FERE: £HRF
SCIENTIA SINICA Vitae
W R

20174 5474 S 7H: 689~ 701 0 CPERE ) Zedl

SCIENCE CHINA PRESS

CrossMark
& click for updates

lifecn.scichina.com

HE 5T A5 B B S X R
—— B0 XN B IR” EA LR L

B TR, | KL T AN, T RES RE A, F R

B R AR RS2 SR R, L aT 100085,
. E R ST, A6 100101

A RUK I B S = BE R, B 5 100191,
IEHEREEE R, dEa 100084;

. B R BL K A R R 2 B, A 211166

. P B AR A B B A R A AL, B BT 100730

* Bt & N, E-mail: donged@nsfc.gov.cn

[ I N S

W ke H 9: 2017-05-26; #:32 H 3#1: 2017-06-12; (2% i & % H #: 2017-07-16

BE LARREADEREIBWERZNAZ -, XH#FADSEFH2LREFRTHD W, %5 EIF
el ERAE L, AREAFFRLTEEE, AETR. 2Eh. £EFAREFEEANALE, "EPHT
ARWMER A EARE. ERE, “2H = KRN E M0 £ R RETIF R HE. H T ML,
016FRAIHE2HEREAMNFELCZEFHFH . GAMFH. LFMRFH. £ FHAMEKAK
EEATEHRANETAGEAERRWEIIOENFE RS, REAEEAENF. £AEF. £HATR. &
FoEFRE RFE, F BEF. RORFEFRAENOKMCERFE MBS p. BT T TR
WA, 52t RESREBTRE THR. “£BBRRTERI. “BsaREERESF. “BILAFS
FTRERE, “EAEFHFEAZEAWA, BH T Z TR E R T7 A0 % A F AL A SUE XA X 8
Bt B A A F B AR AT S5 2, DU XY AR ok TR X R R B e B 1R A

X AEFN,EAERE RERE

A B i R e N T RS P A e R 2,
KEAP|EE LT G2 FF SR B, fE20054 HHE 5
B 2> ORI ER 60 J BBk 5 1R OK 2 b, B BUR A& 2
20155, NN A AN AR R R 5. (I 0+
IR 2RI R R AR 20 2 (2006~20204F) ) 4%
KRB HGAETEW I NATE KB TR 2 —,
BL T 2 B B AR N R Al et T i £ 38 9] 75 5K

2R, N AR T A R T I 4 ) Bk, R A S
I7CfE O BURIHIR T, Mk A i A m b
G AR A {3 1) A8 B ot (. 30 % 4 SR FR [l #E 2> 2 5
EAR, ANZEAE NBER E G A B R g, g 57
A 4H 2(World Health Organization, WHO) 4t i1, N4
ANE R A AL IR T P Jeg A i I A O 4 T E N
AR R AR = K. 5 A IR, & Tl A Bl A < 9

SIAMER:  EREE, EERS, M, & R E NS AR AR EER PRSI 70 XU I ARGk, spE RN AR, 2017, 47: 689-701
Lyu Q Y, Wang Y L, Tian C, et al. Fertility and reproductive health: the challenges and strategies in reproductive medicine—A summary of the 170th
“Shuangqing Forum” (in Chinese). Sci Sin Vitae, 2017, 47: 689-701, doi: 10.1360/N052017-00144

©2017 (RERZE) ZEiL

www.scichina.com


https://doi.org/10.1360/N052017-00144
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/N052017-00144&domain=pdf&date_stamp=2017-07-06

EOREEAE: EH N AT AR R AR R S RO PR S X SR —— SR 1703 < XUE 1R IR AR R IR

W HR AR ENG LR RGE R 1™ EHEE. Bk
2 WIIEGE R W, 2 b B R AR (B R et I
AL ML 5 ) Y R AR ) ST R B KRG T8
P 52 B9 AN R DA oK. IX L8 AR B 2 Gt B g A
T BUR AN DR BN B SCBEIATT, 4 S Al
A R 7T AR A A B U, S TR R
1% E AR S

LR ERTIEA, Y R P IE AT W A
T RE . R K. BHIRRAE. mIAE
AN SEURYERR S5 R A T I R A SCBE IR Y, B2 BRI
THUAA P 73 36 2 G50 (100 440 R 42 1% 22 PR 5 DR 3% 1) 5
Wi, X — R R T RAZEATE . B ARG L
e 2 PRI ROARA SR AL 258 0 5 2R B Ak RR T 7T
B o Lo 2R 0 e A R R A P R AR R AL
i, S AR B AR T BN SRR
A DL R ARG T S B A G RE AL IR AR B
RIBHIEAR, s A T2 T4, W, {2
SRS HT RO B B B T A T A BRI T, A P
WA T T 4Ers s, B2 AT o A A L

“KFUFWIHI A TR S T, Ak
BHB. BREKSERPER. RILKES TR
fERE. AT EE 2 H BOR S SN WO T, K2
X B AT 10, R e 7 BARE
TR T, B AFIN T RARELET N
YERFWT TR R T RO 5. Z3 B3R S AN UGS A B
UL, LU RN AR . RS AT,
“WRRE R BRI RYERE SRR “BRLK A ST
AR <M T2 F AR TS T 4058
TR AAN T T, X HAT TR LA R AT IR T
HBEAT BEIR A 23 H

1 YA E.. MAEAEARE

L1 FFREXN

2009 4 A A B R E AN BN F BR U BT 4R
H) WEIR: IE104E K, REF®AHNAAAE R
B H13%~5% & T+ 2 109%~15%, 1 8% K FE A 14 A
BAE, BEGEIT4000 5 N, FEHEIE22077, JF H 2
RS, LA25~30% NEi 2. bR vl B 12 I (0
Rl 4, A L 30% (1A= & Refig i DA B R 2 i gl

690

B AETE R EAAE IR A TR ERARE, HiX
EEYSRPNINRERN S € SILEEE S ptidyi 7 N

ANZANE AT 5 2 Sk N 5 2R BT DR 2 A R4, AL i
HARRR AL A2 B %, 4548 K87 K9 R 58
EAER, T ARAE FPa o Z B EIR LA,
ETHAR B SRR A AT R A, RAEH 14
FPRRHE. JEOn B A M 22 1 G . DB B BRI
JEAE § BOR 7, BN AN B A B 1A% R AL gt
TR TE PP IR 5, 30 52 21 Q530 (10 200 i B 20 2R B A 53 £
S O TR TN R 5 R 1 23 5 LA T
T AT 73T 1A% A AL AR DL AR 8T
BRMRZR, RN REAZA TS 528 R
B WA TR VISEREmAE & b a2 .

L2 WRFEBLR S AT A

(D) BT IR, £ B TEA TR 3 2R
T3, A 7 A RS X T R S R B O T R,
TR ARG R LA B MR TORE T AR T
SR TRE AN TR TRE. H AT, I RO T 55k R T
A BEAG NLH 25036 7 R AR, 2 R R
BN T N SR R B VR IR T /D SRS TE, K
20 DAL 88 A A2 BT B30I S8 i AU R AR K ) S 2 SR
PR, TR JC R AE B 3 B A5 TR 1 P2 1K 1 b e 3
fib ik %

S A AR 5 5 TRAZ S NI T K B B ) B 22

B FE N D3R FH K B I R AE AN ) 41 2 7 25 T B, 3
W 5 N R TR A RN R A R RS A DG T SNIPs
FERRA ., WABIMHA A, RGEEE TR T RAEMER
P D RE N 4%, [l Ge HiB oy R I DI REIR AN TT )R T
AFHLEITE RS BTSRRI 2
2B R ORI R, AR R FH N AR R AR X I 2 5
BCAE FH IRISNPs .k R 98 A8 Fl B AR IR AL s i AT B
(R 7 e 0 B, L EE ) i AT 20 8 5 R ) R 8 B AR RN
REEEAZ Y 28, 5O+ R A S
AT R R sh sy,

B et A% IR 32 5o N 2ROk + R AR b, BB DR 3R R
BRI A W TP (endocrine disrupting chemicals,
EDCs) X ¥ T & AE st H & e . JRIE R 7
Y@L IRAL T EDCsHiii /& % . EDCs N % #& 7K



hEB S BBl 20174 H 475 5T

M T EAARE A 0 50T &, i K AR B
600 AR Al AT AL 2 (A R A L B REAT R G0 AL,
R I A 304 Tl 1) 28 R 0T N RHE T AE A R R
0, - E S Al E O — I 4 WL (R R ARG
JSCR A P 5 R 2 B4R A T ) KRS VA AT B R
Mg SR AL J H EHIE

¥ TR = 20 i 2 e P A i 20 L ) <A 5, M) FE RS i
T2 R CR AT HE T A B BE A2 HATHE 3 A, TS =
i 5 4 B 70 A T 5 ) RE R 1 7 A SRR 1) 2 AT
J7 ) 2 —. BAE204EHY, I A # i Se e DA RSk,
R JE T 40 L CE AR 8 BA B AERE UL TOARHT, /N SR (Mus
musculus) A J5 20 0 1K) 53 306 ‘& B R A4 K 3 19 5 R
3Ry, T AR ANVE AR S 5 7R C AR08 3R ATt 5
T4 3 AT B D REAS T, {HIX Ty T LA IS A PR T
/INER. B (Macaca mulatta) RS 51408 5 AR B0 7
IEFEHE, KILSSCs ] 434 A Th e Ik 1, fets 5 op
TG TERIRRG, MG AR AE T — KB, Tt
el s DS T O S0 NI E S A S
) ) BN 25 V-1 2 A AT 445 1Y), DA SORE 5 40 A 1) =
JO A B8R 4 i 2 8] () BAE LRI S5 0E T A2,
T 38— 20 BT 78 D50 52 LA 858, 38 BIT0E 1
BE PR SHS JE40 F0 T e, R o 4 sl A 5
PEAEE IR IR

TE B A B IBIT B R BR R J7 1, 38 = R
N GBS 7 — R AT S k. Ban, N A= RS BH
S AL 2Ry B A B HORS B T 40 ML AE AR M 7
BT RS T 4B I e-Kit 28 A% (1 /N BB 4R B 4T 4
Y M 22 A% R4 M8 S SRR T A, e AT BRI RARE R
JE RGNS T o A SR JE a6 AR A A0 I, P (el 30 /) B 52
FUAZTC S H AR A B IR, MURE AR 40 4 4 434k
SRAFTRENERG T, X — R R 7 K A BRI
FREER, HRRTT I R IR A, B
2FE I, R B AR R R P B K R AE S
I PR 3 A A0 S 2 17, 30 75 200 2 IR IR &R, L H
Fe @A RARATAM M/ A  BOR &, FFIB0FEAE
TXEEHG AR AR AR 2

Q) WA I, LA e L Rehs
FAAEDRRIANL . ZKEIEA B RRILIRE ). B it
IR EZRIE AN LA ZE, i1k
AR ARG N TR S B O . 2 REN Bk S
fif (polycystic ovarian syndrome, PCOS)F1 J5i /& 14 Bl £ 17)

fit AN 4= (primary ovarian insufficiency, POI) /& 5 #(Up 1
RAEANHESR PR AG () BN, MU EURE R
BH 2 B AR B3t e, A FFRE A A I8 A i 7™ B A
L TR By O R RRERT ARV o B, L S R R AR E At
AN, PCOSTE H il 9 20 % o 1) B 90 5 0H 6%~10%,
e AN B ILRIEIN, 2 5 60%; POTZR I N
BRI S 1 IR B =, R R 1%0~5%, A& — Pl
PR BE R 5T+ s RV 2R PR, TR RUR YT 75, I
RAEA PR E B BB AL A 5l o 55

PCOSHIPOLE A B i 5k 1k 38 4% i) 5 . 3K
i 58 N 02 236 S K BT PCOS 11 4 Jik [R] 20 SNP OG Ji
7 £, BA S v R R M PO CNV AL A5 % fi% 3% 5 Ik
FERMRL I MR R B T TUBBSJE K 98 A8 5 N KR T
R B RS K L FOm LAY R X Ok B ik 3 R AE AN
[F) 2 AR 95 v ) B — I A VR FH R = DR, A S5 1Y
09 2 R E LA R RN AL, Al fop I e 2 R 2 -3
BB A0k 53 i, R BH DGR IR IR 22 5 1 O R A5 1Y) 23 L
i), A5 18 A5 2 5 I PR 3 AL R oo 422, S L aeE A% s 1R
SR S R SR E A R S X T AR A, DA O
ANZE 0 B TR Kok 28 24 4 ) o e B2 (AL O A0 4R AN
ARV R, B BEAE T O S5 T e 5 vl 1 A RR S I 4R
YBT3 A8 DRy DA FRUIN 0 B 3

T, A IE VIR F K B IR I FR )t A N )
W SRR G T IE S E O T T RARAN
W&, IERWEN JFH IE R A s @
= HRBOCE R EE AR ES A FEARE, K
ANV E T — FR 5145 1) OF B 20 i 98 0 o 24 52 R Rt
o Rtk E . KOG K SRRSO IR G
R IS U, 35 HE O BRSSP 1 SCBEH IE
EREAR 7. WL Rzl 7 N R ONBESH B AR HIT IR
Jift R 7 I PR A s A 4 S TR U, A T AR AT O R 40 M
RN NG K8 R L, SRAT 1 1R 45 0N RE 2 P Ak 2
RN KB B B IR PR J 25 B BV i 1) 23 AR ) 2
FRRAE. 156 T magoet AR R HAI G & & REpLEA T
B REEREEBNR, R IR SR ] )29 BA AE
iR L

OHE P A B T A B B R RO ot AR R D 4ERR
B . H AT O 2 0T 70 RoR, AR R (Rartus
norvegicus)~ /N ¥ (Sus scrofa domestica)55 % P
FLANAI N ON S, 3B AL FREAE AL PR A 5 T
YA 2R PO, T R M A B T A0 R AR AR Ak K )

691



EOREEAE: EH N AT AR R AR R S RO PR S X SR —— SR 1703 < XUE 1R IR AR R IR

% fe T 20 M A A TR AT 5, T OMEE 44 A T 4 Bt B A
LI DN B ) SR 22— M A B T 4 A A 4 B
5o A L, A AR 51 5 Th e B RS0 IR VR T 2
B IIRAT R, V12 R RN R I ) .

(3) AL FHAN M R B 5 R FE R U8 A% 11 R 45
BUE. B F kA R R Rk B R R AR T2 R
W3 A% FE YRR, X e FE AR A A R B A% 1 4% 5 5
FUHLH Y BEAR A R R AL ML 32 2 AL FEDNA H 2k
tb. HEABM. E9MISRNA LA RNAEIISE. Jr4F
Kk, FE B2 FAEZIIBIRT T — BRIV RBLIEHT 5T
J&. in, TR KRR TN A6 AR T A A T/
P BEGH - 52 BRI K B SR S AR AR R
(R 57 B R IR AL N 28, TN 75 ARG R &
I FE RV I AL AR AR, R T ELREARAE S,
FRRE TS PR PR g 1) 25 R AR ATL A, R TR 4k K
SERDNA F SE A0 B (g B s # 7R T A 7 R A
Tt v B A A 35 DR 4 vh K T 2L R 1 B A O T £ T
A5 R S 1 R AR I B, O IR 2R I piRNATE
& K 7T U5 HImRNA [ AR [ b ok 45 S B AR
H. R K EE/NT-50 bp I HAEZ IS RNA (U microRNA A
piRNA) LR UL 5 iH K4 JE 4 ASRNA(IncRNA), 7]
B2 A AR 2R A Y. IncRNA 7E %4 Fh 52 1
LS R E AR, HAEKS 7R A R B e AR A,
PR HAERE R A R AT Re R FE S AR . i)
WL R I T DNAF AL . RNA mOA &1 &5 5 4 R
TR A RE . B R T RAEGH T
U g T i R AR I AR P A RNA FR I Ak 8 T 4
B, PR AR B T R A B RS R, R O A 2
ANE 5 FHLEIE I R S 8 N R

2 RRREE KU 4+
21 FREX

FRAZAAE 2 4h, W ORI Rk A 1 22 Fh 3R 3
A 5 E B IR 5 2 T v (U PR R ), BPE B AR
RAZIET 2O FERG MBI, oA 1 R
(U O o ML 0« SRR PR« P2 S A gR i
38 52 B K B AR RS i 7

B4R (P E S E%2010) IR S50, 20094F
HRE AN O 161877, 12 H K™= A A iR 11

692

10%~15% AT A 57 4t 11, 1 20094F 1 4E B 45 180~285
T3k s A BRSBTS i L A S AR R
AITE S B th 52 B B, O RESAAE YR R0, 2 Fh i
RIS CAnW PRI v I A0 LA 0 095 25
A, B 5 AT YR IR G 76 1 5 N T B AN R BRI AR
K. T HER, B B Br b AR B A R n) @ R, W gR R
3 I T 5 T T 2 A T MG IR TAEE 1 H e,
A ROSTT AT R T R EE A SRR 1e
HUAE N &R A BN . RE B EAAE N

] A% F R N 77 0 AR i [ R it 2 — . SR R s ) Rt
ST AT 22 11 A= B ik e B A B R X, 2 AR
Sk BB v % BRSO B AR N DR T
FZO RS, AR T 2w B E AR N T R A e b T 1 7
BYIFE K.

X BE LA BRI i K e 55 I A UR A O 0 =
B A5 B PR (R R 5%~15%) « T BT 3 (R R
T%~10%) 4 Ur B% JR IR (R % 10%~15%)~ H K
FECRIE5%) 5. IR, IR E B T35 B = Em &
AT B BUR ) AT SE i, BT B AR IR AN
DX 667 2 0 11%) A 2 320 25 vy S DX 56 1 4 266 AN R I K
HE I 25 s PR ) A A . AT, AT X R R ()
RANLEN RIS A A R, PRI 1 6 = 5 5 9 2 AT R
A 2K ) B B I AN TR, 5 PR R A A 45 A R A
KRNI FT R FE 5.

22 WREBVR G RTHY
FRIIEYR S — > RS A R IR JIG i A ) B
R8T, T E A B A A Ak, TR AT T
AR IR R RS IRBR RN G, iR )L S BHA Z 18] /5
T R — A b 22 o A () 200 6 288 78 1Ll P W B 42 PR 7
#H—RECRAER IR LR K H IRIG KR ) L5
A 8% B SR AR SRR GUR, BER F i Bk A L
(15T = AR AR B BER R BRI . 2 B S e Al
MO R A A AR, ST S T 2 M85, DR B IR iR A
PR ARHE T AR UR AO4EFF . JUAN, BHAZ R 2 T 4%
SO AE MG UG REAT RGER U, KA RN
M A B AR, FRZ N R B RE N k. X AR BEAG 2
JE VKT T FRAE 200 8 59 2 e O 2 ST AN 24 45 1Y) B IR,
M 2 AR ORI R AEAEAEIR T IR E IR . Rk




hEB S BBl 20174 H 475 5T

B DA U U 38 N R YT R S

R R 8 12 5 F AR Z ok B /N R
LY T AL, MR BRI R A N R B A B
RE UL YRS J5 71X — B R 2 AU 104 SR i — ANk
LI, 2 WA S 4R 2 ST M 4 R v 1 BT A S
FE AN B AR R B R, AT
URITFE T FHA NG A — 1k, RS F
[ A= AL DA B 25 6 2 ML, 74 AT g B IE AR
AMEMZE R, SEEETR Sk B R A R R 4SS S
175 R AL

AR, B PR A A — L 5 i 7t R A
N FE , T A0 R SR 2 . IR S
TE b R A A SN (R 40 B 2 1) T I A A R A A
ST A N 5 I A A SRR 2% 4 R, G 3
pylin CENEPER 2 S LYNITE 3NN Pt N RN
I AL AN S IR B RS, iR T IEE RN R B
TE 15 S W 00 4 ¥ Y SR A 0 B G 92 B
FHAREIRE KA LR B AR RAEH T, N
DURD T T 1 30 5 A 0 8 B2 46 17 S ) 5 00,
53 PR RIE 90 S s, REAA TR 01 40 B b /0N 38 mT 3 it v
T /MR A T 10 28 1 I B 5 BUIG B R B B S A U R
RN, A, LA/ B8 B BRI B Ak - AR AR PA K
3D R A [ TRGE e Fe, 845 X6F A pAY R 235 174 400 A ) Tk
RN DA

T B 7R AZ AT ) F ST T AR 2 B B R,
AL LR LA

() EMRE R B RS0 (1) T A%
TR R 26 75 1 5 DNA B 384k 4 5 R 3081920 (i)
Won T AR A8 E e AR R ACZ, W RIRE
T LB LR (A 1 e M SEAR A 328 2 TR 11,
DA R ARG & B Hh 28R A8 8 A RN R 4 B2 1 A5
ORI Z T ML, UE B3/ BRCF IR G B R R
A4 L FIRE . (dil) FF & T STAR ChIP-seq#;
A, SHFHERGEFENKEF . IR R 4L BB 16 1)
BARBB RS S X v) RIAEEKRRER
anandamide (5 582 5T R MR LT 2R
TEREFERDY, Wntfs 5 30 B R T B IR S 1 — AN e
HEP, mEE S H] T RS TS5 M4

P

(2) FEMEYRAEFF R BRI T 7 T (1) s 175
P IS Rz 200 e 38 0 R 4 IR RN T 7R I PGE2 4E
BRRVRE AP A P Gx e B AU T K I LLR ¢
TR T 5 15 20 i 72 1k 1, 78 B T Bk
P B LT 2K T (1 — /> E B A, (R  12
AN AT AR AL TR R i (B R T T E
FEAk J2 I8 P S 1 17 35 Rl — 32 4k AL Leh- 1 7
ATt A0 - A 3R 2 A0 B RS A R AR, (1) & B
GEUR B R AR T H B2 EIR R 2R RS S S
BB LR USRS BUR NG B N E AL &L, KR
T8 EE A5 R I A S T S5 B0 N E A AN ]
EARDSP) T Rbpy ik 25 38 R i P A S, T S 80T
IR A S 1) SRR O, T AR AN T 1 S T
DL SO R 2R, A58 SR T 7 G iR 7 A/ B AT Ok 25
HE RV E I RE . (V) B BN G 5% 2 200 i oo 53 id
i) Jig S5 7k B2 40 i AE B 2R (recombinant thymic stromal
lymphopoietin, TSLP) Il ‘7 i & DC 41 /itd (decidual DCs,
dDCs), 5 5 dCD4 T4l M & A7 I 4 4% 1) RE- iy 5
TH S P i 52 PR B2 (v ) E B e R R e g R
CD56""""CD27 'NK 41 i it 3 43 944 TFN-y 25 41 g [K] -7 10
il 46 METh 1740 B, 3 1 4 2 BF i ST G 28 i A2 A%
g, 33X — Wt 90 45 SR TR N BE AR S B2 T 52 R B 1
ARG 7 R B . (vi) 7R T Wntfs 5
1M % 52 A Fzd5 5 Gem1 Z 18] () 1F S A5t 19 72 i L I &
RE MR EE TR 2 A BT 2 75 10, itk — 2
FERR AR & i R i A ke A R 2 1 AL ) B LA U
g U AL SR 0 18 R SE el 4. (vil) I
- R S0 0 B A 1) A 0 2 o YRR e ) SRR IR A 2,
3 L 7 R I IE S s ARl O A R RS SR TS
55 16 BB R4 R 3 e i s U4, O R L P R AR AL
BET B RIS

(3) TE I PR E:A 5 BAF B 5277 T 0 E F)— L8 FE Atk
W IR AL 2 O Il R AL 57 1 R AT I S AR R,
A BT R A S S LTI, R TR AT, R
FE RGO PR I R S AT 9T TR A AR U 1 R A,
T 3 T A A () R AR 7, 4 B 2 AN R S 7
iffy 1 T - BT B 00 AR 36 0 1, R T A DG hR A
T I RIE R T BUR S K B BE0G R A IR 38 S U Y
R AT A AL T,

693



EOREEAE: EH N AT AR R AR R S RO PR S X SR —— SR 1703 < XUE 1R IR AR R IR

3 RILEE S FRERE

3.1 HFREX

WE R EHAREEKER—. # (PE
AR BB B R IR 5 (2012)) A5 5, B T E AR G
KA FEAES 6% A, BFAFE 38 H A R Fa 2024090 77 441
] 5 i DL B e AR R R S R MO IR . 2 dR (HE)
ISR, WA, e RIEMBK. LR IRER
GAE. AR A S — A>3 B A, T H E
b ALPNRE VP30 N ]S RS2 S|
R A WA R BB T3 B R 42 5 R PE B R 242 0, SR R
RURYR YT 5% FH B L 204276, K 2 3006 ) LI BB 2
TR FE LS B, 505, 8. U
B AL AT SR 2R % V1A O

3.2 WRZEBLR S R

YT 22 K™ AR R R LA A7 AR B R R, 1
AR 2 H AR B 27 D38 90, 8] Lt e 3 3ot iy
W 705 I PRAIE 5E 1 45 7, 23 28 T BUR R 14> 112
T S S AR 35 - R 9 AL ) PR M VA T SRS, S IR D R
e P B SRS L R v O 7 f R 2, R o A e s T
Ak (1 E L )

ITAE R, FE T 4 L bR 4 AN 4 A0 B 1 AL AR
Fe AR B 35 A 95 B0 5L R 7T A 2 SR, T B4
UL 2 AR Sy A P o 1 TR B2 44 T ) L %
RN BE % B B2 2 PR P 1 225 R 3Rk, ik ]
o G S0 AR A 5 DR 20 271 HE 0 O 400 G v S 34 R
K IFIDNAJTHIAR 5. B 40 B B AR 1) R 8 N F Y
REXT TV B2 ) LI 78 76 1) 35k DR G g 4 T, A% K 4%
T TS IR A TE R U R 1 L H A S A G T 4
BET 0 SR DRI, 3R — 25 R A P R ()
IS FH s 7, A 2 RS A A R 181 4 7w AS I 1 T
B, A HH AR G50 o 7 9 AR 1 i 9 1 R

WEAR, B A X HE A R B0 2 IR 1 4R K T LAk
) = L PR i A X, T A SR B T 48 7R 1 — Le R
IR g 5 [X 0 AL, 1 40, 2 ILFGF AIFGFRAE 4w 15
XI55 R RA S AR SR AR B S 24 A 2P0 i
TR AR A I 1% S B g 1) S o A X 985 5 0 R 0
KB COorf72 AR gmtis X S M B I AN R A
FF 5 5 R A AL RE S BT . GIB1SARGifS X i 5248 5
WAL PE A PE L Z 48 0B . GAATESw A5 [X 9848 %

694

IO S RPURE PV 2 i ik A5 3T R E AR B MO
P99 AR A B I S AR T . (RIS, i S A
i B ARAE /N BB N U 1 S R 9% AR AL 1)
R, W EUR R T T AR BE A K R
(RIIE 3 .

A, NTTEETN AR F) 2 i E KRB (B R
I~ e L AR I A 2 9 5 ) PR AR 38 5 T 1 B - 4
e KB BA REREMTIOLHZA R E N
IR G, B HC7/ R AR P e . i, R
JUIZ A B B e 2 . B R E B S R AT
U g 1 2B 1 S AR T 328 3 A AN R AR O i A R
IR R PR B R S 3 T . AR AR R T s AR
OB S AR S AR B T 2 2 RER I i FR AR FE, )
B e TR LRE IEH R B . BRI N IR EE AL
ZAE RN R, B2 mRe. A LR
BE N b SV 2 e R R IR, B NS
IR AT BEERN w7 W =DINOES i Y =82 L PIN:9S 3 N
WA I R A, e . MR B AT IR EIR
. HRIE. ZAE. DLRIEEEE 25 )L 3 5 1
KA SRR A OC; BN B O L0« B PR
JRE O RV TR B R A R R B I E1 i
JUBS . SR, i BRI P G () BRI 1 AT 2. A
Be 7/ IR G R PR A A R IR BT s e IR G & B R B S
Xof AR 378 A B ) N, A N R B S AR 7T
A PR VR 2 1) A, T AR Sk BB AN T 2
KRB B A B R R L.

TR, A I/ R AR IR 1 N 5978 (R AL #7F 9
U T2 5800, K2 SRR/ B A A% 23 =
WAENLH]. 20144F, 7F Cell 8] T 40 & 45 2 b, A AT
ZEIA SR T DNA H S 4L J 41 8 A 1 8 A FE 40 i =B
AT ) B EAEDY, ZANE AL SE, QBRI E
FEIREEH S R TR AR W, W B FR IR ST R T
— A5 F 3L, WS R S BT AR AERENE AR
AL [R5 75 PR 58 SO I v e 51 RS Y 43 W R T
U, 873 AR A LR A A7 45 3R W T8 A% A8 1 MU,
51 R FE R S DUBR B, AR M S E g 3
BN, CAT I 7T R IR, A B2 S A% 5 5 AT LA
T 3ok A B T M AT AR 328, A3 77 30 AT BE 3 B FEDNA
I, ERfSRNA. Y@ E A% BT RE TR
o T R A TS TR RNA B R ORI
i v 2 DR R S, AT B T AR g RSO, AR ok



hEB S BBl 20174 H 475 5T

XF N S J G A B A P B s A R R RS L B A AR R
BT HORBEREANBNR, KT R AT R B A
IF] i B 1) 5 IR ik 22 e o PR A 2 S 500 [R] I X A
KEANTIRIG MM R S AR mE A 78
B INIR . 3 B Ay gk — 5 B 50T -/ R U 1 9 9
LA SR AL 7 B Bl A AR T BL.

B EBMIFN S IR — U EUAS T 1 2 3 1
J&, 545 DL % Bl 2B B 35 R (assisted reproductive technol-
ogy, ART)1E N REC T F1IE 5 24 5% 2 5 DA 25 AAiE e s Y
PRZR T/ VR 6 Y05 3 975 1100 9 IR e 2 93 WL ) 00%);
EHEESRILKEHEVIMX B RS fG%HERM
B PRI O I35 S5 A D 32 s 5, F) F ART )
H5C - MUV P8 R 2R 38 W A A FH I B WA F e e, 46
A ART H A2 T AR FE 18 R BT 7T, B A 4 1A 928 95 S Y 1Y
ML 7 R0 B 1 R AR FO IR RS K & B B, B i b
PRI EIC -/ I e 5 A0 B 110 IR L, 1 B 22 31 vy
MER ST o A AR AR L TR AR, O S H AR
IRINEE; RAt A A RIRER RS/ M. e
w7 MR SRR LA K K B AT AR
P 1L A 22 9 5 ) R LA, IF B 22 A SR AR R R T
B a - e ) LAY - AL, 2 IR L2 @ AR
ZNEA . RS, SEUR)LUK E B 0 A
J& 2 Fiig PR By i, 75 5 5O AR R M AR A A
FAH I 2 P K AR I BRI v W B R T
10 3k WA AL A% i il ) 425 O B 5k DR 3Rk, R B A
T2 R0 AR AL R0, b A, N BE T UR A SR 955 A 5
VAR BRI FUAE B, b B P I PR S R ] A
T AR B AR HH A I 0 L AR e S A A
s REMTE R, I ILAS [F)FE B0 g A 55 A fige
RO W TR 2B, B A i UFE & 5 ] ol 1 A A0 5 I
5 RE LA KR B MR MIFG2/H 93 R (1) 15 /K~
FF LA KT, nlRE AR B A e I 2R 5 S B E LK
A B AL

FEMME AR E B2, R E R 5T ILE I 7L 3 )
BCHKE ORI T — 2Kk RS RUETRNA 5
s P A L R SR I HT LN RNA, Bl tsRNAs(tRNA-
derived small RNAs). 1X $tsRNAs W I8 it /7 1) _E ) 1%
R A I 2 FF o fe e Pk, HAENUAR RLSE 15 L T R AR
AR A TS IR R T S M tsRN A R S A2 1R,
TR 2 e VR IR R R O B Rk IR (1) 0 ST IR A1
AU ZEL P EE R L. & T sRNASTERS T = fEE 4R

FF TR SZ RGN NG 7, DAL ARG B /NRNAT 2 114
FEIIBE, tsRNAs S HRNARHVE y— A R %5 2
(YRR, B PR 5 5 1 L AL 2 E 1 32 31 AR,
X GBS R AIT TT e R e T/ R 9 BN TR )
WU R T 20 5 R A1, 2448 B AR ARURIT 9 1) 4

4 B TRE THREHFEARLELE LT
3 v i R R B

VAR SR, 22 5 REE AR 7 325 (0 4 3 1 A B A ) 2
TS 13 BRI, PR T — RAVE KRR,
FEARTAMEAR . RN FHEAR. ERBMmHR AR,
REMBEAE.

I E AL R 20 B B RS N B R N
B4 ffg A0 IR B A SR A . SR HEAT TORE 4N
FE AT, R FH 200 5 R ZEL 3G RD U R, R T
S ) B R DR B A o O A IR L. i — D
RIBHR — QY % St PR . — AR gl
HIDNA F AL IR . N — AR B4 ChIP-seq
Ry F—AREpgI IR A FHA . 2 H% P47
FPHARZE, AHEIPNREHEMEEE . SRS
4R i 2 A S P . DNA I 3EAL S i Pl . R0 st
5 5P (RS HE 23 BT, s SRR DU S (R R B
PR, UL RHERIH . R4 Hd ., &aiddz
] 1) L3l 26 2R 0 AT 55

CRISPR/Cas9 2 K 2H g 5 437 A LA H: 13 468 1y R0
A, TG A [ B AR iy R 2RI A 1 A FRIE R
SR IS X —HRZ e i g 7 5L T CRISPR/Cas9
R IE R TR . & 1 (Primates) %5 31 )
RO e R ST T R TR AR AT REROR R
KRB PR, 3X — 15 1Y 1) 2 W R I 9T N 2R AR B
S NCIESYN S Bl N Y PP A e
GO T AR AT BRI e B R A 4
A, KB BN 4 A T A AT 35 AR R A, PR IX e A
A2 i B H AT 1 FROB R, K TR SR AN 2 R KR |
T 75 A2 BE 20 R 7 Ik R 2 TR 3R T % 1 T WL
FFH CRISPR/Cas9F A, & [H B} 2% FK e Dy i 7 7 A K
1 M S e B T R G, RN RO IR T s R T
BAE B, SRS TR AR

T2 fEAE S K E S EE TR G
5¢F) FHES F1iPS 34k N Epiblastf () 41 g, 17> tb 15 31

695



EOREEAE: EH N AT AR R AR R S RO PR S X SR —— SR 1703 < XUE 1R IR AR R IR

FIPGCHE [ 20 A, ¥ 5 31 70 A2 K B8 70 1) /D B 52 Rl
PAR )15 2 D e 1 B K -, I HE L ICSTRE ™ 2E A%
WM. 20165F, H AR 500 HI /N AR AL, 73 B B 46
A AR L AT R 1 8 IR SRAT R IR B AR I, I it
AR AR Y R AE, R ERL S KON 2 AT 40 A3
SRATF T RSB IR IO T A0 M, I A e £ R TR
T L R R AR A1 3 3R AT GRS T 0T T EE KRR
M. ) 2 Be 11 4 i 2 PR IR T e A SR O i R
AT E S PR R T B

AER, B AT AR C 22 o L fn B2 1Y)
T8 #A L, SR R IR i 2 L R B 98 R N AR R B
AU TSR TR R T, 201148, B AMRHE KR )
MR /D BAIHE & & I ZER ST 1 B84 IR I T4
. 20124F, FRERF A Z0E 1 O BRI 22 A2 RE K
5, PR AIME AR VR T g AIURE B (AR R 40 M v
NG IR B 3K RS 20 i BE A O BR AR B 2R 0 A
R RE/N B —— I AR AR A e R AR, B 5,
Bl R Nk L T B8 (Macaca fascicularis)
R BRI ) SR A3 Ak JVR s - 400 B, IE IO 535 - 4
Jimy DL AR 40 A, IHE 505 1 20 i mT DA AR
T, M EATEACKE DN B SR B B3R 54X, ik
— 25 I i B AT 40 B S L TR A T, X e
SEIRENE [ ARG AR A e, TR E AR A AT 40 B
ART7H G T R4 e s i i 7L S 4 B AR T 4
R 3 SR Dy AR B AR ) S T 9 e SR B T 7 L R A
B, B4, R K BB RE A VR 6 20 R /) BRI M B0
AR i 40 P R BROK /S BR R & U AR R IR i
AT, R S e IR RR R A AR X e Ak 0 i AT 1
WL TA.

A, 1 7E 20 B A0 B AL T R A 5 10
1B 52 77 T3R5 B R RY, KINEE G OFGF IR A )
MERL AT (R 1= BE F AR, R IR 2 AR 3R AR T8
W E A 2L, 7B NESRIE E EBAE T
TF 72 R PR B2 R s oK T,

BE R ST S5 IR P S B AR B BRI R, 1
(R ¥ VR DR AT 5 R M T 8 — 52 B U B A, e 4 R
LS A R ORAT JE A W B R IR EEORAF AR H 0, R
IS AT 58 4 P S R N 20 W DY RE, R ) R AR S
NBEESCER. HA, KB /N B 5E5E50 5L8 VR R 17
JE RS T S R 2 5T AR G AR AE SR AR R K
FENPAN N i A B, T N R/ 58 AL GV VR PR A7

696

ARAMEFEAIXS 7N, 55 T I R Ak, AR AN [R5 7 S0t AR
FE 4 Lk B BRI DL K A 5 o A B 40 e TR A R E
T7 SRR AN A, 52 00K J5 T A0 MR 2 R BR LU
B, B AR AR RS IR A AR Ah i 3 0 A

Ji5 463 BN Y A4 ARG 4K (in vitro activation of pri-
mordial follicles, IVA) & 3. T 201047, f& 3@ i 48 17 &
R OE TRV AE T A B AR A TR PRI 194 JER 2 9 v née
M, & T U0 R E R . BRVRPE DR SAE &  ER
& B T A O SR A T BRI i 8 L. 45 O R
VR IR BRI AT T IR S A B I ORAE, S
JR UG RV R 2L S E BITVAZE L2013 4E T H A
AR, FFER R E (AL PP AFEE10REST
AR, 201 54F (B 5 FITVARE LI A, X — BoR A
Al B A B A — s PR R T. AT, TVAS:
ARATSER AL T Wi PR 1256 B B, T Wi ) e = 22 ) Rt 2 1%
FOR B IE A A R B AHES A A, s lix — H 1
A 75 B = I JE A A PRI 7000 DAE B .

AN HIT I 388 4% 2% 62l (pre-implantation genetic
diagnosis, PGT). 18 A B it IG5 4% 212 1 (pre-implan-
tation genetic diagnosis, PGD)~ 18 X\ Hij I iy 153 1% 2 fifi
¥ (pre-implantation genetic diagnosis, PGS)%5:H KR &
(R aL, Pkt B 2 R AR & 18 Re 1) IR iR Bpkit 6
WAL 5T B IR G, 3 el B A B s T 2, PR AR
A shBER AL T E BT R E IR R E 4
FEOL T T B IR DNAR I () K QIPGD . 2T AR
Ji& A DNAKT I (1) JCBIPGD . % T BESE A& AR )L
EDNAZ T (ICNV-Seq 5 H AR 6. 7RI AL 1t 22 R A4
S 77 T, R 2 5K R B P B — Ak B e AR ) T
— AR/ BR B 7= AR I AR B YA B AR K
AN BRI R R AT, A8 T A S R B b 3B G TR 2K
WA DNATE AL T 1 A2, 12 780 R R I R 182 P A7 B2 S
2 BRI JEC L T B Y5 1 S R A I8 A% e 1) R AL T
AT 0 51 2 0 e RO (IR B DY AR L
ARy ZNEELEAR), B 20 P 7 I 00 1
VB8 0 A e, X Ak B ) R, R e R 2
(g AT RE ", B B TVER AR Augment U] 1 F 99 21
21 P 1) 2 0L A B2 e D 40 o T, 20154F, FE ML E AR
VEA T 055 K 1) Zain Rajani $% #% A4 tH 5 F 461« 44
122 )L, WURAEIVEIRIT AN ZAE I B RBE.

I 5 52 AR 5 1 2 2 ) A AR B R 2 SE B T ALAK, G
TC GRS HEBR AR R B AR B BOR L TG K RIORL 4% 12



hEB S BBl 20174 H 475 5T

ARIR T I THA M T 55 . AT, 7 LA X Uk AR Tl
B2 [ AR A GE AT AL 76 3R, K JE AR5 R Gt e 7 P
A WERG SRt B EAR; Bt A g &
MPARTR, KIEADABRAE . EHRE . o T8
LB FARER, K2 BT AR HERIES 0
BT B AE A 5 = 22 T Y S AT 7, (R ks . AT
MHEERER JE, R AR FE R R SR BORT 6 AN
B

5 FEBBFFETT M AR )

LA SR, R A L FE TSR 0 e 2, 2
TR T T 07 1 345 % 090 2 Sk, ik )
BRATUHIK O, gk R o N\ B 2R 0 R B K
4R B AR 00 ) SE LB, Aok, A B AT
fi G UK 5 VR N TF R 5 1 A 61 45 RO,
JEHBER AN BARE . HAERK. MR, T
AR i 25 1 R 0, US98 % 5 AT

51 AHAMRE 5 B

WL L R = S AR ). SRR
) AL (1) AR FE A M R AR AT R ) I A (1) i
TURNE B 7% A2 7 B (i) O T A R ) s
/3 AR AL LA (1v) 7K A A0 &Pl R 20 A B 5%
Wa; (v 2B E T 40 B A R R 43 A 1 R 4%

5.2 MEWREE S Sy
WAL E Ly BHIR S IAR S 4E Sy . R SR IRSS

L PN

J. AR AR (1) MRS T E I RkGE
PREHLEN; (11) BFAG IR 52 57 KU g R W 73 7 AL
il (1) frfd B MDA 2 5 MRS =, (iv) AR
FI M 2 M Z A 20 T IR, (v) JEIR
R E S YR AE R LA, (Vi) 2R R B S R R
A= WL

53 MILERE S FARGERE

Wk Jt £ LN BRI 3 B WA ST S iR )L B Al
TAE R, SRR W RS (1) RILAE B0W
PERARKT I L Hhodhe 126 1 B S B A ML, (1) B R
ST/ R iR R 8 I v 4 L g A S 2 A RO LA
(1il) B A AT EC A 3 e B 1) R i LA A1
TR (iv) AT/ A AL RN 5 i A R 3L )
VERTE RS (v) B AAETA TR PE O FE b

5.4 A5l TR A HE B ER

HIF 5% 32 £ <) FH R VS TR S AR AN T 40 i - & s
WAEE JJ4ERe AN A, BB 2% ] RS (1) A
20 AR 7 T R A AR T A 5 R R AR LR B I T
PEMLA; (i) FIHT400E . B RHE 8 BoR A 7
T 4 U R PR ) SRS s (dd) B SL Ay R BhAS I
AR TR B AR BT AL AR (iv) # R T
KEARK AT LM ARG, (v) B SRR )
AT R VR AR R A2 8 T ORAF R IS VR R A5 (vi)
A TR A 5 R A A T VA N e R (vil) R R
ERESRUNDIRT B D ORE R = WA R AT I

HHEARZORE BUR AR . 20009 E [H Fr AN A F mikie iz, 2009

1
2
3
4

HuZ,LiZ, YulJ, etal. Association analysis identifies new risk loci for non-obstructive azoospermia in Chinese men. Nat Commun, 2014, 5: 3857
Jiang M, Gao M, Wu C, et al. Lack of testicular seipin causes teratozoospermia syndrome in men. Proc Natl Acad Sci USA, 2014, 111: 7054-7059
Ni B, Lin Y, Sun L, et al. Low-frequency germline variants across 6p22.2—6p21.33 are associated with non-obstructive azoospermia in Han
Chinese men. Hum Mol Genet, 2015, 24: 5628-5636

Xu B, Chen M, Ji X, et al. Metabolomic profiles delineate the potential role of glycine in gold nanorod-induced disruption of mitochondria and
blood-testis barrier factors in TM-4 cells. Nanoscale, 2014, 6: 8265-8273

Mao Z, Xu B, Ji X, et al. Titanium dioxide nanoparticles alter cellular morphology via disturbing the microtubule dynamics. Nanoscale, 2015,
7: 84668475

Hermann B P, Sukhwani M, Winkler F, et al. Spermatogonial stem cell transplantation into rhesus testes regenerates spermatogenesis producing
functional sperm. Cell Stem Cell, 2012, 11: 715-726

Yang S, Ping P, Ma M, et al. Generation of haploid spermatids with fertilization and development capacity from human spermatogonial stem
cells of cryptorchid patients. Stem Cell Rep, 2014, 3: 663-675

697


https://doi.org/10.1073/pnas.1324025111
https://doi.org/10.1093/hmg/ddv257
https://doi.org/10.1039/C4NR01035C
https://doi.org/10.1039/C5NR01448D
https://doi.org/10.1016/j.stem.2012.07.017
https://doi.org/10.1016/j.stemcr.2014.08.004

MSE: AT N SR A TE BR A PR A S 0 SR —— S 170 WU R IR AR LRk

21

22

23

24

25

26
27

28
29

30

31

32

33

34

35

36

37
38

698

Yuan Y, Zhou Q, Wan H, et al. Generation of fertile offspring from Kir"/Kir"" mice through differentiation of gene corrected nuclear transfer
embryonic stem cells. Cell Res, 2015, 25: 851-863

Zhou Q, Wang M, Yuan Y, et al. Complete meiosis from embryonic stem cell-derived germ cells in vitro. Cell Stem Cell, 2016, 18: 330-340
Shi Y, Zhao H, Shi Y, et al. Genome-wide association study identifies eight new risk loci for polycystic ovary syndrome. Nat Genet, 2012, 44:
1020-1025

Chen ZJ, Zhao H, He L, et al. Genome-wide association study identifies susceptibility loci for polycystic ovary syndrome on chromosome 2p16.3,
2p21 and 9q33.3. Nat Genet, 2011, 43: 55-59

Zhen X M, Sun Y M, Qiao J, et al. Genome-wide copy number scan in Chinese patients with premature ovarian failure. J Peking Univ, 2013, 45:
841-847

Feng R, Sang Q, Kuang Y, et al. Mutations in 7UBB8 and human oocyte meiotic arrest. N Engl J Med, 2016, 374: 223-232

HuM W, Wang Z B, Teng Y, et al. Loss of protein phosphatase 6 in oocytes causes failure of meiosis II exit and impaired female fertility. J Cell
Sci, 2015, 128: 3769-3780

Qi ST, Wang Z B, Ouyang Y C, et al. Overexpression of SETbeta, a protein localizing to centromeres, causes precocious separation of chromatids
during the first meiosis of mouse oocytes. J Cell Sci, 2013, 126: 1595-1603

Wang Z B, Jiang Z Z, Zhang Q H, et al. Specific deletion of Cdc42 does not affect meiotic spindle organization/migration and homologous
chromosome segregation but disrupts polarity establishment and cytokinesis in mouse oocytes. Mol Biol Cell, 2013, 24: 3832-3841

Guo F, Yan L, Guo H, et al. The transcriptome and DNA methylome landscapes of human primordial germ cells. Cell, 2015, 161: 1437-1452
Hou Y, Fan W, Yan L, et al. Genome analyses of single human oocytes. Cell, 2013, 155: 1492—-1506

Ding X, Liu G, Xu B, et al. Human GV oocytes generated by mitotically active germ cells obtained from follicular aspirates. Sci Rep, 2016, 6:
28218

Zou K, Yuan Z, Yang Z, et al. Production of offspring from a germline stem cell line derived from neonatal ovaries. Nat Cell Biol, 2009, 11:
631-636

Yan L, Yang M, Guo H, et al. Single-cell RNA-Seq profiling of human preimplantation embryos and embryonic stem cells. Nat Struct Mol Biol,
2013, 20: 1131-1139

Wang L, Zhang J, Duan J, et al. Programming and inheritance of parental DNA methylomes in mammals. Cell, 2014, 157: 979-991

Xing Z, Lin A, Li C, et al. IncRNA directs cooperative epigenetic regulation downstream of chemokine signals. Cell, 2014, 159: 1110-1125
Zheng G, Dahl J A, Niu Y, et al. ALKBHS is a mammalian RNA demethylase that impacts RNA metabolism and mouse fertility. Mol Cell, 2013,
49: 18-29

B R BB 02, hERHE B KRR 104 b [ 2R SRR A%, dERT: BE2 iR AL, 2011

Machtinger R, Laurent L C, Baccarelli A A. Extracellular vesicles: roles in gamete maturation, fertilization and embryo implantation. Hum
Reprod Update, 2016, 22: 182-193

Deglincerti A, Croft G F, Pietila L N, et al. Self-organization of the in vitro attached human embryo. Nature, 2016, 533: 251-254

Zhou C C, Irani R A, Zhang Y, et al. Angiotensin receptor agonistic autoantibody-mediated tumor necrosis factor-alpha induction contributes to
increased soluble endoglin production in preeclampsia. Circulation, 2010, 121: 436-444

Zhou C C, Zhang Y, Irani R A, et al. Angiotensin receptor agonistic autoantibodies induce pre-eclampsia in pregnant mice. Nat Med, 2008, 14:
855-862

Kohli S, Ranjan S, Hoffmann J, et al. Maternal extracellular vesicles and platelets promote preeclampsia via inflammasome activation in tro-
phoblasts. Blood, 2016, 128: 2153-2164

Shen J, Jiang D, Fu Y, et al. H3K4me3 epigenomic landscape derived from ChIP-Seq of 1000 mouse early embryonic cells. Cell Res, 2015, 25:
143-147

Wang H, Xie H, Guo Y, et al. Fatty acid amide hydrolase deficiency limits early pregnancy events. J Clin Investig, 2006, 116: 2122-2131
Wang Q, Lu J, Zhang S, et al. Wnt6 is essential for stromal cell proliferation during decidualization in mice. Biol Reprod, 2013, 88: 5

Fu Z, Wang B, Wang S, et al. Integral proteomic analysis of blastocysts reveals key molecular machinery governing embryonic diapause and
reactivation for implantation in mice. Biol Reprod, 2014, 90: 52

Ruan Y C, Guo J H, Liu X, et al. Activation of the epithelial Na" channel triggers prostaglandin E2 release and production required for embryo
implantation. Nat Med, 2012, 18: 1112-1117

Zhang C, Large M J, Duggavathi R, et al. Liver receptor homolog-1 is essential for pregnancy. Nat Med, 2013, 19: 1061-1066

Zhang Y, Chen Q, Zhang H, et al. Aquaporin-dependent excessive intrauterine fluid accumulation is a major contributor in hyper-estrogen induced
aberrant embryo implantation. Cell Res, 2015, 25: 139-142


https://doi.org/10.1038/cr.2015.74
https://doi.org/10.1016/j.stem.2016.01.017
https://doi.org/10.1038/ng.2384
https://doi.org/10.1038/ng.732
https://doi.org/10.1056/NEJMoa1510791
https://doi.org/10.1242/jcs.173179
https://doi.org/10.1242/jcs.173179
https://doi.org/10.1242/jcs.116541
https://doi.org/10.1091/mbc.E13-03-0123
https://doi.org/10.1016/j.cell.2015.05.015
https://doi.org/10.1016/j.cell.2013.11.040
https://doi.org/10.1038/srep28218
https://doi.org/10.1038/ncb1869
https://doi.org/10.1038/nsmb.2660
https://doi.org/10.1016/j.cell.2014.04.017
https://doi.org/10.1016/j.cell.2014.10.013
https://doi.org/10.1016/j.molcel.2012.10.015
https://doi.org/10.1038/nature17948
https://doi.org/10.1161/CIRCULATIONAHA.109.902890
https://doi.org/10.1038/nm.1856
https://doi.org/10.1182/blood-2016-03-705434
https://doi.org/10.1038/cr.2014.119
https://doi.org/10.1172/JCI28621
https://doi.org/10.1038/nm.2771
https://doi.org/10.1038/nm.3192
https://doi.org/10.1038/cr.2014.139

hEB S BBl 20174 H 475 5T

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Chen Q, Zhang Y, Peng H, et al. Transient 8,-adrenoceptor activation confers pregnancy loss by disrupting embryo spacing at implantation. J
Biol Chem, 2011, 286: 4349-4356

Zhang S, Kong S, Wang B, et al. Uterine Rbpj is required for embryonic-uterine orientation and decidual remodeling via Notch pathway-inde-
pendent and -dependent mechanisms. Cell Res, 2014, 24: 925-942

Guo P F, DuM R, Wu H X, et al. Thymic stromal lymphopoietin from trophoblasts induces dendritic cell-mediated regulatory TH2 bias in the
decidua during early gestation in humans. Blood, 2010, 116: 2061-2069

DuMR, Guo P F, Piao H L, et al. Embryonic trophoblasts induce decidual regulatory T cell differentiation and maternal-fetal tolerance through
thymic stromal lymphopoietin instructing dendritic cells. J Immunol, 2014, 192: 1502—1511

Fu B, Li X, Sun R, et al. Natural killer cells promote immune tolerance by regulating inflammatory TH17 cells at the human maternal-fetal
interface. Proc Natl Acad Sci USA, 2013, 110: E231-E240

Lu J, Zhang S, Nakano H, et al. A positive feedback loop involving Gem1 and Fzd5 directs chorionic branching morphogenesis in the placenta.
PLoS Biol, 2013, 11: ¢1001536

LiJ, Wang W, Liu C, et al. Critical role of histone acetylation by p300 in human placental 113-HSD2 expression. J Clin Endocrinol Metab, 2013,
98: E1189-E1197

Wang W, Guo C, Zhu P, et al. Phosphorylation of STAT3 mediates the induction of cyclooxygenase-2 by cortisol in the human amnion at par-
turition. Sci Signal, 2015, 8: ral06

Xu P, Zhao Y, Liu M, et al. Variations of MicroRNAs in human placentas and plasma from preeclamptic pregnancy. Hypertension, 2014, 63:
1276-1284

Luo R, Shao X, Xu P, etal. MicroRNA-210 contributes to preeclampsia by downregulating potassium channel modulatory factor 1. Hypertension,
2014, 64: 839-845

Yang Y, Wang Y, Zeng X, et al. Self-control of HGF regulation on human trophoblast cell invasion via enhancing c-met receptor shedding by
ADAMI10 and ADAM17. J Clin Endocrinol Metab, 2012, 97: E1390-E1401

Riley B M, Murray J C. Sequence evaluation of FGF and FGFR gene conserved non-coding elements in non-syndromic cleft lip and palate cases.
Am J Med Genet A, 2007, 143A: 3228-3234

ZhaoJ Y, Qiao B, Duan W Y, et al. Genetic variants reducing MTR gene expression increase the risk of congenital heart disease in Han Chinese
populations. Eur Heart J, 2014, 35: 733-742

Wen X, Westergard T, Pasinelli P, et al. Pathogenic determinants and mechanisms of ALS/FTD linked to hexanucleotide repeat expansions in
the C9orf72 gene. Neurosci Lett, 2017, 636: 16-26

Tsai P C, Chen C H, Liu A B, et al. Mutational analysis of the 5’ non-coding region of GJB1 in a Taiwanese cohort with Charcot-Marie-Tooth
neuropathy. J Neurol Sci, 2013, 332: 51-55

Turaga L T, de Faria D O, Kyosen S O, et al. Novel GAA mutations in patients with Pompe disease. Gene, 2015, 561: 124—131

Heard E, Martienssen R A. Transgenerational epigenetic inheritance: myths and mechanisms. Cell, 2014, 157: 95-109

Daxinger L, Whitelaw E. Understanding transgenerational epigenetic inheritance via the gametes in mammals. Nat Rev Genet, 2012, 13: 153-162
Lim J P, Brunet A. Bridging the transgenerational gap with epigenetic memory. Trends Genet, 2013, 29: 176-186

Rando O J, Simmons R A. I’'m eating for two: parental dietary effects on offspring metabolism. Cell, 2015, 161: 93-105

Skinner M K. Metabolic disorders: fathers’ nutritional legacy. Nature, 2010, 467: 922-923

Dabelea D, Crume T. Maternal environment and the transgenerational cycle of obesity and diabetes. Diabetes, 2011, 60: 1849—1855

Wei Y, Schatten H, Sun Q Y. Environmental epigenetic inheritance through gametes and implications for human reproduction. Hum Reprod
Update, 2015, 21: 194-208

Ding G L, Wang F F, Shu J, et al. Transgenerational glucose intolerance with Igf2/H19 epigenetic alterations in mouse islet induced by intrauterine
hyperglycemia. Diabetes, 2012, 61: 1133-1142

Xu G F, Zhang J Y, Pan H T, et al. Cardiovascular dysfunction in offspring of ovarian-hyperstimulated women and effects of estradiol and
progesterone: a retrospective cohort study and proteomics analysis. J Clin Endocrinol Metab, 2014, 99: E2494-E2503

Yan Y E, Liu L, Wang J F, et al. Prenatal nicotinic exposure suppresses fetal adrenal steroidogenesis via steroidogenic factor 1 (SF-1) deacetyla-
tion. Toxicol Appl Pharmacol, 2014, 277: 231-241

Kou H, Liu Y, Liang G, et al. Maternal glucocorticoid elevation and associated blood metabonome changes might be involved in metabolic
programming of intrauterine growth retardation in rats exposed to caffeine prenatally. Toxicol Appl Pharmacol, 2014, 275: 79-87

Chen Q, Yan M, Cao Z, et al. Sperm tsRNAs contribute to intergenerational inheritance of an acquired metabolic disorder. Science, 2016, 351:
397-400

699


https://doi.org/10.1074/jbc.M110.197202
https://doi.org/10.1074/jbc.M110.197202
https://doi.org/10.1038/cr.2014.82
https://doi.org/10.1182/blood-2009-11-252940
https://doi.org/10.4049/jimmunol.1203425
https://doi.org/10.1073/pnas.1206322110
https://doi.org/10.1371/journal.pbio.1001536
https://doi.org/10.1210/jc.2012-4291
https://doi.org/10.1126/scisignal.aac6151
https://doi.org/10.1161/HYPERTENSIONAHA.113.02647
https://doi.org/10.1161/HYPERTENSIONAHA.114.03530
https://doi.org/10.1210/jc.2012-1150
https://doi.org/10.1093/eurheartj/eht221
https://doi.org/10.1016/j.neulet.2016.09.007
https://doi.org/10.1016/j.jns.2013.06.011
https://doi.org/10.1016/j.gene.2015.02.023
https://doi.org/10.2337/db11-1314
https://doi.org/10.1210/jc.2014-2349
https://doi.org/10.1016/j.taap.2014.03.019
https://doi.org/10.1016/j.taap.2014.01.007
https://doi.org/10.1126/science.aad7977

MSE: AT N SR A TE BR A PR A S 0 SR —— S 170 WU R IR AR LRk

68

69
70

71
72

73

74

75

76

77

78

79
80

81
82

700

Hai T, Teng F, Guo R, et al. One-step generation of knockout pigs by zygote injection of CRISPR/Cas system. Cell Res, 2014, 24: 372-375
Wan H, Feng C, Teng F, et al. One-step generation of p53 gene biallelic mutant Cynomolgus monkey via the CRISPR/Cas system. Cell Res,
2015, 25: 258-261

Chen Y, Cui Y, Shen B, et al. Germline acquisition of Cas9/RNA-mediated gene modifications in monkeys. Cell Res, 2015, 25: 262-265

Wu 'Y, Zhou H, Fan X, et al. Correction of a genetic disease by CRISPR-Cas9-mediated gene editing in mouse spermatogonial stem cells. Cell
Res, 2015, 25: 67-79

Hikabe O, Hamazaki N, Nagamatsu G, et al. Reconstitution in vitro of the entire cycle of the mouse female germ line. Nature, 2016, 539: 299-303
Yang H, Shi L, Wang B A, et al. Generation of genetically modified mice by oocyte injection of androgenetic haploid embryonic stem cells. Cell,
2012, 149: 605-617

Li Z, Wan H, Feng G, et al. Birth of fertile bimaternal offspring following intracytoplasmic injection of parthenogenetic haploid embryonic stem
cells. Cell Res, 2016, 26: 135-138

Wan H, He Z, Dong M, et al. Parthenogenetic haploid embryonic stem cells produce fertile mice. Cell Res, 2013, 23: 1330-1333

Li X, Cui X L, Wang J Q, et al. Generation and application of mouse-rat allodiploid embryonic stem cells. Cell, 2016, 164: 279-292

Li Q, Tao L, Chen B, et al. Extrahepatic bile duct regeneration in pigs using collagen scaffolds loaded with human collagen-binding bFGF.
Biomaterials, 2012, 33: 42984308

Donnez J, Dolmans M M, Pellicer A, et al. Restoration of ovarian activity and pregnancy after transplantation of cryopreserved ovarian tissue: a
review of 60 cases of reimplantation. Fertil Steril, 2013, 99: 1503-1513

Li J, Kawamura K, Cheng Y, et al. Activation of dormant ovarian follicles to generate mature eggs. Proc Natl Acad Sci USA, 2010, 107:
10280-10284

Yin O, Cayton K, Segars J H. In vitro activation: a dip into the primordial follicle pool? J Clin Endocrinol Metab, 2016, 101: 3568-3570

Wang T, Sha H, Ji D, et al. Polar body genome transfer for preventing the transmission of inherited mitochondrial diseases. Cell, 2014, 157:
1591-1604

Tachibana M, Amato P, Sparman M, et al. Towards germline gene therapy of inherited mitochondrial diseases. Nature, 2013, 493: 627-631
Oktay K, Baltaci V, Sonmezer M, et al. Oogonial precursor cell-derived autologous mitochondria injection to improve outcomes in women with
multiple IVF failures due to low oocyte quality. Reprod Sci, 2015, 22: 1612-1617


https://doi.org/10.1038/cr.2014.11
https://doi.org/10.1038/cr.2014.158
https://doi.org/10.1038/cr.2014.167
https://doi.org/10.1038/cr.2014.160
https://doi.org/10.1038/cr.2014.160
https://doi.org/10.1038/nature20104
https://doi.org/10.1016/j.cell.2012.04.002
https://doi.org/10.1038/cr.2015.151
https://doi.org/10.1038/cr.2013.126
https://doi.org/10.1016/j.cell.2015.11.035
https://doi.org/10.1016/j.biomaterials.2012.03.003
https://doi.org/10.1016/j.fertnstert.2013.03.030
https://doi.org/10.1073/pnas.1001198107
https://doi.org/10.1016/j.cell.2014.04.042
https://doi.org/10.1177/1933719115612137

hEB S BBl 20174 H 475 5T

Fertility and reproductive health: the challenges and strategies in
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Reproductive health has been one of the most important topics in the area of population and heath, which deeply affects
the economic and social development around the world and therefore is of universal concern. Currently, the fertility and
reproductive health of human beings is seriously affected by gradually increased childbearing age, environment pollution,
social stress, life style alteration, etc. In China, the “Second-Child” policy is also bringing new challenge for human
reproductive health. To meet the challenge, the Department of Medical Science, Department of Information Science,
Department of Chemical Science, Department of Life science, and Department of Policy in National Natural Science
Foundation of China jointly hosted the 170th “Shuangqing Forum” focusing on “Fertility and reproductive health” on Dec
1-2,2016. More than 40 experts in the fields of reproductive biology, reproductive medicine, reproductive engineering,
genetics, obstetrics and gynecology, pediatrics, chemistry, imaging, and epidemiology were invited to attend the forum.
The participants conducted full and in-depth discussion on five topics including “reproductive engineering and stem
cells”, “germcell development and maturation”, “embryonic implantation and pregnancy maintain”, “fetal development
and offspring health”, and “new technology in reproductive medicine”. The key scientific questions and major research
directions in the field were subsequently summarized. This article reports the contents and scientific questions discussed
in the forum, aiming to promote the development of the related areas.
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