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[Abstract] Sepsis is a life-threatening organ dysfunction caused by a dysregulated host response to infection.
Sepsis-induced cell lysis and necrosis lead to the passive release of mitochondrial DNA (mtDNA) and nuclear DNA
(nDNA) into circulation. These DNAs bind to pattern recognition receptor (PRR), triggering excessive inflammatory
cytokines production and increasing mortality. Three prime repair exonuclease 1 (TREX1).is a 3' to 5' exonuclease that
rapidly degrades single-stranded DNA (ssDNA) and double-stranded DNA (dsDNA) by cleaving phosphodiester bonds.
This process can prevent the accumulation of damaged DNA in the cytoplasm, thereby averting abnormal inflammation
and pathological immune responses. TREX1 thus plays a significant role in regulating DNA-related damage caused by
sepsis. However, the role and underlying mechanisms of TREX1 in sepsis have not been thoroughly discussed. This
review aims to elucidate the structure and function of TREX1 and its mediated immune regulatory mechanisms, with the
hope of clarifying the potential role of TREX1 in the field of sepsis.
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JHRBERE S — T B S8 A A 1) 2% B DI REBE AR 25 B AIE,
AR R 1100 J7 NFET- L e s A< Bt b 2 ph 1
X B SRR I 5 R, HE o JEURE 6 3 7KK (pathogen
associated molecular pattern, PAMP), 41 40 18 75 &, LA S 461455
FH KA (damage—associated molecular pattern, DAMP ),
sk B Z 45 A A7 S DNA (circulating free DNA, ¢fDNA),
T8 33 BT Toll KE 52 14 (Toll-like receptor, TLR) 1 ¥ # B2
5 - B B2 IR A& A (eyelic guanosine monophosphate-
adenosine monophosphate synthase, ¢cGAS) - -$J 28 3 [K 4l 1
A7 (stimulator of interferon gene, STING ) 253428 filt & 1Y G i
SRR e F AR Rt DR S 204 i
PR ef DNA BEIA RS2 B 1A BREAE Y B EE 28 4

= RBEIRIMIEE 1(three prime repair exonuclease 1,

TREX1 ) 24 Jl 57 H i) — R A% BR S UV , REAE A A B 4% DNA
(single—stranded DNA, ssDNA) F1 X% DNA (double-stranded
DNA, dsDNA), 70> cfDNA ZFFH, 171 11 75 cGAS-STING 4§
MR AR, T 5 R 8 SO, 5 L3k B S Y SR T e e
S, M X TREX]T RGTHLBIE PR, S ed e B
AEBEHLE], BUERXT TREXT (459 5 ThRE , O HIE e /B
FSHLHRIIE TE58 , B A I AOB B 6 iR S e U
1 TREX1 MZ&#5Ih88

NUE TREXT A& — A7 F 4 44 3p21.31 (Y £ 40 5 1
FEPA, gt —Fp R 314 SRR AL 1, AR X4
B2 330007 Hir 242 A LR KRR N 3254
3 (N-terminal region, NTR) HAA IR 19 — 2R IR 4544, I
5 TREX1 % ERAMIEGG MR BEAR L ih 72 NIy
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WY C iR 1 ( C-terminal region, CTR) XFF TREX1 EN7
B P i 3 G T B, S YRR A R R A AT, CTR
JE TREX1 4 [ il — 42252 B S5 B A 1 38 4, E 28l
5Z R AN 1 (Ubiquilin 1) BN, 7R AR Rz
FAL, B0 TREX1 769 B (97 6 . A, CTR 36 5 5%
M L5 R il (olignsaccharyltransferase ,OST) BESWAHMEAE
H.,Z 57 40 i e 2 f2 45 . TREXI i CTR 5 4 BT ¥
OST S & WA EAE L, 4 2E SR IR 3% 45 5% (lipid-linked
oligosaccharide, LLO) T % 21 H s 85 H A0 K 2% B i ik 3
CTR 2R W] S 3SE M AL I A i {672 B (subunit of the
oligosaccharyltransferase complex, homolog B, STT3B) ¥ LLO
TR FETE RS, X R B S (fructooligosaccharide , FOS) 7&
ST IR T ok SR T LU e B AR S
FRIBEAE 2R A2 AR DT SR8 SN

TREX1 i H A5 A 45 1) 28 i 2 2 T I8 5E (polyproline 11
helix, PPT) Z544, 1 PP 1T & TREXT F 2 5 24T 554 8 1
(patient SE translocation, SET) #H B4 FH it ¢ 5 X 3k . 86 H
b A I S I AR I Y 90 B 2O R (R SR XS
s . P PP T E A8 R ) — 1, B #3E & 5 O
TP/ I B AR EAE P AN 3 P T AL, X ] fig
TREX1 8 UL A SRR, i b 80T TREXT 5
1A B A & I 2R DO F AR I8 SET AR ELAE .
TREX1 3@ iz ]\ 3 U NM23-H1 5 g2 50 A i 3'-0H 2K
Ui KBRIATIR, 215 SET 510, TG 3 ORI A (GzmA)
311 DNA #1455,

TREX1 & Asp-Glu-Asp-Asp (DEDD ) % 82 41 V] g 5%
(9 BT, A R X A (R SF R DEDD S5 5K
J T DNA A0 1 1Y 3" i— 5" Wik B A1 U) B 24544 Sl 1l
KIGAT B DNA 248 11 DnaQ W3 A7 )5 41 7] P51, 3
BN B AE DNA B X FME & pole 25 C e . e il
i DNA #5473 )5, TREX1 iT 7% 2 40 il &% 4, - 5 22 3R ADP
¥ B8 5 & B 1 [ poly(ADP-ribose) polymerase 1, PARP1] &
B W) A B 45 R S ) SRR S B B L IX R BE RE VR A
TREX1 75 DNA & 52 b 2 rh S 4% 4 B A, ) I A7 Bl T 24
F§ PARPI (R #E ' [t F5e ) TREXT BIA A2 I 5L
%) DNA R HLHIH)— DR 48100, TREXT AEHIX
REENARZHUN DNA 3' K, HXF DNA 8455 R 1 & A
3" S BE SEPE B 1 DNA B AR /NI e i 1 s
S3HT TREXT 5 H R Y™ P18 W SR Z5 e | e B 1
DR IR R A5 5 1 A5 3 TR/, JEvk SR . B IR &
T I R R R L 4 42 ) 3 S ie 4SRN,
TREX1 AR I FAR B AL R b Tal g i 4 B 1
K, RS, B S DNA M RNAR Y vy H2AX, pATR
% pS3BP &St L HE— BT @R, TREXT SR
ARSI 2RI &1 dsDNA WTZLFNER T hemsng — 51k
WAL S IE AN TG B 22 R BT, TREX]
AIREF A EHS Y DNA i E P .

TREX1 3 H 52 28 M 22 J2 1 2, R TZ IR 101

AT T4 109 0 B KT B e 40 i 4 2B BDIR S . TREXT (19 5%
YT Z DNA B0 R15 5 iR 2R AMR L Z I 05 KAl R
R, VLR ) A S F 5 Ay - T4 F (interferon- vy ,
IFN-~y ) ') S [ TREX1 LA 5 PR 4 il IFN- y
T o-Jun, G T 1 -1 (activator protein 1, AP-1 Vi Si
DTS AR B, T TREX1 JE 8 FA 8 AP-1 45805,
Ak, TREXT Wtk 1 448 E (type 1 interferon, IFN- 1)
S50 S, WA N 2 T & L Y (interferon stimulated
gene, 1SG), X M TREX1 7£Hi09% 5 5 H B AT 78 B9 1
H s A BRI, FHAE 2 8 (lipopolysaccharide, LPS) Hll3i E I
24 i A 5 440 D 43 58 TREXT 35K - 38m' 7, TREX
ARES 5 T MR EEAE A R] () o A

TREX1 JE [5] 1 Dy RE BRI M 58 728 25 3 B0 g Jot DNA 2R
£, BN ok BE WU R AR S SR I, 80— R 5 0 B AR S
P 1t ITAERWRR AR R, TREX] 7EZ R 4ifid frb &
PR JCAEAE L, 0 DNA B S | X it 200 V1 s 3 B e LA e f1e
PEPHEELY L EASTE AR, TREXT MU B ARG rEpm
A BB A2 FTRER B | DO EEA T AL
2 TREX1 5 ¢GAS-STING &%

fiff 75 3 W1, 7 e 5 iE F, cGAS-STING 3 % & # %5
e t 20]@ cGAS 2 F R % F5 fili (nucleotide transferase,
NTase) G5 10— 51, BAT R 16 HARSFIE 2200 N A St 25 4y 35
J2H NTase 4% 0> F1 Mab2.1 45 41 38k 20 1 B9 5 88 A~ 57 1) C R
UMM IR M e R AR, cGAS T R il 4%
i dsDNA , FFEK FU 35 | 400  SORLA | TR0 A B e s TR 1
9 DNA. cGAS 5 dsDNA 455 5 2 HEALES —F PR 11 R-
MR (eyclic guanosine monophosphate-adenosine monopho-
sphate ; cGAMP) FAE %, fili & STING AT , STING #4015 E
B SRR W) 2> i e 2ROV T e b R BAR R MR a2
TP Z 435 A 3 (interferon regulating factor 3, IRF3) Fl#%
5k N —xB (nuclear factor-xB, NF-xB) i1 (55 2056 I
JO7 (498 3% 2, TANK 4545 M 1 (TANK-binding kinase 1,
TBK1) 5 STING J:[r] gtk IRF3. bl , — %4k IRF3 Fgk
Ak NF-kB Bk AZHMIAZ , LR 9K T IFN- T fe R4 A
TR TRFL

TREX1 J& cGAS-STING i % M P 6 28 S g i) 471
P FEMUIT cGAS UIEBLT , TREX1 /N BUMIR LR
2R I BE IR BRAY TFN R 2. 78 TREX1 /MR
W, eGAS B35 BiH . AWFEERW], TREX] 75 cGAMP AL RS
Fik B, /N TREXT BRI BE 2k 25 5 B0 i Jot
A& DNA FRE , SEMTfl & R GMP-AMP 5 B0 , LA
H1 STING 415 () TFN- T Wi )i 142 B Pk 5 iE S 5 cGAS™
STING™ . T # THh =21k (type I interferon receptor 1,
IFNAR1) 7", TBK17" = IRF3™~ 20 AL k3% TREX1 /MR
()RR ANBET 3R BFSE /R A S 4T AE R TREX 1
MEAL TG PE RS i 22 A2 Jl IFN- T, #8718 T IS5 B9 A 2 41
JHUT BESE T B UM SR S HE B B s R

A WEFE R W, 76 e REAE Y, cGAS-STING i % ' 2
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ThE #7R% STING k25 T Mg he i &k & >, (A
STING FEMEBEAE T ATEALHLI R ANTERE . SCRRHRGE , STING
[ 1) SR T Ak 2 S BURE IR L IFN B2 R A T
GECREN IR )i B2 AN EE L (I ENEN R T
STING 3 % 57 3 15 1k, 51 ok 8 8 i I 7 S 2 a3t T
££ LPS 75 53 1.0 WE Ty BB Fi AR 78 v, WL 4 31 TLR4 41 5119
LPS 75 5 STING #JE #8457 . T ¥l IRF3 B i 1k il NOD
FE 32 1K % 11 3 (NOD-like receptor protein 3, NLRP3) % ik ;
M7 STING 75 /1N 5 AR A8 S AEG T LA 3 2o 90 56 LN 0L 375 48
20 P 6 0 T R S M e i 5 A A0 B
IRERE, I ArE R FEHE AL FEALAR (cecal
ligation and puncture, CLP), AT & 5l il 48 £ 2K T 175 3 19
/N BRI R RE ALY i, STING J2 3 2 B i 41 28 A 5 3 (tissue
factor 3, TF3) /-3 FLERIE A I (Gasdermin D, GSDMD ) 4
SR G2 Bk S, TS AR T IEN SR 5 M| STING-
GSDMD-TF3 il #% AT BH UK 5/ F50 M afil 5 P4 E 1L ( disseminated
intravascular coagulation, DIC ), %%H&%Eﬁ]%ﬂgﬁ(ﬁﬁ[ 29?0
AR, STING A3 (A0 IR T34 vl il I 05 Janus J0AE /5
B8 S N SO A5 (Janus kinase/signal transducer and
activator of transcription, JAK/STAT) {5538 % @ tH 2 Fh 40
PEPETVER S

A1 A= B B B TR R (eyelic dinucleotide, CDN)
WL IA 5 S e 4 R Y STING AR B AR, 0 At
IRF3 1l NF-xB A6 N2 . i AR DNA o v] Gtk A
I HEARTE S5 4 i 1Y) 48 B 53 H , 0TS STING %44 STING
Bk B/ NELRE SR P IR ™ T CLP 75 | % B e e L
FH T 8] A% P 96 B 982 3 B (anaplastic lymphoma kinase, ALK)
TE e 5AE 9 6] 38515 STING, (Rt , 1 S A FH B9 ALK 4170 )
(o B JE. ) A S B BT 55 M4 i b GSDMID (93875 . 3110
STING A G028 1 J5 (U SQSTM1) ()BT AN 75 5 4 i FE
T, AT RE A FHR 0 0 ) BEL VBT 98 i AF G S Al B AN ] ) i
7Y BT F W, cGAS-STING i J47E 2 A f g o
HATEEAEH, TREX1 S — 4 W 1 00 LI G i 450y
FArF cGAS-STING 3 5 s e Z MG R L XA Bl
T T MEERE P RAE AR R ML
3 TREXI1 fr S KR ERGH

20 T R e 30 IV, 40 T DNA 23 1 A i 32 40 L 5 v, (H
PEA ) 2 AN B A, SRR Bt = [ F 2 (absent in
melanoma 2, AIM2) J&— 1] L8R A7 I 5 9 41 7 DNA
B4 B 28I 51 32 fAK (pattern recognition receptor, PRR), 7E /N
BURLAP A S QMR R b AIM2 S5 DNA 454, )f 54
SRR 1 ASC 2128 L — > RAE B A UK, FE TS S E
WG, 75 31 R AN AT T AR PR T 2 7R A /MR
WIGHE TR, NF-xB #4536 22 fff NLRP3 F(H IFN- 1
510 AIM2 (9 25357, NLRP3 45 IFN- T {1 b [s] 4 JH 5K
B T RAE /A SR, R o ATM2 3848, AIM2 1
JHeEAE v R PR B . AT A B, AIM2 BEREHLL /I
FRL B BE S R 1Y) L W 4 JifL (bone marrow-derived macrophage,

BMDM) N KA G M R E 1 1 (caspase-1) HY
T, I JAE/MA DI RE M SCHEPRY , SR o F 0 1 AIM2
RAE/ MR R ERIE R IREEESE T 5 Ak, M2 BT AR R
g (pyruvate kinase isozyme type M2, PKM2) 7EAH R fp i 42
TR AR URAE P 300 5 ) 3 4 i P LA B A B PR 1
2 o 1T 2 ( eukaryotic translation initiation factor 2 a kinase 2,
EIF2AK2) BERRACARZS , S b 8 5 &0 /AT 1 , 3k 42
SFEWEA B TAM AT B 1 AIM2 S8RE R, AT sk /b 11 £ A
% -1B (interleukin-1B , IL-1B) B, 4E4r 40 i -4 A
MRS, TREX1 5 AIM2 45 S [R] A9 353 DNA JE#) 14 BE

[ i} TREX1 3 /& cGAS-STING 3 % 1) i 42 43 F 2 —,
AELMEN TREXT 25 1T 4RSS R ATM2 B3E L]

TET o 201 A % e i, v R 40 A Sk 0 R ) T
2 43, A0 A 7 W T AR A 2 6 T A5 4 )
( neutrophil extracellular trap , NET VMUY AR, Y4k
PR S E BRI 5 fih A I, 3 SE 200 i 2% 57 BRI NET, XA
{CHG 5 1 PR B , A2 AR IR R ZH U, X NET
SARARI I I AN T, [F1R) TT R P24 A R A g
NET S RBERIE Y9 5 A K B UIAH G . fe i NET BP9,
POE A MR AT LAFE S PR I A: B NET, - S BRI
PRI oA e B 5 A 1 5. NET sl Bk st A%
KR B1 (high mobility group B, HMGB1) 5 5 F i 411 iy
T, AT 4 3 e 0 1 4 LI s, NET 7E i
AE R HAUNRIER RE P25 T MR, DNase
) NET 08 102 5 0L 20 T 6777 118 365 0 R & fi
BEE/N AT R A I, {H DNase 414 NET B9HLH] i A BH
. ATRRFEFEWI, NET 2% M40 i) TREXT B
25 TREX1 T4/ RNA(small interfering RNA , siRNA ) Zb 7
I P 20 A AESR L NET 5 58t B3R A9 SYTOX Green
{55 . AR, BFFEE N TREXT 09 R A HE NET 5
PO K LL-37 (454, 1107 5 20K 15 £k 19 DNA 78 g 57
FrefiAe X nl fig A A NET B B4 s b . A3 wF5E 4
i A2 3 P T AMAEAT AL 5685, DNase I 5
Chk2 . p53 il p21 — & BN R IE W T — Ff st 4% 5 7, 7]
BEL LS 12 8 T/ S L ATBAE (9 % DNA I i
TREX1 %} F NET HA P TfE.

4 TREXI 4 J A A £ K& DNA (mitochondrial DNA,
mtDNA ) B&f#

1 E AT A 8 PAMP 5% DAMP Xt , 4 g 2 A
Y75 1 4 (reactive oxygen species, ROS) A= h g 158 . 1
i ROS 3 BRI A A, 1 — D40 3 OB AR 5 10 5
el e ZARNE miDNA B 2B FIHFRER A
Tl 2k A B B ML A (mitochondrial membrane permeability
transition, MPT), B] PH 1 mtDNA M 2 M 5 M 30ns T Ui e
PER W . WF5E R W], miDNA A 38 o 450 /MA A 5 1L-18 32
K, S5 RAE SN, 5 1R/ BRSO 5 T3 B L Wk 200
mtDNA A i 5% 48 i /AR B0 P, % miDNA 7 R
TRV TE AR HT, 75 A PN I 7T BE IR 00 R A R 9 miDNA
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F 05T 3B, TREX 789% 2 B4 3 ) n] Be A2 a0 35 B i 32
mtDNA, mtDNA 7E TREX 17~ g B 5 5 i kK7 4

LRIKINREE TS SISIE R KL R R M M
B, 4Rk P ROS A2 A, S8 mtDNA B4 5287 1407 Y
mtDNA B B ZE N, SR sl [ ey i 28 9 AE SR, 1 3
i TLR | 450/ MA S A2 SRR A S8 B0 . miDNA
GAF B T B ATP A WS 8 KA L AE T
WAT SRS EH S CANFTE IR, FohE W b Foar
# miDNA /K487, H mtDNA 7K 5 e A0
5 & &

TREX1 1 Wi 2L 3l P 4 it v d £ B A iR A Vil L
02 7R R R 0 S5 40 5 T R X LA e ELAE FE S A 9T VR o
FEMFRIE & A2 R R R, BE 1 cGAS-STING {553 % .
MU B A HL AR Y miDNA (928 k45 TREX1 &
FIR KO B s P AT AR G IR ATRER TREXT £ e s
SE IV T VE T 78 S R R RERE 12 T TS A 2R B
JSYE
FIZMR A EE Y AAAER 25 0P €
S0k
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