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Abstract As the most abundant elements in the genome, transposons have thrived in almost all organisms

throughout evolution and comprise nearly 50% of the human genome. Transposons represent a potential source
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of genomic instability that can cause animal sterility and disease, and even potentially drive aging, thereby being

largely considered detrimental. Nevertheless, increasing evidences also suggest that hosts have domesticated these

genomic parasites to maintain their own development and functions. Therefore, the interaction between hosts and

transposons represents a fundamental genetic conflict that shapes numerous biological processes, such as gameto-

genesis and carcinogenesis. This review will further characterize the new discoveries of the field in transposon biol-

ogy, including evolution, disease, immunity and regulation mechanisms.
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Fig.1 The life cycle of retrotransposon mobilization
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Fig.2 Transposons provide new mechanisms for genome innovation
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Fig.3 The mechanisms that control the dynamics of transposon activity
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Fig. 4 The potential mechanisms that transposons triger immune response
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T BT BP0 R B D] R B 5100

HoLe i B TR SR E, BRI HERV-K A
LINE-1, F &1 e Bigid 1, 1 o1 5% s filg mT DA
4 P RN A 5 s RNATDNA 2% 45 14 DL % 440
Jii DNA, IXEER% 8™ W)l LA cGASTR 3l T 30 K
IRGPE RGP0, 4545 RNAIDNABE cDNAJK)
cGASZ it —0 15 5 T IE L 85 1 STING(stimulator
of interferon genes)H1i&1t, {2t IRF3HI NF-kB A 4fl
Mtz B2, NI G ) TEN-1{5 538 B A 4 1 40
DA PR SO o 0 30— TOURIE 0 BRCSR 3 BH , SR U T4 e
T HI RNA:DNA R DA T i 5l 185 A= 468 22 17 40
H1 ) cGAS-STINGHH % , 155 A 1P = A 1 4
ISR DA 588 % A T BHL (b8 0 1 AR 1O Gt A
etk — LW, 78 2 MR A E KR T Gypsy
ERVL. ERVI1ZK %% & T H)ZRIE KT 48 5 TFN-1
SRS I TEAR DD,

TR P AAAN S I0E R AR e R S8, [FIIS
SWAR IR IE R R G (K 4) . RIS e e -0
7 R IFN-12x 8t — P 8 MHCHI R IA RE T 51K
PUR 2640 (2HECD4" Th14HA IR 434k LA S 3 58
CDS8" T T RE , FrA A3 LE RS 30 et e 4
PR N s EEREH . BRItk A, H T 10
JEF B A% i B B RE ), IR B e R TR SR
7R IR R S M BT (tumor specific antigens, TSAs),
XKLL K7 HIAAEAE T IR A, AR 5 e 48
N 2T ) MHC S &, ATVE T AE RO fo 28 1 #E
s, 07100 B R b e R S e S R A e e 4 i Y
Y RAZFE R plr ik ) R A B 7 (ER W TR B
2 AT AL [v) 0 bR A S P R AR AR SRR T B R A
ARG A X 3k b - TR 2 — AR P T
I HLAX LR T 100 e 0 J e R e R SR AR AE T
Z RS R AL ibRg 11O, 2 TR T SRR, SRR
T 4% f 7 HERV-K. HERV-E. HERV-H[¥Z& )7
o T8 UM R e BRI R s oS Al
PE TN SR TR B %0 R 28 . FLIE . OF

B IR S 2 MRRE Y B gyt R FHHERV-
B Y5 14D 98 4 P 70 SR 22 i €D T4 i Jse Jo
HEPU L 14 378 O 241 B 5 41 P92 (clear cell renal cell
carcinoma, ccRCC) IR 28 3t A\ — BAIE R PEAL BY
B (mccRCC; NCT03354390). S48 sh¥ps Al [/ B
B, [R5k 2k SETDB 1T 03 IR 308 4 8 1 1T LAJE f Ji
SRR PR, I ey 5T AT DL /) B HP R R R
S P 40 B R PR T2 L 2 2 DT A 8 7 e P g 27

Al g 30 2 i - 0 e 0 R OR AR g% R 4 LA
o L 25 T R MR e e MR BT T e, T DA e 1
BN AT LRGN S 200 9T T AERE i o R g 1002 o2
TR 52 B F s AL IR () P g R A%, B DUSE )
FEULIEL A D] 7 DTG 80000 00 e I~ PR 7 1 R T IR )
B SR AHIDNAF LR i IR
By 5 CEALER BN 53T 25900 T S a0 4 e
TIIEPE, AT DA B B0 AR 9% R 40 DL KR T
PR G 28 3 0 1T 0 B 00 JieBg 1 [ g 637106108, 121-1220
B TN T2 ah, E TN B R B I B R
il YA 45 40 B A I ) 2 DRt W DL B4R B () 41
HR B H . Bl (1) 548 SETDBI A HUSHE
H FEHIKIOmMe3 o ik & 4 B30 5% JE 1457 55 A
T A A0 e 1 TR 3K 5 DRI H3K 9 me3 S 5 T 00 1Y)
LINE- 11 ERV 73 7380 R 9A Sl R G ARGV s
AU, BN BN I e ) H 12031 (2) 18 MR A
LA T4 FBXO44/SUV39H 1 5 &4 (1 Th g 7] LLE
I AT ER I, WO T Ui TFIN-L S 11 B i) ek 78
AR (3) BEIALSD1 A 1 22 ff H3K4me2 fEER Vs
X 35 AR R M e 3 ERVsER1L , ERVs I B0E = A4 1)
dsRNA > 5 TLR3 M MDA 54§t (1 IFN-1/5 5l i,
I H &t — B2 3 CD4 A1 CD8" T4 i 7] Jif 8 i 3A
BRI, fe 24 g ) A KB kb, dlad et
HUE £ X HERV-K 1) Env & [ BL & RN7SL1CRIE T
Alu) RNAFJCAR THH A [FIAE I H 25 I 40 e 24
%[117,124]0

6 REERE

i P JLTAEE T A I WL frfdrh, OF H
L3R TR I NI AIDNA . T i
S R BT (04 5 PR 7 R T LA J% TR
AT T 5 5 ) 45 72 5 T A 02 I e 01, e
2RGSO R BRI R R, R
SRTE E T AE SRR R IAR T 35 DRI 4 P i 7
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3 HLA % JRE O AR P2 3 PR B AT 245 1 B
KE AR R T 1) S O AT PR o 2 I K
A 2 BRI R A B T AN 2 TR
FIEIR N AR R R NEISERE, TRk
T o R A R R R AT A DR R T
BRI LR AL, BT E HEITRE L
I SEI LR IX — AR A2 R . R H TR
THERE T AR R G A R R B L e UG 1 —
SLitJE , (EZ R e R T A5 D G iR T IR BERR T R
HARK BB A F A7 A 7 b TR K%
DN B2 0 7K T R i B R BRA T TR
JRE T AE ARG R B I RE R A B R A 5
G SR R B BT . BTCL, B B e 1
P A B PR R 42 R B, AR SR AR A ) 2 1]
L, 322 e PR T (IR AL B SR (B S it
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