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1 INEEH TEZRS MRS R L sncRNAs B9
XiEEFETHTH

2K AT W48 K 2 % sncRNAs (41 4
microRNAs) &R JE H BFREAI A, XK sncRNAs A il
I A% A B mRINA PR 1R 3 0K O 92 B Y 2
R IA B I R e e, b 2 5 R R AL - &1
R R — RN, e R iR R R B EL R
1M, ¥5F W sncRNAs 7] 3@ i 52 K i 72 5] N\ 2 HG
G W, HAMY—E% sncRNAs 5 524 F il 5
IR R BBk, X KK T RNA TR E
Ry, B, ARZ IR B SRR AT
T ARG T 1 MR AE B /KR N AT 5 AL, T
HAEB 734G 1 RNA 1] DU 3R 45 PR IR 25 A8 A% 1Y
“HRGE” BBl Gapp SFUVRIL, KRR 010 AT AR
PE/N BRUARS 1 sneRNAs (335, 2k i i 5 48/
BRI AT Dy S S AVAR {6 ) 5 m0 i A/0s B0 20 BB AR
R LT TP R Sy 2 KT, RIS, REAE A A 12/
BPRE 7 RNAs VESF IR R 2R IP 5, Btk ™= A2 1
JE AR I AR AT A 5 H AR R AL, HEE
= S /B T S N S SN A
(dichlorodiphenyltrichloroethane, DDT) A] 3 £ 5 A,
HFZMALURZEE L. Skinner F1{ | DDT
5 3 1K BB B RN RS 1 N I S s A i 1 A2k
BEAT 7T, &REOR, EXHEAS DDT 34
18], BR7E DNA LA & A B LA E %R
Ak, K& T W) ncRNAs(E. 5 IncRNAs 2 sncRNAs)
WAAEZESR . EREET, SKARAEFRED L
55 7% 5% [N 2 (5 B LA sncRNAs 1X i 2 W 5 £ 15 B 11
TEAMEAEAERG b, I 52 R R 3R A5 M
WAL IEZRJFA. KT sneRNAs /- FAARTE 1
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Rl ) 8% s e e s Je R . et g iy . R R4
DNA B A T A S 2 A 2S5 R Wi
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FHEAE BN, 0k B ARG & B 1& BRI
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Fig. 1 Information flow pattern of epigenetic memory caused by environmental pressure
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fEH . microRNAs FI] 2 %% 54 pri-miRNAs £ it
Drosha i ) i I J i pre-miRNAs, J5 £ Dicer
B L, R microRNAs, % #4 microRNAs
5 RNA % S VT2 B A& ¥ (RNA-induced silencing
complex, RISC)454. HHA', Argonaut 2 #iIE IR
WNUIBEEYE, RiZE SV EZEDRH T, RKEED
FEMA TN, RISC ¥ 382 A £} J§ mRNA ¥7T
BREOL N B GFREAH A R i 2R k2% Dicer & Argonaut
2, FIMENG & B R, microRNAs HY# &
M2, B RTFE IR 1 51 Kk o T4 F 2
RSN, FEE Yuth )i 598 2 DNA HIIE AR 2 Fh 3R
Mg AL LR AR A L BHAER . B,
microRNAs A i i i £ DNMT 1. DNMT 3A.
DNMT 3B. TET 1. TET 3 %5 DNA H &AL zh&
BWAHREER N FRIE, A4S 5H K4 1) DNA H
Bl e,

P T tRNA B F Bt (transfer RNA-related
fragments, tRFs)t AT AE 3k 15 14 14 R 3 W st % 15
BAEB IR, KT tRFs n] #i K K i =2 751
(long terminal repeat sequence, LTR)%§ ¥ )8 o i 1)
Rk, IR JE AR B AR PRI R W 2 . 2012
4, Peng SFME KRR I tRFs & S A1E /) BRI R A
Fr, tRFs JEAEH (RNA FEAL= AR E =8, 1
& 1E F AL T A B A RS BT S A R
sncRNAs. Chen %5 ™k Bl f T (RFs &£ Z R T
tRNA ) 535, &K T 4 F BB i sncRNAs.  f£
IR I HEME /N BRAR AL b, S 7 tRFs ()R IA 1
RABFZEDN: BT SRR H 7T BN/ R
K 74 7 (RFs JEANIEH & 7, 725 B G
AR AR B P R B w0 ke ) 38 4 a0 A DG
FKism, HHIE TR E RGN B IAR
WEEL. B, KT (RFs fE N —FhR WS4 K &
I3 SR IE AR R ELaS (L . Zhang
SEROE LA B — 27K, RNA FIERL S
A Dnmt2 4131 tRFs 245 21 m5C 8 m2C) KA
F sncRNAs FRIAHE L [F 2 Bk T RNA 2w 4L
(coding signature), H 75 S ARG AU 25 6L 1 5
Rt Bl EEEH. S HMEMONEN, BT
FE P 52 N ZE AT I A2 v AT 3R 45 tRFs. Sharma 5507
i e SCBUZ R T P4 7 (RE DI RE e R I,
tRF-Gly-GCC R #J1hl] 4 Y 14 38 4% S K+ MERVL #H
KAL) AL . e 5% 1 LL RNA Jy (a4,
¥ Ho S e 5579 DNA, - 2E 1 4 N 256 DR 20 56 B o e
o T A ) I e A T BRI A T E I 6 5
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LR BB “ R 0, 7 EIH AL
i) L ARG o (e R e, DAAERRRE R ZH AR E
Andrea SE AT FE R 7R, KIET tRNA 335 [ tRFs
(18-nt-3" tRF) H] YL 8K — K 8 W) | 7% % 7% e+
(retrotransposon), B[l LTR, tH#RZ A PRI 4 5%
J3i B (endogenous retrovirues, ERVs); FF &
18-nt-3'tRF 5 ERVs 17 £ J¥* 4] B 4b, H ] 5 i
ERVs [ [ 5% 533% ¥ . ERVs i FH 52 % (RNA ) 3/
ufE NG, I RNA F S AR G ME &7
%l (primer binding sequence, PBS), #f1 5¢ il [ ¥%
s 2 18-nt-3"tRF #17] 5 ERVs [ PBS 4 &,
TR 24 t(RNA F=4E 565, BEM RS T ERVs 1)
cDNA 55, &M 1 i 2 ERVs K18
il AR AROVE I A, RS T R I iR i AT
RNA-seq Ml /7 R I: 45K 250 (RFs #RRIET (RNA
5'%m, 1M 3'tRFs {5 L, X a] g BT RNA
BT T RNA-seq Wl F7 SC e B R g 80, 9
i B RNA-seq I 77 4155

TE J8 RS F I8 A7 #E ) — T sncRNAs, EJ
piRNA (PIWI interacting RNA)F. piRNA /& — K #]
Y Argonaute £ F Z % 11 1) PIWL & A AH 45 & 117N
7y ¥ HLEE RNA, SR B8 P77 91 ' A i 2 ]
)X, KPEEFE 25~31nt Z[8), 5% & A8 % 3
BT FA) PRV WE A BB AL IR, 37 i BEAT T F AL 148
Wi, IEH ONHE S AEENHERS 7 piRNA fR A
XAFEER, HZERFIEK piRNA AlEHI1T A
TE MR EE R RIE, #E M EAK Z) B AEFEREST.
piRNA 5 PIWI 4 & J5 % i piRNA 5 RV E &
¥ (piRNA-induced silencing complex, piRISC) .
FERWIEIG K BREmARS RS, piRNA Xf 4%
KB AT RNA #4730, e A B IR A
DIVt 5 PR B BN B )67 RNA BEAT VD, 38 Bk
S 3 AT RNA DRI SR, T ] 4] % e
JefF IR . PIWI B AL 5% 1 MIL1. MIWI J
MIWI2 3 AR A H R, 726 )L R 46 A 36 40 g
(primordial germ cells, PGCs)®, piRNA 5 MIWI2
it fEMEMEA M E mAE R S, XK
piRNA 7] F 2 LINE 1 %% Ji 1 Jo 4 38 F 240,
SR A HE EIE LI Rasgrf] 0 FHE AR AR, 2
B MIWIL2 (/N LINE 1 %% 867 36 1 5 35 7t
i, FCEEDN Rasgrfl R AR 14k 5 Kk A4
A, B, R RIERR T A piRNA B3R
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A RIS R AT, DB RASERAE
BTG AR, A SRS MR B AR AL 8 Y
BIIE 2o~ SARHRE 7 A 1 2R 5% K 77 HH 5% sncRNAs
AT TrhFeg i gl o0, X iy, ik
SARFRAT VAR 11 5 XA 38 I A i 4 8 b DUKS 7
sncRNAs 1E RN “H3Ak”, RUBAEAS R 1) #5 Q8L
Y T ASARA R s AR A . 7 IR &
BidfEd, FER T sncRNAs 7F A 58 40 i 35 K 41
b ST AH TR RE () DNA FF HE A 25 26 W0 3844 1% 1
AL b IR A R . B, BT ST A %
microRNAs 2 53 [K 4] DNA F 34k (511 & piRNA
Z 5 R Tel LINE 1 L EHCHE A Rasgrfl FHHEAL.
TR, SUARFER 28 7 4 5 DR 2E Y T A 2 R AL
S HEpAT TR, RAETESRIRITRIE R A6 LR 46
FEANAL R P A S gm ARt FE T “YERR T SRR
FEH = A 1) S FR B, B G ) AR AR R
et ] B ] ffe ok WA A% A& 1 o) L AL i e 5 T
RE PR e, R IR TR G K6 )L PGCs H (7
R R AT AR R AR EE R E, RMTIX
PG g I R A S R I B A A P 5 AR AR 1
T BEBES). FERE FYL R RS R, BT
SRAFME IR M S ) sncRNA 152, 7EBE G &
PRAT ARG S AR A2, % Bk sncRNAs 5l & T —
AN FI 5 T2 AR EAE FH RIS, it 2
MNP S 5 DNA H AL K gyt )i 1 98 55 BT IR iR
MBS BHKELD. Kb, 8B T
sncRNAs 2 5 8 57 [ R W BHEAZ 1 ] e A Bl X
BHRRAE, SRz oph R I B A A 1k 3 A IR TR iR
KL PGCs I Egm A AR, WX AR R MR
FHIK R BAEAZ R AT “q8i2” 2R, AR
fEIBI. S5ERATIEAR 5 RGO FEAR TR, R
JL PGCs &7 7 BRI 2 A FE, FRAEAEOK
SEAEPE N S AL HT B R AR, SR, A 5R
TR A 28 0 O (1) S DR ZELAT p 63 T PGCs 1)
AR, MR T B R, 7R
TR R AT R AR B BE A PGCs F 25 H IR AL F2 o
WeiR ) SR IX 3, R IR 2 B PGCs 1) 2
FEAk I it e 36 36 1 R A XIS AN LE A 1 4 R

FLA, AR RENE A P20 ] B R e K R SR
KA. ZUPIRR | PGCs 12 AL IS R 1 22
2 PP AR DX It e 106 3% A PR BT VR I 25 R R AL
2, iy H, AEVERERT, kiR PGCs H 4 AR
A PR A DX sl 5 3RO A% A2 1 s A X A A7 AR X
BCRE, PRk, KT HER sncRNAs 25 (1) DNA
FIEAL B BE 75 8 % PGCs 1A 1) 25 g P2 5 2 72 S AR
SRAFUEIEIRBE 1 B ARE AL B B, 7R 20 AL AT )
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k. [X (differential DNA methylation regions, DMRs),
AR S 5 R PEVERES AR A (AR OCEE [

4 NESRE

PR BL, KR b () RAS P 1 A B 1 FE R B
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RV TTEIS L R B2/ MARIA IR SOz B
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sncRNAs 1XFh R W45 B ovEifk, 8 b= /Mg
H#eia, W E0E B 2 b R g0 i 5 e 5 b
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56 )L BR UG 4 FE 40 B 2 R A1 ) SR I AR 18 1, 58
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ATE IR 5 o B SR AR P 18 A% B0 S0k IR Sz AR
. sncRNAs (K FEmE: 7 41 1) B AMRAT R sAE
#IhRE, SRIM sncRNAs ] m5C. m2C b 21&
Tt SR IS R AR BB . &3 B 1)
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sncRNAs [#]75 [B) g5 #2821 AR ARk, IX AR 4h,
EHN [ sncRNAs 5 HoAt RNA. DNA Ji £ HEH
JR 43 F AR ELAE 0O,k T 5 e 2 00 38 4% 1 45 i
. 4, 2k =2 1M B sncRNAs %) 3 5
RNA-seq i A2 7 W55, XkS 1423 sncRNAs
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Abstract With the rapid development of epigenetics, there has been increasing concern with Lamarck’s theory of
evolution which shed light on the inheritance of acquired characteristics. In recent years, transgenerational
inheritance of mammalian acquired characteristics has also been investigated in detail. Epigenetic information,
induced by environmental stresses, is transmitted through the germline during transgenerational inheritance of
mammalian acquired characteristics. Spermatozoal sncRNAs play a key role in the establishment of epigenetic
information which is associated with environmental stresses and function during transmission of epigenetic
information. The environmental stresses related epigenetic information, embodied in sncRNAs, is stored in the
mature spermatozoa. Subsequently, spermatozoal sncRNAs is involved in epigenetic modification in primordial
germ cells after fertilization. Then these epigenetic modifications can be transmitted between generations, thereby
affecting the expression of genes which are associated with acquired characteristics. In this paper, we review the
mechanism through which spermatozoal sncRNAs participate in transgenerational inheritance of mammalian
acquired characteristics, providing new ideas to investigate hereditary metabolic diseases or to promote human

reproductive health and livestock breeding.
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