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The Role of Maternal Factors during the Oocyte-to-Embryo Transition

in Mammals
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(‘State Key Laboratory of Reproductive Medicine and Offspring Health, Nanjing Medical University, Nanjing 211166, China,
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Abstract

ternal effect genes), are synthesized and stored. These factors play crucial roles in various aspects of oocyte

During oocyte formation, a substantial number of maternal factors, encoded by MEGs (ma-

and early embryo development, including the synthesis and accumulation of maternal mRNAs, orderly ar-
rangement of organelles, epigenetic reprogramming, egg activation after fertilization, initiation of zygotic
genome activation, and clearance of maternal transcripts. This review presents a comprehensive analysis of
the impact of maternal factors on key processes in mammalian oocyte and embryo development, while also
discusses the regulation of expression and localization of these factors. Researches have demonstrated that
variations in MEGs are associated with a range of adverse reproductive outcomes. In humans, these variants
can result in infertility, and an increased risk of fetal structural defects and offspring with multilocus im-
printing disorders. By in-depth studies of maternal factors and their regulatory mechanisms, this review can
improve the understanding of the physiological processes of oocyte and early embryonic development. This

knowledge has the potential to improve the accuracy of infertility diagnosis and treatment, as well as pro-

vides new strategies for the prevention of related diseases.

Keywords

R 7L 201470 2 A5 O B W Ak T 4 2 TR 2 e T BR
WA, W 7 R xR K B A ER . IR
5 B A 2 e N R4 i o G A AE 1 B
PERNAF G B BT AE . k5 a, MIa& 7 Bk
B & T % AF (maternal-zygotic transition, MZT),
R BE A FE DR 2H 4 ) e AR A T R R A A
file MZTUE S AN B Z 2 - & 1 2 A BOE
(zygotic genome activation, ZGA)FI BEARFL S 4 (RL
i mRNAME H 50 ) KE B, P& # 2 G &K & o
VBB IWBHE RN IG K& B B AR 2 — ANk )
AR FE/ANRRAE A, 120 B BB Benr DURS Wl 21
DB R 5k, X bR WA R A B0 (minor
ZGA)TT 46 ; 78 240 B IR B, £ T1> FA 2 [
B R RSO, AR 32 25 R A 0% (major ZGA);
b5 (E A . SR FIFENE B BEM RIS = 22 11 )L
FAANREOE, AP B BEAE BEAR R 1 1%
it M. fENZEH, minor ZGAFI major ZGA 7 7| K
AEAE 24 i AN 4~8 4 L i BE M

BEYF N 3 K] (maternal effect genes, MEGs)

maternal effect genes; maternal factors; oocyte; embryo; maternal-zygotic transition
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HE O\ Z P ALY R E B BRI B (R
1), XLERRE 1725 1 99 BEAH i Rl 2480 5L 19 IR
MRRE I — RYICHEFAE, BLHG A M 25 (51 B
2 0 e SR 4E 2 T, B RE 2 i R U A i 1
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HBEED BRI ) P g O DL S 20 il i i kg Y
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Table 1 Mammalian maternal factors
B S B DR 42K Thie S R
Gene symbol Full name of gene Function References
Ago2 Argonaute RISC catalytic component 2 Degradation of maternal mRNA [10]
Asfla Anti-silencing function 1A histone chaperone DNA repair [13]
Atg5 Autophagy related 5 Degradation of maternal protein [14]
Bcas2 BCAS2 pre-mRNA processing factor DNA repair [15]
Bncl Basonuclin zinc finger protein 1 Transcriptional regulation [16]
Brgl (Smarca4) BRM/SWI2-related gene 1 Transcriptional regulation [17]
Brwdl Bromodomain and WD repeat domain containing 1 Cell division [18]
Brtg4 BTG anti-proliferation factor 4 Degradation of maternal mRNA [19]
Cdc20 Cell division cycle 20 Cell division [20]
Ctef CCCTC-binding factor Transcriptional regulation [21]
Cxxcl CXXC finger protein 1 Epigenetic modification [7]
Dcaf13 DDBI and CUL4 associated factor 13 Maternal chromatin remodeling [8]
Dcaf? DDB1-Cullin-4-associated factor-2 Maintenance of genomic stability [22]
Dicer Dicer 1, ribonuclease 111 Cell division; the production of small RNA [23]
Dnmtl DNA methyltransferase 1 Epigenetic modification [24]
Dnmt3o/l DNA methyltransferase 3 alpha/DNA methyltrans- Epigenetic modification [25]
ferase 3 like

Dppa3/Stella/Pgc7 Developmental pluripotency associated 3 Epigenetic modification; degradation of maternal [26-27]

protein
Elmod2 ELMO domain containing 2 Cell division; organelle distribution [28]
Ezh2 Enhancer of zeste homolog 2 Cell division; epigenetic modification [29]
Ehmt2 Euchromatic histone lysine methyltransferase 2 Cell fate choices [11]
Floped (Ooep) Oocyte expressed protein SCMC; CPL formation [30]
Fmn2 Formin 2 Cell division [31]
Gas6 Growth arrest specific 6 Ca’" homeostasis; cortical reaction; pronucleus [32]

formation
Gelm Glutamate-cysteine ligase modifier subunit Pronucleus formation [33]
Hira Histone cell cycle regulator Paternal chromatin remodeling [34]
Kdmla Lysine demethylase 1A Epigenetic modification [35]
Kdmda Lysine demethylase 4A Epigenetic modification [36]
Khdc3l (Filia) KH domain containing 3 SCMC; cell division [37]
Kiaal429 (Virma) Vir like m°A methyltransferase associated Transcriptional regulation; cell division [38]
Kif17 KLF transcription factor 17 Transcriptional regulation [39]
Kmt2d (MI12) Lysine methyltransferase 2D Epigenetic modification [40]
Kpna6 Karyopherin alpha 6 Transcriptional regulation [41]
Mettl3 Methyltransferase 3 Cell division [42]
Nat10 N-acetyltransferase 10 Degradation of maternal mRNA [43]
Nirp2 NLR family pyrin domain containing 2 SCMC; epigenetic modification [44]
Nirp5 (Mater) NLR family pyrin domain containing 5 SCMC; organelle distribution; CPL formation; cell ~ [5,45-47]

division; cortical reaction
Nirp7 NLR family pyrin domain containing 7 SCMC; epigenetic modification [48-49]
Nirpl4 NLR family pyrin domain containing 14 Ca”" homeostasis; epigenetic modification [50]
Npm2 Nucleophosmin/nucleoplasmin 2 Maternal/paternal chromatin remodeling [51-52]
Nup37 Nucleoporin 37 Transcriptional regulation 9]
Obox Oocyte specific homeobox Transcriptional regulation [53]
Pabpnll Poly(A) binding protein nuclear 1 like Degradation of maternal mRNA [54]
Pabpcll Poly(A) binding protein cytoplasmic 1 like Transcriptional regulation [55]
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Gene symbol Full name of gene Function References
Padi6 Peptidyl arginine deiminase 6 SCMC; CPL formation [56]
Patl2 PAT1 homolog 2 Transcriptional regulation [57]
Pcbpl Poly(rC) binding protein 1 Pronucleus formation [58-59]
Pdkl 3-phosphoinositide-dependent protein kinase 1 Transcriptional regulation [60]
Pms2 Postmeiotic segregation increased 2 DNA repair [61]
Ringl/Rnf2 Ring finger protein 1/2 Transcriptional regulation [62]
Rnf114 Ring finger protein 114 Transcriptional regulation [63-64]
Sebox SEBOX homeobox Transcriptional regulation [65]
Setd1b SET domain containing 1B Transcriptional regulation; cortical reaction [66]
Setd?2 SET domain containing 2 Epigenetic modification [67]
Setdb1 SET domain bifurcated histone lysine methyltrans- Cell division [68]
ferase 1
Sibp Stem-loop binding protein Maternal chromatin remodeling [69]
Smc2 Structural maintenance of chromosomes 2 Maternal chromatin remodeling [70]
Smc3 Structural maintenance of chromosomes 3 DNA repair [71]
Smchdl Structural maintenance of chromosomes flexible Transcriptional regulation [72]
hinge domain containing 1
Sox2 SRY-box transcription factor 2 Transcriptional regulation [73]
Srpkl SRSF protein kinase 1 Paternal chromatin remodeling [74]
Spinl Spindlin 1 Cell division [75]
Tap73 Transformation related protein 73 Cell division [76]
Tdp-43 Transactive response DNA binding protein 43 kDa Transcriptional regulation [77]
Tet3 Tet methylcytosine dioxygenase 3 Epigenetic modification [78]
Th2a/Th2b Histone variants TH2A/TH2B Transcriptional regulation [79]
Tiflo Transcription intermediary factor 1 alpha Transcriptional regulation [80]
Tle6 Transducin-like enhancer of split 6 SCMC; CPL formation; cell division [6]
Trim28 Tripartite motif-containing 28 Epigenetic modification [81]
Tripl3 Thyroid hormone receptor interactor 13 Cell division [82]
Tubb8 Tubulin beta 8 class VIII Cell division [83]
Ube2a (Hrb6a) Ubiquitin conjugating enzyme E2 A DNA repair [84]
Uchll Ubiquitin C-terminal hydrolase L1 Cortical reaction [85]
Uhrfl Ubiquitin like with PHD and ring finger domains 1 Epigenetic modification [86]
Uspl6 Ubiquitin specific peptidase 16 Epigenetic modification [87]
Yapl Yes1 associated transcriptional regulator Degradation of maternal mRNA [88-89]
Ythdf2 YTH N-methyladenosine RNA binding protein F2 N-methyladenosine reader; degradation of mater- [90-91]
nal mRNA
Zarl Zygote arrest 1 Cell division; degradation of maternal mRNA [92-93]
Zbed3 Zinc finger BED-type containing 3 SCMC; organelle distribution [94]
Zfp3612 ZFP36 ring finger protein like 2 Degradation of maternal mRNA [95]
Zfp57 ZFP57 zinc finger protein Epigenetic modification [96]

KERRZ—,
LA & 1A Fr ez o7

B RHE mRNAsH) & . B2 B

REJEmRNASsFFH 2 A i A7

XFUNBEAH MR AFI RO &K B 2 R B2, PATL2(PATI
homolog 2)& — M GF BE4H I s 5 L RNAGE &,
L7 B, PATL2 EIF4E(eukaryotic translation

initiation factor 4E)f1 CPEB1(cytoplasmic polyadenyl-
ation element binding protein 1)%5 4 LA 5 A B AR
BEZH A b BEJR mRNASIIRIL o Patl2ii B/ BT A=
KB (germinal vesicle, GV) YN RE4H MK I H BEJR
mRNAsFIE KPR & E & BUKF R A
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(A)
A Maternal mRNA

mRNA level

Z-decay

(B)

Zygotic mRNA
@
. . AN
Minor Major
>

Epigenetic modification Paternal chromatin remodeling Degradation of maternal transcripts
) AGO2
QQ mRNA degradation BTG4
m'O\/\
CXXCl NLRP7 0 O Poly(A) E:g;gl L
DNMTI  NLRPI4 Histone VAPI
DNMT3A/L SETD2 HIRA YTHDF2
DPPA3 TET3 NPM2 5y ZARI
EZH2 TRIM28 ﬁ SRPK1 ZEPI6L2
KDMI1A UHRF1 ﬁ éj Protein degradation
KDM4A USP16 > ATG5
KMT2D ZFP57 Protamine -—) DPPA3
NLRP2 Protamine-to-histone exchange
Cell division Subcortial maternal complex Fertilization/cortical reaction
BRWDI1 NLRPS
CDC20 SETDBI
DICER  SPINI OOEP Q
ELMOD2 TAP73 || KHDC3L
EZH?2 TCL1 NLRP2/5/7
FMN2  TLE6 PADI6 GAS6
KHDC3L TRIP13 || TLES NLRPS
ZBED3
KIAA1429 TUBBS NLRP14
METTL3  ZARI . SETDIB
UCHL1
Maternal chromatin remodeling Transcriptional regulation
- : © DCAFI3 AT TS
- 1 7 N
2 ! ! ! NPM2 ’ \
$ .
£ : ; Chromatin ,  SLBP J ', BNCI PDK1
2 : : remodeling ' SMC2 , . BRGI RING1/RNF2
= . ! ' H CTCF RNF114
g | Chromatin ! Pronucleus ' | !
= | condensation | formation | : \ ! KIAAL429 SEBOX
5 ! ! ' \ ¢ / KLF17 SETDIB
GV MIl 1-cell 2-cell \i\/—j /7 KPNAG6 SMCHD1
~So_|--7 NUP37 SOX2
Pronuclei formation =~ DNA repair Cell fate choices ¢ OBOX TDP-43
PABPCIL TH2A/TH2B
GAS6 ASF1A EHMT2 PATL2 TIF1A
GCLM BCAS2
HSF1 PMS2
PCBP1 SMC3
HR6A

A: NRAMZTIE R A s AL M Eh AR . B: BRJE R AR 3= ZETh RR IM K B 25
A: dynamic changes of the transcriptome during MZT in mice. B: maternal factors are roughly classified according to their main functions.
Bl SRETFEEINEERF E AR 2 B 312

Fig.1 Maternal factors regulate the development of oocytes and early embryos

I8 PATL2 XV 7 25 K R AR 2 T BN BE2H il il AR
M S8 A E P, BEJE Ringl(ring finger protein
1) Rnf2(ring finger protein 2 b7 1755 U B14H i A 24
WK E R SRR KA, JF HAL IR 7E 240
B BK B 1

G EE 200 i 240 5T ok G B 2 J5 RIORE (corti-
cal granule, CG). Zekifh. P o A0 40 B 28 56 4

MaZ8A PP HES 7 B R 2R s R B S AR
JEPEAf S, AR R AR T R AR AR O, A%
FE T 3T (2.1 BRI R 150 52K 1 R (0 B Y HEAT VR ATl
iR LRI O REAN A ATPRE SISk, 2ok ik 2 4
S M ATP/KF T B2 T B090 BESH i i 240505 DL A
RGP, NLRPS(NLR family pyrin domain con-
taining 5)/& M A IS — B 7, BR 7 AE S0 BELH
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FUFI G B R 2 T & S A, Ok e A T A2 i A 2 i
i, R E T REEL KA RIE/E/ . = NLRPS
(147 BN 20 Ji 2 ks A s A RS MR ZS o, eyt
Bt FLE B, 74k, NLRPSIE 5 GFBR4H A P Joi
WA A L, 53— AN EEE T ELMOD2(ELMO
domain containing 2)tH#{ iF B H 6 2k 2= 5 235 59 BE4H
Mo B RLAR 53 A7 S, DA ATP/K P 2 35 PR 28, L
B8 AN M B 22 (F-actin) 75 410 i 43 24 vh i o =5 224
H, A SR s e, JH0edhE 2 448 m
TR, S g i 7 B AR AR AP FMN2(formin
2)52 525 F-actinZ 3 1R E 7> 29T MRS T b 5
. FMN2iR R 1) 51 BEAH AL CE 9808 7 22 THATR], &
PRANGE IR E 7 I HLAS — SRR e R B B 1 1A
YA B A AR AL, BRI PR 38 AT DS e B A%
(cytoplasmic lattice, CPL)#JJE . CPLs&—F &
A RNAZH B 2R 4L 5T, B\ R B9 BEH g AR
KAGEEE DRI RN BHA S S (sub-
cortial maternal complex, SCMC)5E iz T CPL, F HH
Moy E TR CPLAT AL ). 7E SCMCHHRF B B14H
HORILCPLIE 2%, FF HLGR IR G 72240 B i B fs it
ZBED?3(zinc finger BED-type containing 3)/&SCMCI]
N A, TERFEZBED3 R K G B, 4H g
Paiit: LN
1.2 &REEF 5P ERR% AR

TE IR B R B ARG R, R TS
MR EN A BT, OB R, Je )5
AT BAAIRAS o TAE GV, et aaik4n, I
TEJRAEL 7 R IS R ik — IR 4 . AE IR BEAH L 52
AT, et B DEER NRR TR R,
PN T AL ZE %A (non-surrounded nucleolus, NSN)f4J
o YN BRI 5 A RO, SRR Sk, Yeth
JR R IR AR (A% A JE B BR BN 5 A% A (sur-
rounded nucleolus, SN)FAY . “NSN-SNFZH# 2 /)M i)
BUF R AR B SR, R AR IEH KB 0 EaT
]:%[97]0

REVE DR 7 75 OF BESH B 5% 60 57 5% 58 . I E o)
HEFEMGPRFEHEEEN. EHRHIREH,
SMC2(structural maintenance of chromosomes 2)7&
FEARGEIZ O, Sme2mi T B GV HA G
BRI A e (0 BE S SR B, NSNELIZERE =K1, IR
T 14 A4 v U0 O BE A i G o R i B S B IR T
NPM2(nucleophosmin/nucleoplasmin 2)#2k | 5251 £F

A %A= 23 L, DNATGE T I AEAZAZ Jo [ 5 2k
W2 FE LA, O BRSO 5y B I,
JEL A B cAMP/KT- BEAIG, K 3 FR IR, Tk
- CAMPE I 73 2K 32 FHL 7. £} SETDBI1(SET
domain bifurcated histone lysine methyltransferase 1)k
RIS, H T PKA(E Sl B B DR 115 T B U0 R4 2
R 7K cAMP, BP RN JE o 2R R, AR
24 (GV break-down, GVBD)ZEIR ¥, ZAR1(zygote
arrest 1) 2K [ U RRZH A 19 2 20 HH A 38 1R el 280 70 R4k
SIFNER —BRAAREIL o A B8R 22 1 B R 148
RIUAIIGALE , G-ERZH 0 o BRI 5% 0 45 32
i
1.3 SiEEF SIS MMERINEEIEIREL

M ALAB AT LA 5| e K 3Rk i 8% 22 1k, 1B
A HERZE TR HI 7, BRI T8 2 DNA
Ak RNAF AL K iR B R s L 2 1 2
LR M IS AR . DNAH AL 2 i) 12 1Y
TMIBAAS, K AEAE NN SR () 5'BR A B (m°C).
YU B - DNA FEEALAE NG ) L AR 5 R R B B
BURAE, B T RL40% ML, SETD2(SET
domain containing 2):& —MH3K36me3 L2, 45
5GP BEA I DNA PRSI IERAEE S . 7E Serd 2/
(¥ 5 B2 ff0 b SRR R4 I H3K 36me3 ik, F3K
FEAIZHDNA AL L 7 1, 283 BN BRI R
B R 57 K i B4 B 45 3 7. CXXC1(CXXC fin-
ger protein 1)# 2 FEIY B IDNA FF AL /KF BRI,
H3K4me3 24N & JF50 H3K27me3 . H2AK119ubl
FH3K36me3 (1534

T2 AR I, RNA R BB 2 5 00 B
YRR B AR . NI R T JE(V*-methyladenosine,
mCA) R Bl S JE K Mett 355 % 5 , GV ISR RF40 i B
RAKT . HCEHE R, I HAM A mRNARSE PR
IS, e ONBEA R IRE T R R I . FATHIBA K
I, m°A FH I FE RS FKIA A 1429(vir like m°A methyltrans-
ferase associated)ff 5% i] G I §2 M 55 51 - & A2 AH K
[R50 T BRER AT, A5 GV N BRI RN A 72
RN EFA L GVBD RO Kk K 7y e 70 Y
m°Alii] 13285 1 YTHDF2(YTH N°-methyladenosine RNA
binding protein F2)if [ ixt B A% B mRNA B AR 26
HHIETERARE, FEMZTRIE™. mKEH
X DNAFI RNA H AP IR BRI X &« 4ifiD
fimias IR NG K B IV A R .
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M E A A ML, O omi. B 2Bt
o PEALABERR AL . BHENPM2IE L A E A
LA K-, A RS T QYR G 10 57 TR RS R 2
H3K4me3Z: 5 e OF BF 41 g rp B2 DR 2H DT BRIR A 1
HikF. BHABLZ FEH3K4me3 2 5 (1 F AL H R i
KMT2D(lysine methyltransferase 2D), ‘T2 51 &1 ffy
FEPRIH TR BRI 1 B AL S 57 4 10 O BF
4 H H BEVR A 1 SR AR AT RESTHL, ) BH ALK
BT IR E R AR EX a7 R R

2 BFEFXERR LB 8IS0
2.1 HREFXZEI IR

S 2 O B 24 B A8 ) 4 i R S oA i
BT DASCHRR IR G & AR IR B0 3 R A FR A B9 800
U0 SRS R, ARG A0 T N S S T
WPERG N, AT S 20 51 - 30E 1R i 5 S0,
BT A7 &I, NLRP14(NLR family pyrin domain
containing 14)XT PREFE B IR & M E AR e & &
ORE T, NLRP 146 U BEAH i BT Zeki g 45
A B A FE M ) O AR T 5 B4 5T T RE AN 4 AR
AZHHELY, 4, UHRFI(ubiquitin like with PHD
and ring finger domains 1) FINLRPSM“ItH 4 1iF B 5
P BEAH A5 AR A AR A %

YT R K — R A, B4 CGHart AR ik
E2 il NIRRT a2 E R SR S L A W R
AP JFAZ B TR B 1O BRJER Rl -1 5P - I0d i A
NELA, NZFEINHIK B R D E . 28
J&i , CG41ilh 4 J&8 5 11 Ovastacin, JH 3 BY17) /)N B OF 5
325 B 417 111 ZP2(zona pellucida glycoprotein 2) ARH 1F
HARRE 3N UPF. BFJFE UCHL1(ubiquitin C-terminal
hydrolase L1)/& —fh %9z KB, 7] LA 59 &40 i
HCGINIIRE S, BAh, CGTE R i H IR B e 1 T
NLRP5, H 55K G FE G152 . 7730
Vi, JEAZTE R SR IOE SRS AR SR 3R
11BN & B, BEJEPCBP1[Poly(rC) binding protein 1]/&
GPFEOE L AE  R A BT B FE Y. SR KB
N RESH . A 1 4 Ry e S DU BR R SR A R I G R B
et o5t FATHT IR A L PCBP IAE 5 341 by
BEAA % SR UTBRIRAS RS E T B kA, #E1E
WM, BT AR FD, 75520 OP A )54
TR, Tt JAZ LU IR AZ K o (HBRIR SMC28ER 2%

J&i , G BRA G 5T e SR I, T BOMEPE A% R T
PEIRAZ , IRRGBEST T 1A, K5+ DNATESZAGIS
BENGRARM T, I SQUFEE PRI AR AR PR SRR AR
JE4g, FIBREZH & B 0 300 T DNA RS SR
SERC R -HE A BT, BHENPM2iE R
TR LIRS EBR AR G A i B Bl S 5 —
T REJR2H 25 AR AT HIR A(histone cell cycle regula-
tor) 1 ST 2H AR 1 H3.32EELFACUR DNA B, g 2
th1, BEJESRPK 1(SRSF protein kinase 1) 4k 151
Ko A BRI IR 3h Y (ST A HERETY.

TE 32K Ja, OFBF 40 i M I50ER 3 28 PH AR 2
BT I HE B8 R 58 i — R B . R
1M, BIF 5T 3R B — S8 B DR 1~ PR S 2R K 22 52 1 55 — K
TRE G 258 8. 1E Setdb s 5 ¥ U -BEAH i o W 22 )
MII(metaphase I ANEEE BIBIRIME BT, S ESY
AR B EREE S, 55— IR FU AR | NLRPSGRFE Y
MITGR B Hh A7 £ 7 B IR 5 22000 A SR ek 55 R A 25
(R G AR A AT

BEJE DR 7@ o Y 4% 09 7 N U S 8 B IR i
RGH TR I 73 TR, LIS 5 2R R I 5
FRZ RGO IE R K E -

22 BHEREFIENEIER A B0

NG, WG B DR AH AT AR AE — B a) A fR 4
UUER, fEHEIN 0 2R3 — i W5, MG 4R
T, (A REERR 220 RNAIRHT P AR, 28 58 ik
MBEE F28 i) 21 VR 6 72 ) 1) 3 A8 . & 7 FE LA B
IR LA B, B minor ZGA 5 major ZGA.
FE /)N B O BR A B 1) IR G e AR 1 R, RNASE & il
II(RNA polymerase II, Pol IT)ill i 34k . Fific &
EARF R = IS 5 ZGAPY. FUL it
R, OBOX(oocyte specific homeobox)& ZGA
() DR 1 R 7, Ak Pol TITRAC L, {37 W46
#E R B ZGAFE R 5 3 7 AN o 1 X 4. Bk =
OBOXI It it ZG A S 45 H B T 2 51 440 g 19 1.
DNA/RNA%; 4 25 1 TDP-43(transactive response
DNA binding protein 43 kDa)nJ {ig it % s 4B, BEJE
TDP-43{ 2 5 ¥ major ZGAKE A L Pol 115 St Jifi
550, IR LE2 40 M T FRATTIAI A 7T K
I, BFJF KLF17(KLF transcription factor 17)ilid 5
Wi Pol IIFHHZE N2 5 /N B ZGA R 5 1 72
VR KIF1 750 % 1O VR iR ZG A0S B 35 43 76 240
JHBHT , T 7] 31X 26 IR i A v S AMRPE KTf1 7 mRNA,
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RE 3 7 0 R ZGA T B IR G & & Ik Ba B it
Gb, LRI Z M EHE R 32 5% ZGA.
SMCHD(structural maintenance of chromosomes
flexible hinge domain containing 1)/&—F BHAR A
G 5 T Ao R B BEIR Smehd 15, /)N B 220
Ji 31 IR B R Dux A Zscan4(DuxF Zscand N 5 5 14
FF minor ZGAZE R Z 3k (1 IS G BE [N ) ik 1 4
i, I ZGAIRZ IR H 7. BHE YAPI(Yes]
associated transcriptional regulator) 25 {5 I fifs 241 g
WIREK, [ml 440 Sk eI, T FEA TR K RplI 3
HRrm 21 5 SRR ™0 RATTBIBN R I, — Fhiz 23
$% RNF114(ring finger protein 114), RJ LUXT R
it R R 52 A (A0 TAB 1A CBX S kA7 A 2
FALPEAR, TRAEZGARIIRAIEEAT . 25 ERTIR, O EF4H
FO B2 AL () REYR PRl 0T DA B2 A 4% 1 2k (R 41 e s
7%, Wos RN G TR R

B T BEERIERAN, BHER 7825 Gt )5
B, PR e B R TE, A R AR LA TG ) e
RS . BRG1(BRM/SWI2-related gene 1)72 44t )i
HIPE SR AT B, A% /M A HE 20 Mo 2R 2 1 2
PR| i 2t 3 80 T 7 I G B AR IR 7~ BRJR BRG
R 2K 1) BN BEAH i W] DL 56 RO B o 2T 32K, SR %
A% )5 B IR HGCE 240 Mo 0 452 3 AT 20 30% K ZG A
KFHE R 3)k /> 17, DCAF13(DDBI1 and CUL4 as-
sociated factor 13)ik 2K ¥ B BE4H I 52 K 5 G (5
BNANIE, 240 BRI v R DR e SR W R0/, IR AE I ST
KEER S BT Q)i MR R E B A, RRF
K1t 2 5 i etk m B 458 . CTCF(CCCTC-
binding factor) A] LA i B4 i) A 7] 2 PR 20 45 1) 45
(RAH BAEFH DOV, FER BHAAEAE I CTCE, 2 33000
T2 i 1R 9 o S SR e AN VR I () A 22 53 4k P, IX
Se G I A BE S ZGAR) R P BRI 7 1E OF BR 20
M RGOS R v 2 5 R B AL A L, 725
AR BN X5 XML HE g . DNAF A H
DNA H 3£ 8 7 i DNMT3AFI DNMT3B#E 7, Jf i
DNMTI14ERF, AF{EALE H DNMT3LAE N H A T,
EEATER R IE LT, R NEER A LB .
DNA F A 5 g 12 i AR A2 N R fiB K & A N T
AR JE 1, BhB DNA B340 30K A LB
. WFFUR A £ W AR5 & H SCMCAT &
DNMTI1(DNA methyltransferase 1) 521", BEJF
DNMT 1k 5% 1) /I B VR R St 4 35 DRI 20 25 R A

TN s PR Y B0 55 7 3k PRI R TR R R P

BRI 75 2k R A iz € K. EHMT2
(euchromatic histone lysine methyltransferase 2){£44fl
PR 8241 i o B SR 5l H3IK Ome2 (AR 51, DA% 448 il
W BRI T AR S k. REFEHMT260R )5,
Bk R 0 2% 22 2 B B, 8 ICM (inner
cell mass)is R B IEIRFIE R 7705, J-FEIRAG R E
TR X R W RRE R IA ) EHMT2F] Ge47 B 1
JE R R A IE R A , T B T e 3
RGN, 15 75 BRI FERIE ISR — WA

SR IG , WRRAZE P& 7 Jk R AL s Al BRAR e 5
PIis B ok 56 BUMZT, BRI R 753X Sl 72 o 25 %
RN . BRER T 5 B )RR 18]
9% R AE T 30(3.3 BRI T~ B Bl Hh Rk
2.3 HEEFIENGRR A B0

75 HHTBTFEH MEGsH, A )\ Fft (BL4% Dnmt1 |
Dnmt3a. Dnmt3l. Kdmlb. Nlrp2. Trim28. Tet3.
Zfp57) 5 /NN JE G R B shba A 5%, b Xh
NLRP2{E N rh i 1. MITCHELL#(#% 20
MEGs 5 I ) LZ5 # PR Bk B3 2 18] AR R BEAT 14X I 25
B XERLNR 2 5328 J5 & 7 ZE K 4 AL En
AR, Hhk o P EEHA AR R S &1L, It
REEIEGRAIAFIIET:, I HRZ RIA MG R G
A RRRG . ORI L AR AR R AN JFE R o 5
B ERIREEAR R R DA, BTN
P PARIE B2 T BB G IR IR K B BB ) 8 A 5
PR S NLRP2 . {E—PNESRZKRET , BRI E
% NLRP2AE S5 AE , 7 MRAEH A Ja ek
WEAEE. Bl B8R, AR, £
Ko B AT A2 ) AR RS 021, B AT B FE R B, X ek
PRIRARHEN G G K B B . (HA2, HTFTK
ZAESN IR R kAT, DR 5 Bk — B IR STMEGs %
NEHN GG K E IR o

3 BRETRYERE
3.1 EHEmRNARTRE FERIFITH

SRE I R TR BEA T AL /AR, X T
KEHEARG K. HTRBEIGNIERA B
SRR, LR FRAG T BHE mRNASK & A
i EA . BERBIRE, XERHE mRNAKE
B , WG B B BHE BRI UG I a8 1 e SN
B AR AR XS RO K E BB BL,
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EHIOR TR ARLE B R & 06 B B BORYERR A
TN R e . PRI, BRE mRNA A E AP
3255} P BEAH L AN R G K B 2 G 2.

FLAZ AL R 5% 5 (I RT46 74 (heterogeneous nu-
clear RNA, hnRNA) & Z e &b in TA& M A RE T 1K
B MRNA.  hnRNAZE A mRNAJTFE 1, hnRNA
)5 AR S 4 I m7pGpppE 1, 3" R ¥4 I 2 5 MR H 1R
Poly(A) R, i A [A] BY 45 51 N 75 14 BRI ik
FAHIMRNA . Poly(A)R — M ¥+ Z 8 A MR
PR EFET R, 76 U0 RESR M e 22 IR G R B 1 B AR i
FEF AN . H AT NIZH Poly(A) R 45 1 AT fig
55 GN-BESH B H i 47 mRNA BB 05 DL A SRS Ja B
JEmRNA R R A RN,

FE OGP BEAR AR KOS B Y, mRNAGE I SR iR AL
15K Poly(A) )& (250~300/N iR ok 3k ), XA BT
mRNAMAHMIRZ S . %A, K Poly(A) AL 4
J# ' i1 CPEB(CPE-binding protein)#1PARN[Poly(A)-
specific ribonuclease] /34 % . mRNALLJI Poly(A)
B (20~30 IR B REAFAE A B o o, (AL T
PEAMHPIRAS o 78 9P BEGH M B A 3Z A5 I, CPEBRETR
TBAEPARNZ; B J5, Poly(A)E A3 LLIEK:, LA Poly(A)
5 5'iE T SLERE, TR T R I3, AT
W mRNAREIE, 2h)E, MG ZGAJR3, &7
mRNA S HUR BEJE mRNA, UL RFE mRNA K A
FMEFALTFURBRAR, 24 Poly(A) AR K (<254 IR EF ik
)RS, Poly(A)45 A & H 43 &5, TUT4/7(terminal uri-
dylyl transferase 4/7)ff mRNA1 55 AR 1L, MG
mRNAHE N2 7 R I FRUCI(E2 A).

Poly(A)45 & 82 F[Poly(A) binding protein, PABP]
K2 i1 mRNAR VR 2 S AR 18, L4 A
NAzda e, R4 mRNANESS Y 30 532 4% S AR Rk
R Ak, JE L 5 R PRC 4G Rl T-elF4G(eukaryotic translation
initiation factor 4 gamma)KJAH HAEH (el i L & 2
5 Poly(A)JE AR F, PABPCIL[Poly(A) binding
protein cytoplasmic 1 like]45 & 7E mRNAJF] Poly(A)E
5, AR 2 BRI AL . BHJE PABPCILGR R £ BiA
mRNATE YN BRAH g ol 20 A% o ) 0, AR
VRS BB . NSN-SN YL (f Jiy H 21 45 oA 3 [
HELFUTEIR 7% 1, PABPNIL[Poly(A) binding
protein nuclear 1 like]¥f BTG4(BTG anti-proliferation
factor 4)554E % Poly(A)E B, /& RHA mRNATEAZFT A
71154, PABPNI1[Poly(A) binding protein nuclear 1]4%5

AIETUTHME R G 13- IR A T, 524 M
DIS3L2(Dis3 like 3'-5" exoribonuclease 2)F!| FH 48 &, {2
HEREJR mRNAFI AR 17, Ap 2B 22 20 mRNA (1)
TEPES EALARRE U, R TR LR u S, a0
m’GIE AT Poly(A)E 2 #h, m°ASE i & [ mRNA &1
2, 1 AB M S E T RE S A A% mRNA I H
BUFRARIITE RN 6 AR H A mRIN AR 48 fifd o3
) YTHDF2iR 5. YTHDF2 /& mCA [l i 25t 2 REJR A
T, IR mCAME R mRNAA 3 BEE mRNA B
IEFEP, U (B mRNA 5 RS ) A2 5ol 51
T2 FIEMIHGE, TE/NRNARI A AT mRNA R AR
W AU, A T4 AR AN S L 4 i, i
A& miRNARE 05T J5 245 TUT4/ 7K H 4k, URRH
1E DICER(dicer 1, ribonuclease )11 T S£ & 4] il
DIS3L2K P& AR AT A miRNA. SR, 75— 287020
H, RZHHTE miRNAYE TUT2/4/7 5 R F4L, ML
7 DICER N T, DICERWZBHER T2 —, k=
DICER ) 51 BESH I A7 ££ DA 73 2GR B I BANRE IR H
RERAD, UR5mRNATEAS )26 RK7E 3.3 BHE
DRI 7 (1) B A 2 VE AT I 38

F% 7 mRNA Poly(A)Z I mRNAEM ¥4, B
TR mRNASZ B0 MR 5200 o A GE 20 53 A 75 2
Je B A A 0 G AR ) AR B . A HE IR BEGH A 4y
B H SR AE R ARG 75 AL BE I I 328, (BT
WA, R MR TS T, O BEAH 2
KRG R B 252 215200 . 1K BE R T 582 i1 50
R i (%) 240 B B 4 52 B RBR B0 1, AR 20 4y
WA A K K- AREG(amphiregulin)ifi it PI3K-AKT-
mTORJE #1845 U BEAH L HHmRNA -T2 I F 3,

20224F, FRH < N2 R AR a2 S A
SR PSR 0 TAEATF R T B\ I Ribo-
RNA-lite(R2-lite) /772, % NZEOP A1 FSHIRAG AT 1
TR S e I Y, R4 7 N RER T [l iR
B AR AR P R R 2 SO, SRR T AR AR
BN B SEAT T AT R R S s AT T, AT
S 0 At 1 s i TR P e i DA R R R A R . I8
TEXF TR R RN, A TR MZ T ik 2 o B
mRNA MBI E THERANN T . 1TERK,
TR AL N SRR AW AT I R, A
S N AR R VR T 5 SR B 22 1 9
3.2 BERETFHEE

FEM ALY, e S AE U BEZH M AR K 1 s fE B
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BiAF 1k, RAAEZHE a6 T R AR BOE I A 2k
. P REAH AR R B AR SR mRNARITE (i,
DL 2 I iR K B I 75 2.

BEJF mRNA 3 ZA7 0 7E 2R AR A AL B A R
[ 45 #438 (mitochondria-associated ribonucleoprotein
domain, MARDO)H™, 7 BJ BN g A= Kot FE b, 2k
FAAR R AL 1 389 01155 5 MARDOTE £ R4 ] [ ) 41
. BHEZARIRIE(EHE T MARDOR & ML i
RIREE, T ZAR L FEAEIBKS) 7 MARDO fif £l BE
JEmRNAFEAR O3, geAbh, F 50 R B 7 BEJE mRNA
A A7 51 B 20 AR5 ) RNARIDRL A, 45 40 2 )2 T
RNPZE5#J3 (subcortical RNP domain, SCRD)!M A1 A
FEURL U IX 46 RN ASIURE 5 BEJE mRNA AR E FIE]
BEAER .

G BF 20 i AR 2R R i A7 R 5 A7 B2 4 i 5
A%, B [ B A- (ECPL LRl B8 — 5 T IEH
F—, PHAEBRE & O i RgE N . o, 4
JfL )5t H UHRF 1 OR B T 52 K J5 BE A4 35k DR 26 1 4%
)2 AL 2 OCH 2, UHRF LI 3k A O 5141 %
S SEERNA R, B R EA R R
B o i, U8 B 8 DA — M AN M U A7 AE
CPL b, DAz PN RS20, DL A JiE S 4 200 i 7
St a0 3K M A T 2 A O BEZH ) T
EHEO AR RAE 2 U N R 0 R
A ) o-TCE S R BT 1 KF A # 5 T HeLa
S U, B = BH Lk R N R AR B2 2 i
WEAEE EY), XAl Re 2 e 22 7 23 7
e 2 25 R A0 B ZE A Th
3.3 BRETFHRIFERZ

MR FI IR R R 12 i 1 % A8 32 SLA080T Y
BRI A KRR P 7 T KR, KRB
HIBLZE T 22 25 W ia 5 &, BEI IR G DK &8 73 BF 5
mRNAWE bx, £l BRI 5 IR 1) B BE % K15 & H
IVER o X BB A (A FL R B, B RE S AR BT
R 2 0 O PR AR O B BB AR S L - B — Rl AR Y
4 H O BRI AR KO R R AR R BEE R A T (M
FEAR), MR MRS T ZGA A Bl 5 I iR
SKPEYN(Z37% )™ (18 2B). CCR4-NOTH A 1A R H
AR RNAREMER EEH 7y . £ MEALH,
BTG4ii i 5 PABPN1LAH B H:K CCR4-NOTH &
RFEEFmRNA U, AGO2(argonaute RISC cata-
lytic component 2)iH 1T siRNA 5 B mRNAZE &,

TR AR, IF H AGO2IL RE I & 1215 Yap 11
Tead4 (2 55 7345 19, ZFP36L2"7 5 YTHDF2!
4% CCR4-NOTH &4 Z| mRNA L. NAT10i# i
YE+F CCRA-NOTIPIE P K AR HE BEJE mRNAFEAR 9,
A, BRI ZAR VBB Brg4, 25/ RABHE
mRNA A O, 72582 /N IR IG K & B 75
(f). BHEYAPLRI# T TEAD4N /N ARG 238
AR NG . ZGAJG , TEADAf K & 1 Tutd/73
AT mRNA 3R R EA, 715 BHE mRNA 4% 2
B ML (f5.55 BTG4M CCR4-NOT) W [F)4F i ke 75 k&
BEJR A O BEAE T 3 1 Yap IRt B/ R, 4
1 B VR G BRI SRATEBR R M. K2 8 mRNA
ERER IR & P 2 a4 TUT4/ 740 AR
) mRNAJR T, LSMI~TE &6 5 URS S, IHE
i DCP1/28E G MME, B /5 mRNAE 5'-3" 4] i
XRN1(exoribonuclease 1)[&f#; ok URE 4
DIS3L2H5, M mRNA (1] 33 JF 46 B fifE /(&1 2B) .
KT BEJR I 7 B AR (1) 58 2 VEANALH], FANSEMSEAT
TARMPZRAR .

W E KR P T ENLH] R 2 R A B R
4 (ubiquitin-proteasome system, UPS)Al1 H I 191,
BEJR B 5T 1 K & % i 2 tH UPS A 31 . BEJE
DPPA3PR T 7540 i i A 4 FF e P )5 A% DN A H 24k
RSP ILAE B T S 5 R IR 2 ils i, 7]
Ae 2 UPSIEAN BTN 7, 25 BHEEE BT
TR, BlEEgk UPSZ G IS KM
PR 1 5 B A ad A%, 2 400 5 v Ml o /N 40 B
A S T I BE MR IR AR MY, LR SRS 5 N A
WO, Arg5 /2 AW IR, A 5 5 AR b BER 2
EI AR . BHIE ATGSHR R [ IR IEAE 5 IR HT K B B
BERHM Y, WF TR R BT, UPSHI A W 1% LT 5 8
Jift o = A SR

4 BERTSEmEER
4.1 HFEYNERSZHEARZE

REJR I R 9 AR A2 45 B A L IR Y o 52 AR R
R ZRAF . HEHTMEGsH I [ MM 2 8 JE 11, (B 4
B T B R, B T AR R IR R B
1L BRENC RS . H AT A R Z W FLIEM T MEGs
RAFE R K R . ALAZAMIZE 2O7E 201 54F B 1K
8, RER TLE6RAL 2 SN IRAET: . =47
B ek R VR G B T TLE 6B — A8 T TovE AT
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(A)
G (B)
= (PABDD
X E;é\AAA{JA
SECRAA A, Tut4/7
o> [TTT . AH
PA ~ Yap/Teagy
AGO2 m
TUT4/7
i Z-decay
Long Poly(A) mRNAs
i . PABPNIL 87,
@ . ) PABPCI 4
a TEﬁPD (ns/-\/\\:«\:\\m\\n«xr\
PARN A
o %&L[l + A CCR4-NOT
“\ % | CPSF N m'G TUT4/7
\ B ./\_/ AAAAAAABUY
PA K \
XRNI LSMI1-7 PABPN1 DIS3L2
- ( ) m'G
@ _\/A.r\AAJ\AL'UU ./-\_/AA.A.AAAI,I,
AL
we®eri N
Btgd , 460, M-decay
CARDD  anasnn ™ 6’\%_; Short Poly(A) mRNAs
T Tramslato AAAAA
Pibp
A (ALBTG
Mg, . paBPN1 L2104 YTHDF2
WG ;
m'G
./_\,J\/\AAKA ./\M’AMQ_\
A CCR4-NOT Daafoen
NAT10 T
- ZEP36L2 wG
WG
@ TdRg LA AAAA T Y
’ A= .
A "CCR4-NOT CCR4-NOT

A: BIREAI i, BEJEmRNA K Poly(A) BRI T 1 2 . B: BHEmRNARHERMEE A RZEEA).,
A: Poly(A) tail-dependent regulation of maternal mRNA in oocytes. B: clearance of maternal mRNA (M-decay and Z-decay).
E2 7EREFEEFHEETEIED, SIFEmRNARNEE SRR

Fig.2 Regulation and degradation of maternal mRNA during maternal-zygotic transition

IR, ECAZ . Bl fEAEESR ZtEh o
LRI T BMMEGs 548, BARLIEPATL2 . TUBBS.
NLRP2. NLRP5. NLRP7. PADI6. TRIPI3.
BTG4. CDC20. KHDC3L. OOEP. ZFP36L2. H
SRUEUR I R IR B T 2 AR MRl R 2], R R HAE
IRIZW < il e D@ R AEMFIRE R . Bk, fE5k
ZHREFEHTI LT, HTFMEGs R S 28I IR iG
15 ¥ ] DATE 5 A P 384 07 2 A 2R AT LRI, DAkE 5 SR
ARy AT e R B AR B IR T, AR R
Bk, SUFAE%IE . X R IR R E
FORGAPERG . SRR M S 2 FhAR 2R W I e 52 g
TR G FE PRSP R 27 DL 8 7 T T
RFE R AN A EEE .
4.2 BEMNEESENZER

BEJE I R T2 AR AL, ik
5 R TR ENC RS A <. Bl RIE 2
FH T8t A% AN R W I8 4% A8 S o8 T B 2 IR ) A
(R ) BT Gl AL 1, B c 3 R 3R A I 2 R AR

CRARIRA Y, BHLRELE MR A KA H,
5 NR™E R B B BORAT K, B4 Beckwith-

iy

WiedmannZz & 1iE (Beckwith-Wiedmann syndrome,

BWS). AngelmanZi & 1iE Ml Silver-Russell 5 & 1iE
02, BWSHE—F RN G LT B AE K AR
ENIC B fig e , H ek 11p15.5 R EpiC L R %
IVE 2 AR5, 07 &K BWSHR LI &
FAFAE NLRP2AG A T R0 9 AR U2, b | 76 50%
DL b 1R B2 R 1 8 4 i ot ORI B NLRP7 (R 465
BREAGHREHHRAL R, SOREEAUS, B 55 E
KHDC3LAE i 58~ 5 R PR 781 4 16 1 58 — A 80w &
R, fRRE T 40 5% 00w ol 12100 3 e 45 2 il 1 4
ROESEA R E T RAEND, &M EK L X
Bl. BRULZ4h, B FIENLRPS. PADI6. TLEG6.
OOEP. UHRF1. ZARI1%ZBEE K 7] fig 5 E040 &
HiLA 9%, ELBRACHTZ: 2%} 7 & 2 [A] () 9% R 33EAT
TARMER . BRI AW KI5 FHLH A B4
TE R R St 7t 3% B BRI PR 7 72 5 R 4H B

18 2
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EE AR
43 BEEFEHDEESAFHEASHS
BN AE B K (assisted reproductive technology,
ART), W&AHN 324 (in vitro fertilization, TVF) A1 fifg
J5 N RS 7V B (intracytoplasmic sperm injection,
ICSY), #)7Z F TR NEANZE . BRI e
FE RN ARTH I M . 75 AR 2R
Hh, BRJE DR AT LS e B RE2H R ) Joi R SR R R
AN 500 52 K BR AR IR )R B - MEGSsHZE 5 7l fig
& M I TCEE R R AN R AR BE S R T
PRI R o Jd I VR G RN BT 8 A% 2k, e s B0
PEMEGs A B ) 2o Ve ik B4 e Ia AT #E 1, 1A
RS ARTRIN R . PRARH AR BhiE RS . 28T, A
WL R, ARTS L IMZTE 4 fs, SHEERN A
ZRAL U DRI, [ B BRI DR 50 B O i R 4R KR (1) 4R
FSHLE, FEERTT ARTXRER R 140 A S D RE T4
M, TR oG ART R Fl e MR A 208
PEFIT- TR i o 25 b, BRI 70 7oA S AR A i
JRREATR 3 R 8 ) A B R B v e e Sk A, AT IR
A AN Z 5 IR i 2 SR . A AR 1 S R YR
Y7 %8, FF e KR P 4 v Bk R 5 AN AR L i R 14X
IBL2 o

5 REERE

R DR - 7 3L 29010 9 B2 R ) R i s A i
TR A 2 AN AT BRI 8 €0, S B 2 N SR
L35 RHEMRNA I & B 58 2 L d1 82007 HEw
R EHRTR . DR G I T RGN . YR E
2T DR L O R B eI s . BB T1E
336 TR e P 0 B (7 0 0 L A PR
EHREELEE. R, X805 BHEE T 5
AL SRR o e T2 L0 — 1 28 T g B
T, AR T AT AR LA R O R R R
RS, AR 4y, B E LR
NIBFTE . HeAh, 4 (B 7 3 B4 rh e A $ LR
R EHY L, W0 AR [ R R 7 W B Bt
HHT

AT b Ak A 24 AT T I e %
M. REJE DR T PR FIWLA AT 2%, 7 o R 4 £
SEIR BRI 150 JR R 5 T I e S B
major ZGA J5 ) ] G A . 1 AT (IR 5
I AR B YA X 4 BRI T RO SE R P A T fi

ZESE, RITT A REWS 1l PIX Le A B AL L RS HEIR
9 BRI R 71 T A R BB R 24 55 22 3. BT,
HT 0 LD W0 B R A RS A6 B4 R TR PR A, [R] IS
R Z AL A ROR 1% AU ) B AT A A 427
WHFLR2 B T — s BRI . SR, BEAE 4L i b A
P2 73 A SRS T, BT i R A SRR
RN MEEAT 2T RO AT REN O, FEAROR,
20 A A N\ 2 2 2 SR AT B OB T BRI I 17
G EFAH AR AN AR R B R O RE EE T A A
2 HABORRT A AR A . SRR AL B
BEEa S E Bt T el o i, A B\ RHER T
FEFRAR A B I RE A (I 2 B AR SN 2 i i Js 1k
s IITER

B, AR TERLZEL ST TR N B BRI
LN FL BN IN B GH AR A AR e A A R A 1 R AL
i, FFEEIRR AR DU BT T35, DA DR 2 HT0ETT
HAFLEIRI AN AL, SR e R B o T — AUk e i
LR N FRATFE B — A0 58 B A BRI 55 90 2% 5
M, XA B SRR IG K 8 I B, B
i B AE B BRI AR R R A 8 Baeb A S 509 Y
T AN T R ST Y S
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