Val Ile Thr Gly Val Asp Ile Val Met Asn His His Leu Gln Glu

[124] 657075 80

[125]

[126] Thr Ser Phe Thr Lys Glu Ala Tyr Lys Lys Tyr Ile Lys Asp Tyr Met

[127] 859095

[128]

[129] Lys Ser Ile Lys Gly Lys Leu Glu Glu Gln Arg Pro Glu Arg Val Lys

|

100 105 110

e o
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[131]
[132]
[133]
[134]
[135]
[136]
[137]
[138]
[139]
[140]
[141]
[142]

11

Pro Phe Met Thr Gly Ala Ala Glu Gln Ile Lys His Ile Leu Ala Asn
115120 125

Phe Lys Asn Tyr Gln Phe Phe Ile Gly Glu Asn Met Asn Pro Asp Gly
130 135 140

Met Val Ala Leu Leu Asp Tyr Arg Glu Asp Gly Val Thr Pro Tyr Met
145 150 155 160

Ile Phe Phe Lys Asp Gly Leu Lys Met Glu Lys Cys
165170
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[d-7-3 1] TCTP (Translationally controlled tumour protein) Y9 2 2 F- A S 2
2t B B dg o A8 e oWhg oFsh4 24 =

2] Al slojA,
%}71 TCTP (Translationally controlled tumour protein) & 2 -
19] o] A AR o] Zolxi= AL ER o7 5=
3] Al slojA,
B 2 EE FE AL WA (spindle) H A A A (Chromosome) o]
(abnormalities)?] 7 AE E3dlo] Pate 2S Fx5= AL ERoR

Sh=, A =

G374l AlEel Lol A,

MEAHT

m{n rlo

EXY

2

mtm

7] 240 8- d R A E 1 ROS (Reactive oxygen species) 44 2
AR et AL ER o s, 2AE,

4751 Aol oA,
/\Lﬂ 2 &2 FEA ¥ v EFZE ] o} (mitochondira) 2] H] A4 <
A = AL EHOE =, A E.

[ % 6] TCTP (Translatlonally controlled tumour protein

F3bete 2SS WA FAskE dAE Jﬁ}t

X7 Ei o .
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