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How can genome changes other than mutations be inherited?
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Sh, XBBMAZEFTFEEENRH, F AR BRI NEGER LR H. KEFRRNA, XA EEFE
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P L 2 a4 Ye 4 BT AE DNA T FIA Je A= el 248
AIAE LN A A AR Ak, i B A AR R R E 1Y . mT LA
BHERY. 19424F, SelE A4 W) °F X Waddingtond i 1 3%
Mg IS, Jaok, e Mist AL A Ak S i i 3 R 9
FEtnfar AR R T & w24 Y 2 U A 2 AR
A2 201 28 904 ARTE WL, T+ 20084 ¥4 SR ik 23 1Y
AL LS A T B XTI A,

WL 18t 1 2 1R R 5% PN 45 32 22 40 7% DNA T 4k
(DNA methylation) . 4 4 1 & 1fii (histone modifica-
tion). JEZRASRNA (non-coding RNA) . X Zt {f {4 2k 3%
(X chromatin inactivation) . & 41 Elic (genomic im-
printing) . %4 {f i & ¥ (chromatin remodeling) % £ Fi
B 7 2. 30 3R L5 A 8 M o AN (] 1) 4 5 3
[R5 B I A AT 23 vk, AT A B R 4 P 3Rk |
Z AR BEE RS AEY IR
Yy 0 R W RS, RO 35 % A 1 BF Y T B o
B, WA A P 34k 4H (single-cell methylome). %1k
VA7 2 £ I 7 (oxidative bisulfite sequencing, OxBS-

TR F, LI REFHRENS, RAREERE, THERE, K

seq) 45 B A Y 7 FH AL 1 75 A B 22 1) 2 UL gt A% 2
S F AL A 50 b B A A A RS ST R AL 08
WA RO, B BT AN TIR A, B 5 R
ESURS AUESUSu s iIb Er V& SRR S
WL 358 2 8 P2 ML Al 1oz ) 300 0 1) BF S e HG i PR 3 9
J:[4~6].

R R 2 WL 32 A% 27+ 165 A B 6% 5 ey 381 40 J 2 =2 2>
PR R IR AR, IR 4 2 WA AE 23 K SF- Al
ASPRIK P35 A B W2 AR SCRE MK A ) B2 X ST 4F A F
FUE AT R B B A A

1 AU Tl i b It L

1.1 DNAHJ}E4E

DNA H B4k J& — -0 H S 2 DNA L A& i ik
PR eI FE D, R R (A) Bl O 5 I (C) i i 7 P 3
HBMNMA TSP kAN A, I H T LGE
i G Ay SR A B AL 4 AR TEEFE BT,
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DNA H LAk & A 7 JE PR I 8h 7 X3k, % 3k R i) 3¢
TR B AR T X A A AR — s A K
KB EERZEREMEN, WEREHE. X
(LN N R AN 2o 1) 7l o

DNA I 5L Ak 2 f5 T 5 R & B ) 4 L 3t £ 27
. F AR, DNA 54k 2 DNAH L%
fiti(DNA methyltransferase, DNMT)fi#: k.5 i 15 78 B
W Yy UL R — S5 B AR (N4 ol . SR 45
DNA 34k 3= %2 6- T S i 138 (6-mA) ), i 7 1o 45
LA A Yy e 0] J2 5- L Jf s 0 (5-mC) !B, I AE Sk,
Fe i 22 BIRFFE N 2 DNA F BEAL 45 69 2 LR L st
L LA B 3 DR 20 K- 5 R RE K. R 58 & BLAE
HHESH Y, DNA AR 80 2 gt 5 7e 48 4
KRy, Hedr ] st fg A4 B AL R A T i e i - 1
IE W5 (G) M H R (CpG) I 5 b SR AE A& HEBh 9
Hh ) S £ A E 1 DR g e B

5-mCIH H I AL TE B R BRI 2 R Fh i £, Hi—
JETEDNAHT B s % A H 34k, kA Mk T 224k (de
novo methylation), 53 — Ff ] 2 7E DNA & il 5 1K 4
DNAREHE X A B A B4 R 17 34k, B0 45 2
k. (maintenance methylation). 7EiX- i FEFFDNMTiE
F T EEMAE . DNMT [l & % 4 35 44 1% 5L
DNMT1, DNMT3A, DNMT3BFIDNMT3LMY, i3 /2
i B DNMT3A, DNMT3B L) K& A B 45 g 3% 1 1
DNMT3L I [F] 5¢ /&, J& & 5 i W) /& i DNM T 167 353 5¢
W, B S DNAF REALfEM M R e A FE R, X
1 1F J& DNA F 3 AR 78 43 1 7K F 38 15 1y 3= 38 07 1L
I 7L h 4 I DNMTLEE [ HAA — 4> Nty 18 55 45 #4 32k Fn
— A Com AL S IR, P55 b bl i AR b S A
i ELAT AH B S DL 5 RIS, DNMT14 2
DNATE 41 it J5 39 SH DNA K& Hil HLES (1) — 4~ 4 i 47,
X R D g Y 35 B . EDNA Y T A il
(It FErf, A ECERERE, BT A 8 DNAAS HAT AH R Y
H RLAb 846, i DNMTLA] LR S v iR ) CpG I H.iE
T 0 BB A 114 EE 35 35 A RS X R A7 ) i g
k3 R5-mC, i Ik B 4E 5 A DNA S+ 5 B0
T 5 H ] A8 i ) 2 R e,

R Sk LAY [ 3 W8t A5 22 PR 45, H Ak B 8 il af
ENIERE - Y A SR S Rk a0 L LB S A
AW, Bliah LW RS R E R, Biangn
PR HP i A 10 DNM T 198 53 % s b 25 BRkDNA 4> 1 |
f R Ak 3 Bl 2 B 32k U A A A o e g 1),

LG T DNA 2 H 3L il Y i 52 AR 2 802 21 1 i B
oY % B I R B o A T8O T A R B I ST
B, TET1 (ten-eleven translocation methylcytosine di-
oxygenase 1) A] UL {ifi 5-mC 48 1k i 5- %5 FFY 35 it s g
(5-hmC), MDNMTLHAEEIRHI5-hmC, fifi i R b
DNAS il bt %, i T g & #5 3 5 2 W IR i 1
FEO2 i 5 St A ST N A AE 5 Al i B L DT R
B 4T (base excision repair-mediated, BER)) 33l
£ W RAL, AR 55 U] 1& & (nucleotide excision re-
pair, NER) 5| % Y 25 B! S AL % Z FbL il 2> (K 1, 78
Wi 7L 2h 4 40 B, DNA XUEE 7 5 i DNMT3A il
DNMT3BHt: A fk i 47 T B Ak A ic, koA DSk F AR
fb. 7EDNAK il iyt B rp, 57 [ 5 " DNMT1
KAEVER, 8137 5 CpGAn HY 3L B & i ity Y 3 35 1A
A X8 kA7 i FH Ak DT 52 Ji DNA F b A 10 DA B
B FEEMAL R, FROMERFH S AL, Y DNMT LK
B W A R, TEEEDNASY T 1Y B Rk Ar g 8
Ahefeib T 2, XFh 2 B AL 1 7 AR Rk s 2 H
ik, B/EDNAR R, FIXTR e, DNAFE )£
LA Z R 072, WIEETETR G S0 H 34k,
filg B B iy 2 FH Ak, SRR DI BRIE A =iy 4 3L,
5- FT 5 i i e Jt 2 e S5 2 Ay L Hoh, TETE B R
BN R EA SRS ES, TETEAWH
5-mC4fLAL5-hmC, i 5-hmCE &2 il i 72 i A RE 6 Bt
DNMTLiH5, {45 )54 /Y B Bk bric 78 52 il i 72
R, BB AW EALH H ).

[ AEHD, A T AR RS A2 R Y a5t 4% 1% 2L
PE, o5 506 A7 70 AR N A G Al A 2 1P R
AL, 3 AR AR R Z 1] B S Ak a5t A% 0 F 5 1B of i
2. 5 AR AN R A SR T2 B R B SRR AR TR Y
&, BME AT E AR R e A
JWHINP, HREXRY, TETIMTET2S 5/)FAR 1
A B A0 R 43 S AR e ) 2 Rk g AR P2 FE BT
0 TE - 05T VR i A B 5 3R A X TR
B (%) F LA R B TR AR, T 7E BE LD A 1 R G &
BT, CARMDNAH AL — H BE 515 21 4k 15,
TBE 2R 0 00 2 4 R5E 2 1640 fa B Bt . 65 B9+ 1) F 3
FEZHAE 43 0o A8 v 25 O L3 W 0 Y Ak 31 S5 A
T R AR AT [R]85 SCIE A AE B4 i
NI, BB 2253 45T, R FEER AL
WAL ESh vk ah i 2 W b f2, XAy
F 3l P AR TET MM Y, A A 75 22 Mg i wis g
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Figurel DNA methylation and demethylation

DNA 1 127,

HULAKMER , TR R F /K ik & oK
F-, DNA T H LAk A1 e B SE AL A0 02 il 22 il 53 0% Fn
TS 55, B DNMTREE R KM TETHE A K
W, EEMIEERIVERT, B A M5 (4 2 5 6515
DMLY AR, 24K, LIEsh W R B, Hiridcsk
FFT K BRBENS AT (0 B4 3 5h F b i RE M ZE 1,
A A A5 W 9E 45 SL 48 /R e TET 38R [ F e nl B A7 76 1
b 3250 2 W R4k 2 (1 120270 I, 7EDNAF 3tk
7 AT AF ARV 22 BE ).

1.2 HEAEN

20 5 11 (histone) 2 A4 B 4 €0 T (4 S AR 45 4 J 1
HE A LR E ML X 5 DNA L A B B A% /N K
(nucleosome), H:Niiii FE B Y 15~38/ 2 JL iR ik ik 2 Bl
PRGBS T L 2
Pk At . BRI Az 2R AL S, XS AT DLSE i e (2
JoT B 25 0 DL R g 0 I 5 AR o T ISR R, NS
SN SR . DNAS 53 0516 42 4 4= it 7
N ) 4 28 2 A8 A 2 Rl A T 2 2R g 129 g
YE Rt AL A5 B —F 4y i A& 25 f5 1K
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A WF 5T E FE AR D) A0 b, 5 Y £8 T (Hetero-
chromatin) X (1) £H 2 1 H3%k 2H 45 11 72 44 (histone vari-
ant)H3.14% 1 ok AT B ke 5 09 HOSE AR 5 RS i
ATXRS/GIHHI I &I BUH3K 27mel, #5 Bl 2 4 5
o J5R DX T B A AR AL TR e {5 R (euchromatin)
DX & A ) 41K A8 PR H3.31] L3 e H3K 27mel 15 1
T 2 7 e €0 R A AR A 0L, 7 4 A 22 43 %
AR, AU AR R 4B A A 56 4 2R (08 1 i 1Y
A AT A 33 ol S e 0 o0 45 g DR AR 400 i A2 3 38 AR
Hf b (B2, RUBAG F B 55 %28 £
Rl A8 70 F-(WncRNA . TE, HEHZA . JFHEA
AR S ) AR, KRB R S T LS e e 0 T 1Y) 45
FYIF FLIRE LR A Ik, R, st id 72 58 A7 21 045
PR 2 D B HLAth PR 2R 14 5 ).

TR FR B, e /N B i IC - R G Y 2
HEABMTEZ MBI SIS RET, & A45E
AN B mRE, BiEH3/H4ac, H3K27me3,
H3K9mMe24:BY: 75 3245 (fertilization) TR UG 5, M . M
Bl 7 Rl& T LA T (zygote), SRJG & T HIE R 240 T 14
HEAT 55 — 6 2 035 1% 5 45 72 (epigenetic reprogram-
ming), EEE AN R0 A BB RS (L F5 DNA
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Figure2 (Color online) Establishment and passage of epigenetic modification

Hedl | 2 AR R AR B VS ) BT BR O SR
Sz, AEREE BRI K F AR A4 AR 4 40 i (germline) Hh
PEAT 50 50 3 03t 1 7 g AR 5. Ao 3 1 s 3
e i 2 A T L PR TR R AR ) 2 O 1R A2 412 A o 1 T 1%
ot B AU, R HERR T — i e A RN R gl
BRI RE. SR PR R A B PR TR R i
AE A 4 5 SR 3 A 2 WL 1 338 ) I A TR T

1.3 JAE4iIRNA

JE4RSRNA (non-coding RNA, ncRNA)Z 8 R fE
BPE I B A BB RNA, 32 240 35 8 5 3E dn 19
(house-keeping NncRNA, £ #5rRNA, tRNA, snRNA
&), FEEIESHSRNA (regulatory ncRNA). Hrp H
A IR 45 ) BE 1Y neRNAZ 43 F 1 K/N EE 5 i
(1) KAE4 5 RNA (IncRNA); (2) % 1k % s RNA
(sncRNA), f1$FsiRNA, miRNA, piRNA.

INCRNA AT 7E 2 A~ FE PR 21 7K1 e #5708 15 4
It H g5 B A REE DIRE 0 8 1 T B RNAZS &1 & 45
PEVE AL, sncRNA BT DL 13 £ 5 mRNA 1 [ fif F1i75

S €0 o5 P AR DA R s B Rk . A AR R B,
o ) sSIRNA F1 piRNA 7] DL #5 Bh U1 Bk %% )% oo 14
(transposable element, TE). /) 5L A= 58 41 g H ) piRNA
WL ER M AE S5 T DNA AL i 356 R Ep e 1Y 2
7B wEREsiRNAGE i 7 U184 RNA  (nascent RNA)
15 B H3K O JL L 54 B il ClrAZL 45 2 55 22 5 e (A gk |-,
M 1 S5 e € B B A3, 41, neRNAGS AT the
TE AN oAk iz B D RERH (1 2).

TENRIKSE 9 R B, A Z A ncRNATETE T /)
FUAKE AR T, Il 2RI A A7, AT
AT — R R 2200, AR A A T4 R gk
A, BLATIX 2 ncRNA FE 48 R5 41 i 1F 5 A= PRI 20 9 5
P HAT A/ AL 8ok [ AR B ncRNA TR
RS 5 RMBL 5 B 8 TR TR, AT
IR IAEA Y AL dUh, neRNAZS T 1T LA 2E4R T-40
22 W) (AL 5 A 20 L R A B 40 )23, 35k o R U gt A 2
M 7B AR 2 T A% b 4R 1 T .

b5 R, ncRNAZS 5 T 2R 51610 1Y 22
ST, I H AR 7R neRNATE 4 i 7K S F14S 14 7K - Y 26 00
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AR5 B A bl e 3 A

1.4 JEP4IEL

HE K ZH BT (genomic imprinting) & 15 3 [ WE
PR A5 A7 e TR A A5 3 2 AR B A v & A T S TRIAG 2
Wi AL B, FECFAR R R E T A s B 3
PG FEH . EpE IR s A AN S A, & 7
BN, I HREFEAI SRR L. HETAFSE &
PR 20 B i B 4 57 37 31 Ep i #8 4il IX (imprinting  control
regions, ICRs)f 4% ; A FIAC A KL K 4 114 | CRs A7
TEAS [R) A% B 1) DNA F IR A& M A 4l & g i, i B
X B IR 27 B — S 23K (T . ncRNA DL I 9
DNAJCFIY P8 #5738, SN Eie Rt A A A EE
FIAZEAER, EERER S H ARG AT, &
SRR ILIE A G B R H, H 25 R AE R &
EE[%]-

FE/N B, DR 2 BRI AE B — F6 st A% T
FE(RATEZRE IR B Z G 0 & IKan)id R P AR T
ke B I & B — SRS 0 4 K7 (A Dppa3) AT
DL 328 445 4 ERAC X 4 H3K 9me2 WA 1717 417 1 T et 36 3% Pk,
PLZERS ICRsI H 3L 1B 1, 84 —LEDNALS & 1
ZEpS7LA K Trim28L 75 12 56 H g ik A rp 5 Bl 244557 B
IC X [ DNA T LA A 1 BY. 8K 1 L PR 20 Elie S 758
AR L T g R (R AR ARG R B A R Y AR A A
JiL P ) H B A% B O HL R A, I R ARG EIC IX 1 DNA
FH AL Sk H LA DL R AT 56 4 2R 1 18 i Y
EEBH_

Ao HE HEAR R ENiE &2 BB, If Bl
FE AR AL 3 B8 B R GRS 40 28 WL AL A6 Wi e 5 —
WAL E AR R SRR, HEDREA
— BB 1 A DNA I IR fL 293 B ok, b K4y
HEHEEFIMTE (WIAPTRL)PY. K i £ 45
TR DNA AL 2 75 BE W8 By 5 R 41 B id iR AN 2 1R
BT,

1.5 AW B AL BN

XYL (54K 2 1% (X chromosome inactivation, XCl)
2 Wi 3L 30 4 A v S X % A 1 R R R AR
Jii (dosage compensation) it —Fh 5 2, H1 X251 Ho
(X-inactivation center, Xic)JH#%. 7EXicH, Xy ik
J3 1 7 S35 SR (X -inactive specific transcript, Xist) A
FIRBeT| RX YL AR 1, R Ao A B 5T 3R W) 2 A
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NcRNA | JEH R 145 F WAL [ 2 5 T XCHY 4ER5
@1[37'39'40].

i BL PR (transgene silencing) e 48 4= ) %t =
() DNAZEFT B Ak DA T 00 ) L 35 PR e 58 1 IR 42 (51 2).
AR IELEAEY) R Zh ), 5 JAE 1~ AN AU RE 5 el B 3 IXC
555 1 DNA 3L Ak /KO, 3 B8 HE 4T 26 WA 38t 1% o 2 A,
T AT DL M 3 PR 3R 3K () B 30 8 3 A58 A% 8 4
JEARE,

il € 4% (paramutation) & 1§ — 1~ 45 o7 3% X ] DA
JFLC[) 958 PR 1 7 53 7 A R 1 RT3 A% 19 A8 4k G 48
FESEUUER). TEALY A sh ¥ v B 0T 9% 34 K BERNA T4
FIDNA F L0 X Bl 28 48 1 7= A AT — g s ), [R] s
BRI | AR A S e (o R R S S S R B
T 2 Rl 58 A8 T8 1 B A% 33 358 v nl BEAFAE 17 JR B

2 ML AAE i 5 PR BRI

SR L2 HoA i A= A SR AR BL, 38 s AL 24 1& i
K] 33y, 5 2 DNA 34k 2s /3 4k, 3%
BRI AL B BR T 2 A B HLHIEE Z 46, B4
ZRNABERE W, W R, R ILAR i R A A
A K CAAE AR TR] K5 i 20 i 10 25 R 3kt A &l
FR R IR 23 16— E PRI b B PR RE A B 38424 iR
[Fi) SFe 058 b %) 00 g 1 HL P Ak A 1 0 A 5 22 ) A
AIH Rz QTG AR R AR K A AR DG, ) e ik 2 T 3
PRt Bl 2 S i R T (g e IR AR L B
L RBERIAI BN E B A YRR
Je AR 7 A — e e R By 5 g 1491,

BN B SRR B, 200 L 2 & i 52 35 ™
SEAIHLEI R, TR RR AT . ML AY IE #3287 Fn
FNPER A, (B2 Y RG22 i kA 55
I AERE S| &R, Wlhn, T4HM - TNFSF7AY I 351k
WA WTAM A TEE, NS B B %Rt
. DNMTLAY 2 A8 45 5 [ AT 38 4% i 91 S AT A7 3
2 A 25 B s B[R, 7E 22 b s 40 b (G il
Jees R L s 5 ) A0 B ARG DN A ) R R A 0 s 3 TR
CpG & () I Ak, A AF 58 Bon NdLE H £ B3 5%
% il hM OF K Hi A 5 i1 HAK 16ac T 22 i 9 41 o (L
AR P S IR KR ZS T AN, R E miRNA
F14) & 38 7K ST 2 6k e I8 %) A A e T S 3 — S Y R
n L481 ge = ok 4 R O A s A A — o R b R T
(R, A I 5% 3R 2 A8 A% 8 4 350 5 1 DR B2 AR 25 5
FIH TR G R ——— i 20 B 1 2% & TR S 57 % il ) 1) 5]



L e R A RE DR, R OO e R AR

(1) [5,6,44,45-47,49~52)

3 gy

[ T DNA T 51 Zh A 35 PR 1) il 28 2 Gn 4] 4% 326 44
JEARRY? Bl B AT AR, AT 8 R 3] 3%
WIS AL A B AL S A B A L B R BT
T R IR T AR ERHRR R Z N, OREAES)
AT R A ALE], KR A TR S S
FBAL HAB AL, (AR & AR Z i, H
N UL a5t A% o Gt B 2 3 2k A AP LI 24T 00 2 el oAt
PR 2R 5 | 114 8 R 358 115 I 1R A0 2 S AT IRt 2 2
FEAE AL 3% 25 J5 AR B9 2 A BF 98 & B8 40 67 5 1Y
DNA H SE AL TE 28 o F W 35t 4% 51 g P2 2 5 ISR B IR B8
T oABY: SR A WS R AE RN BRI IA B, 4
2 B (WTH3K 4H JE 4k ) 25 78 55 — 1> 20 1t J&) 1A 7
ACARTE N AL i P, I ] REAE IR IR % B B 2 A2 o
b 25 FARAN M. PN 2 5 A7 AE — S 3R st AL & 1
TERE R bR IG RERS B8 T nl R0 ARG SR e e T

F1 FUBREZBH SRR
Tablel Epigenetic modifications and related diseases

FH 2 W A I . neRNAZE 4% 1 B IR 7R U
T 335 R 21 FR1 PN S 7 A 22 R 1 26 skt 1 18
M, 3 EAERRG ) & E SR bl it A 22 RL s R
AR 41 i DA T R M RS IR AR Y & T A R AR SR R
AR TS | RBHIF TAEF T — 21955 77

AR, Bl R L R4k, B i DNA %
R (W CRISPR/Cas9#& Gi )y — T A s 4 ) iz
FRFE K RISE o 75 36 DR R 356 DR 1 0 4 A5 0
A 7 I R A 3k e sl A AR (1% A ST AT LA
B R ATHE s TR PR 00 FALR, RS 5%
AR AW T ROVE R, R BUE AR PE LR, LR
EATEEY B P VR BeAh, TR R Y
A= A5 B2 FUE — AR 3 B R A B K Rl R o R )2
WY BT A ST 4R 08 T F BE. I 4F SR A B3 B
W R SR I AR, 9 B g
M, AAEGRIRERIT, A2 ILHFH A R
b2 O A 0 M AN Ak B A R RE, AR R b B T3
Bl AV R A5, I L RE % R R R A 9 16 7 $2 11k 3
BlFNIG RARYE, BA T 12 W F A

PR FE B SR LN 225 30k
R H4K 16acl# 1% hMOF [45~47]
H
HIS
71 B H3K27me37t & H L5 B B EZ23 35 T [49]
TR
RGO BRSE Tl HPK L/ 31 T-H3K 27me37} & % F AR IM ID 33 3k [ 1% [50]
HEATHERGEMEREL/  FLILDNAHJEAL S FLILEER [44]
T 12 95
i IEERREIR Sl A ZBEALEE . DNMTL 5, SHP-1(ZPTPNG)E [44]
YU 11 2 WAL 53 Gle
W PR GLUTAZ kALK TR A HAE ML L BEALFEHDACS S 3 [51,52]
NF«B-P65 H3K4melJ| & H 3L 56 B fiff Set7, Suv 39hL5t 4
P65 H3K 9me2, H3K 9me34 1k 2 AL L SDLS
PPARGC1AJ: 31 X DNAF F:AL ¥ A B
UL RPN e PR £ 90 R PP Ak DNMT1% 15 ¢.A1484G (p.Tyr495Cys) [5]
WT 3 32 2 A5 40 22 A i A A5 g PR A
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Genetic modes of epigenetic modification and itsresearch
progress
SHEN Shuang, LU ZeMing, JIN JingJi & CAI Yong

School of Life Sciences, Jilin University, Changchun 130012, China

It is known that genomic information is not only contained in the DNA sequence, but also in varieties of genetic effects,
namely epigenetics. Epigeneticsis defined as stable inheritance without changesin DNA seguence, which mainly focuses
on the modification regulations, including DNA methylation, histone modification, non-coding RNA, X chromatin
inactivation, gene imprinting, chromatin remodeling and so on. In the past few decades, epigenetics has made a dramatic
advance, and quantities of mechanisms underlie the epigenetic phenomena have been discovered. Among these, DNA
methylation and histone modifications are two most important aspects in epigenetic phenomena. The major DNA
methylation and demethylation happen on cytosines of the CpG dinuclectide in mammals. In this process, DNA
methyltransferase (DNMT) family proteins and ten-eleven translocation methylcytosine dioxygenase (TET) family
proteins cooperate and achieve the both methylation and demethylation progress. Several covalent modifications of
histones can alter the nucleosome conformation by changing the electrostatic charge of it, which include histone
methylation, acetylation, phosphorylation and ubiquitination. In histone modification procedure, a set of enzymes are
involved, Polycomb group (PcG) and Trithorax group (TrxG) functioning in histone methylation, for instance. These
modifications fit together and lead to distinct state of chromatin accessibility, resulting in either gene expression or
repression. Long-range chromatin interactions organize chromatin into transcriptionally permissive or prohibitive,
thereby regulating gene expression. Non-coding RNAs also play critical roles in gene expression process through
interacts directly with DNA, RNA, proteins. The epigenetic mechanisms mentioned above work cooperatively in gene
expression regulation, which is essential for normal development and survival. Moreover, the epigenetic information can
be inherited from parents to offsprings. Previous studies have shed light on the mechanisms underlying the epigenetic
inheritance, but many questions remain unanswered. For example, DNA methylation and histone modifications can be
passed through a series of enzymatic reactions with the join of other biological molecules. However, in what way does
the machinery conduct the epigenetic information passage between generations is not well understood. In addition, the
environment can certainly influence gene expression in an epigenetic manner. Particular environmental factor may
interact with the regulators in epigenetic modification and consequently change the phenotype. Recent studies showed
abnormal epigenetic states commonly exist in diseases, which imply a correlation between epigenetic modifications and
diseases. Furthermore, mutations in epigenetic regulators always cause dysregulation of epigenetic modifications and
then diseases. Thus, those epigenetic regulators can be potential targets in treatment of diseases. In this review, we
focused on the mechanisms of epigenetic inheritance reported in recent years. Meanwhile, we proposed some questions
that researchers met during their work and drew a blueprint for the study in the future.

epigenetics, epigenetic modification inheritance, epigenetic reprogramming, environmental effects, diseases
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