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L BEBHEETREARMERNRARTR, FREFUEBH AR S ESE L ET RN EEHE T M.
2 £ 5 Z H F2(absent in melanoma 2, AIM2)7& — F#{iL T 40 i, ¥ B9 4% X 3R 7| % K (pattern recognition receptor,
PRR), AIM2iR 5| 5 % W 4 DNA(double-stranded DNA, dsDNA)Jf %t % #b %, 9 40 jl & 5B 4216 . Aok % th i 48
F U, AIM2B 578 5 B AEHE T 09 R A& VI AR K. A A 4 48 fe 47 45 Bt 2 B B 35 dsDNAZE WY % Fh B4 A % 9 1%
. (damage-associated molecular patterns, DAMPs), AIM21R 5 # 48 4 3k 8 8 dsDNA J& # 7& [E 4 % 5% K I+ Wi & 5
MRFER M, AIM2T S HEARMIAEEDH. AXEE T HH M KR AHdsDNAZE N 40 o i 3 #0E
AIM2 Y It 12 DA R AIM2BLVE B % 20 % B R4, ANER AR RERE R MR Z RAAAN T BH T T AIM2#E

BE R FWER, 3 E S RH#ATT RE.

Keptinl

A S RGOSR LA XTI N PR3 Y
I, A A TR A RO BRI %)
WG AR ER RS, BEPUNZ R R AL T e ik
FRTHT AW fS. 2R 00 2% Bl = K F-2(absent in melanoma
2, AIM2)J&—Fi L Ao N SRR Z 1K, JEPY-
HINE R, AIM21E N K SR v [m] i A7 AR I
ER(E 2L Sl DG e ST ) UG LI
ToiF, SR LIEDNA. RNATE NI ZF GRS 5 52
T, XEERAR T 0T b A 5o 7 (da-
mage-associated molecular patterns, DAMPS)B]. AIM2
LR ANA R Hh 57 % dsDNA, - AIM2119- 534 3405 n]
SEBUAR A SEAE S 3 e e e A 25 L.

AIM2i i A B LU D fE,  HLComHIN
SR B dsDNA, N B9 PY DA AL BGE 21 #7655 T ifF

ARG, ReRERZE T2, BHELE, 5FHHE

TR FTRVE ™. AIM2 B HINZES RS A 2 19 A i
RT0~150 A IR I SEWE- BT IR ES Sk, WA~
SRR AT IEHLAT, T dsDNAE 4257 A
Hff, LALG A IERL, ATM2BERE LI —FP 5DNAFSIJE &
1IN B dsDNAS. AIM2 5 dsDNAZE A 4 340% 232
ZdsDNAK EE#0, 5 AIM2AHINGS #4588 25 4 i
dsDNARM iZE /A 80 bpK &, M 24200 bpk &1
dsDNATT DL fdf ATM215 2| i 19 0% . dsDNARIIR
SE S ARSI AIM2 I PY DASF S R HPIRE, 19K 3
AIM2 5 F T35 11 PY DZS R AR B AR

1 AIM2#E IR PEdsDNABE

WHoE B R T AIM2 I S5 A dsDN A () 1
fit, ATMFENUAICAEIR FA YL (1 72 i Bir &5 1) 26
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P A

FEVEFC 2B a1 (HATM2 X dsDNA Y TH 31 %
PR, TSI L ERIE A dsDNA. LU
R EEA,  AIM2A T 1 [ S (55 B0 RN A S )™
225 T ZRAERGE R R,

I B 353 10 B 0 MO P T sh 2 B i K dsDNA F B,
FLFRERIADNATIZIMIAZDNA, BRI 52 A% P I
PdsDNARTR IR e 137 245 sh it e Bl ok
2 BRI R, AIM2XT NP EdsSDNA B 7E— L8
SRR PG I A i b R T O, B H AT
ATM2H 31 Y R dsDN A FIT A5 19 ey 3 s 2R 4 e 2 S
N IBLHI AT AANE R, ASCEZ S g AIM2 W
PR dsDNARFFEERE, it —PHTAIM2 54
G IR R AL LRI

1.1 AIM2W DL UM 2 Rl R IR N Pk dsDN A

P55 3 A0 B 2 I8 I ATM 2 7E P 1] 9 TR P
dsDNAR R A FE T EZAEH. 1 M0 i i A
YEFIWE B A R L= AN RE B, 24 5 W4 B AR 4
JHREEAE A P AR B, WA R dSDNA R BE S WoB itk
AE REA AR AR, S5 FBAIM24E P9 JE EdsDNA
PO, PP AIM25 5 R S B R RE VS R ARGk
ST BRI A6 11 B S v, Bt 2 Ab, Komada%:
NTRGBFTE F, AIM2X A I dSDNA Y A 24 38055
LA SEESE A, B RELNIE A9 ATM2 BRI
E B /NESRFE AN dsDNAJG, i AR 58 40 i A
T BRI BT B R E PR

bR T E RN A E R, NIRPEDNART DLt
ANIMA AR B T AG 58 4T 160 A 40 T DA TG 355 e
RS2 . Lian%5 AU BFS 0, (L72i s
5 1 20 B AR A B R K S dsDNA R BE, 14
P AN B AR TR A SR AN A AR B, S
BT RN, HoA AIM2 BT A S AYIL- 1 BFIIL- 1843
VRS ARST 2505 | i T8 S E i AR P A S B — 3R,
ATM2 B /N FRUBE 2 5 T 32 25075 S I RS

BEAE, 440 PN AE IR T 0 R ZUG B0 5 25040 B A
I SERE PP AL IR, dsDNA JBeas B e A4 0. Jt
BUA I B 25 W T LA 25 AN ) A 4T 2 2R 2 A,
HE A5 () dsDN A B AIM2R 51 3 fih & T IL- 1 RAHS
PR JRAE SN, 17T 24 I 201 i H ATMI2 F) a5 T il
U AT A ARBE R S 07 AT 32 Bk [mIke, 2k
FL B A SR 0t P75 % A A% RSO 2 (1) dsDNA J B,
HuZ \PORmige 26, eIl bR 40 A B a4 i rh,

AIM2A] LRSI PR AR 5 P | RS Y dsDNA S8 Bgik, AT
- FRIE/MA . Caspase-1FJ3LNG, THHEZ AIM2 AR
/INERURT DA G 27 PR 4 B BT 175 1 B WA i 25 B AT
FIRE 1M D REF 3.

B 17 PR Z R O T SR R A 20 SR A A% R TR
dsDNA, AIM2+8 AT LAY 51 48 A5 b 1) S ok A DNA
(mitochondrial DNA, mtDNA). mtDNAZ—ZJS(v F-26L
AP AASDNA, 2455 mtDNABRTIE A 120 i i)
MR 9 AIM2 T iR 5, I8 Caspase-1 A9 38006 FIIL-
1443w FEPY. Shimadas AP B 5T #E— 25 & IR,
MU B AL B mtDNARE[R] B 36 AIM2 5 NLRP3, {H
ENLRP3#H L, AIM2H {50 T3¢ A AIE A mtDNA
.

1.2 AIM2IR AR IR 4NN A 2 DN A

TEE 7 SCARDS B AT BB I I v mT ARG 2] 1
PR it A 5 1Y 20 0 4 M B DN A (donor-derived  cell-free
DNA, dd-cfDNA), dd-cfDNA =%}y RS A4 4 i 151 5 5%
FET IR R I 2K o B R dSDNA F B, fE—TiZh
OBIIBFFE R, B RS dd-cfFDNA T = 6 8 2
T RERE/NRUE R TR, AR R ) ARy
SEPEBUARR G, R B HER R A BB H R
RN dd-cFDNARTFEREHE R A4 5200 1E 0% i T,
S AR N dd-c DN AR SRS AT LU TIPAE S A AR
J& TANMIA T HE T R SR T 0 HE R OB, FF07
P TR A T g ) >,

5 FScArR i N IEEdSDNAZSRL,  dd-cfDNAT] LI
W 2R AN, dd-cfDNA5HTdsDNA$T
RS A AR T AR N A, AN AR el
H [ dd-cDNAL AT DLIE ik P4 7 sl 5 B B et A G
A ML . 24 dd-cfDNAGE 2 ZFhiR 72 E A 4N
JHL PN J R LA A 200 e I PN A X TR 32 A TR, i o
G k[T

dd-cDNAREAE AU 3Z AU 31 5 R RE B9 | & Bk
INEHET . Mallavia A7 T /) BUMI RS R A
A RS R I 1Y dd-c DN A B X TR A 32 A TLROTR ]
Je ik 2 T A 200 B A B I e 2 5 B5HE - s Bz
(e, HE— b, BT o M S A A R A Y 7 Uk
2R /NRAEF T dd-cfDNAJG, Bt/ N B 1s
HE T RN ke APVREL, FEOIERAET, Sk
FI B BT R Y dd-c DN A B 32 (A SR A | 1
WG Z AR TLRON, FFidad Th1 79K 3l i S e HE I+
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M % b & 2023%48 He8k F10H

BT T XA R R, Sl 259367 £BRdd-
cfDNA I ] DLZE O RS AR /N BB A A7 3.

T Z 4 B R MR P, AE A4 i >k Y
dsDNAR it SAL R AN Z R BIS A E BB R, 1
KLU A LS TR A BIBIFTE AR 7R X — I A2 3
P HETR RO (R BRI, ATM2AE A R PN B A
dsDNAJEN 2%, TEIRZ2dd-cfDNA MR Z 1A K
o HE T AT BT A A S R A E AL

1.3 AIM2iES R/ IMARY L3
AIM2H 5 dsDNA JG 52 8 T2 M S BE S FE R H

(apoptosis-associated speck-like protein containing a
CARD, ASC)HIR 2z R4 5 M1 e 2 IR £ 1 - 1 i
PR )5 (Procaspase-1), A 2H 2 44 Al ATM 2 2 4iE /)y
{132,

ASCHEERIXTANMIZ T, TESRIE SN I RITT,
ASCHVH H B M B AT . AR =S 18] P4 5T Rl
2R ASCIEITNSGHIPY DES I 5 AIM245 &
e ERRE B R AE/ MAK G, Il Coi i CARDZE
38, 5 Procaspase-1 fICARDZE M 25 4. Procaspase-
VAL A7 p20. plOZL LA fEALIR, SRAE/MAKR &
YK S JCTE I A i 5 Procaspase- 1§ 23 b R A R IRES
MR SR 7R 11 -1 (Caspase-1)PY. Caspase- 114 141
A Z1B(AL-1B) FIZHIEAE 18(IL-18). Gasdermin D
(GSDMD) YA ALE FITT Ak,  JSEARYIL-1BFIIL-18 AN
Mo S R 5 R SR ZUAY AR AE SO, GSDMDE 4 i i
ST PR RORR AN A T AN SRS
t%ﬁ[l3,35,36].

U, Lee®E NPTVR B, 1EAIM2A S 4 E/IMALH
et ARep, AIM25Pyrin. ZBP1iE ASCHHE AR, 3K
Bl — PR FR A2 TR (PANoptosome) i ZHE HE &
YWk, ZESWRARHRIE. 7S AR
THIFERL,  AIM2AY Y5 SAF A pyrinFIZBP1HY {7
VAT 2%, 535 PANoptosome 15 Fit AL .

PAE /AT ATM 2300 (31 4 95 448 L %) S SR80
EHEEY, WA MKEZHIR R ELESRAE/IMETEL
YR e 4 P VR . 3R AT S SAE /IMAHE I8 ]
PEGPE 20 AR B A B, RAE/IMATT BEAR T
B Bh AN Th1 A Th1 73ERE 73, ASCHEA W] LI it
TANMBEFEIFHIIL- 10697245, (8 HATA CAIM24Y
Y SAE / IMAA 5 PRI AE 4538 I 1 A g2 A L T 3 vh
(Y EARBLTTS AT M, 3 — 5 1] AR5 B AR SETR A
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2 AIM2By %R

AIM2 AN 2 B0 AT B3R E SO 5 1
ZARPEROCENG, T AIM2AYTEG S RRE R Ay 2H 2%
X AEFF A0 A B S - AN A D). FEAIM2E
Wt R, AIM257 B Z R 1 TR .

AIM23Z FI [N JZ M (4%, Robinson®E A7 17E A
FEFIN B A A AE — DRSS R R AL, ik
H—HMNi T Al AR 55 4% (alternative first exon, AFE)WLi
FEAIM2E IR, ILAFESR AR S'UTRH
A —ARIETCIE, T AIM2 I mRNA #1352 5|
R S R

TEAIM2H|dsDNA R AR, HELEDNAFF 1] L
T4 AIM2 A AE A T THEAIM2 B3, Azl iy
Ui DNAHH LAY TTAGGGES AT LA I i 47 4
PEWOGHIVE, XZEDNAFF IR Al A% R
(suppressive oligodeoxynucleotides, Sup-ODN). Kamins-
kiZe \“OHy g T — R 5 TTAGGGT 91 (11 Sup-ODN,
It 5 AIM2ES G R HESE AR T RE, 757N B
SR AH AL BELBT T ATM 29306 I 9 2 5 20 B PR 115 1.

TEEHBUKY, ZRE A TEAIM2ERSEH . iR
Sl dsDNA S AR SEASCL A A5 B b R A5 VER]. Liu
s N\, AIM2Z FITRIM 1R [ 1 f i) Sl 5,
TRIM117] DA5 - AIM2 (Y BE R PE A W R, TEid ik
TRIM 1A 5 W4 ATM2 43875 2 23, i ARG
TRIMI 13352 FEAIM2 A S 408 [ VIG5, HF
s R, SRR M (protein  tyrosine
phosphatase, PTPase)i 7 1 i 22 2 R (b2 A JSAN
RS B 5 44 L P ATMI2 R0 /)N AR 20 2 1) 0 B2 25 A1F
PTPase il 7 AT LA 67 [ P 5 AIM2 f 385 2.

I PYDELCARDZE AL A 15 2 (1, PYDIREFY
#¥(pyrin-only proteins, POPs)FICARD I #%(CARD-
only proteins, COPs), FJ LA 1< BH fih &5 ke 4 2 1] fi) ] 74
YEHIRETHLAIM2. ASC5Procaspase-1Z [H] Y25 & WF
FNGHHEGENF] T3 AJPOPs, RIPOP1. POP2AI
POP3, HPOPIAIPOP2E 1 THLASCIHITIRE, 1M
POP3 B4 F T AIM2. FikPOP3AY/INER, L M2
MIAIM2BE 240, FFER H Bt Hh IR A ey R 4L
Besa'™. ARTRISE &, A 3FCOPs, ‘Efi15Caspase-1
CARDZERIRFFH AL, COPsTHi T Caspase-17E RAE
MR RE

/N, p2027E AV HINSGS #4388 B 5 AIM2 1)



P A

HINZEHIBRZS &, TR AIM2%FdsDNARGIRA . A
JEPYHINEE A FIEIWIF 62 A7 7F—Fh ST A AR, TFT16-
B, HAAHMMHING S, IFI16-p5dsDNAMILE S %
AT AIM2, %S R A4 7E 258 S PRI i ATM2
.

3 AIM2AER R EH TN

TER MRS RErp, i P TR 1 S BT
S IMAELL R R R B0, ARt R &
B % dsSDNATE N B K S DAMPsHEAZ# RN, 4
P52 KT DAMPs (R 3 BT SN HE 5 I (e 2
AR BONE,  Her i R B pIL ] AT LS S /MAH)

Dendritic cell maturation
Enhancement of antigen presentation

Innate immune system

1%E. BERIL-1pFIARY EHAEET AIM2 T B
ML dsDNABSZ %, TERSAR e b, [ S 4t i 1
T8 M 9% 1R PN B ATM2 AT LR S0 A3t 1A R TR Y
dsDNAJf- b 46 75 5 A /MAIE BUE I I 2 Fh ik iz
T SRE R G (D).

AR T IUETERY], AIM2TEZFh etk
PRI 14 A i A R B SCHVE . Bl AR R
ZAK(pattern recognition receptor, PRRs), @1TollFE3Z {4
(toll-like receptors, TLRs). NODFESZ{A (nod-like recep-
tors, NLRs)7ER A G i B 2R A E AR Wi 7,
AIM2TERSAR S IR A2 ) T 250, AF
PRRsZ[HfETEE 2R MHK R, ZFPRRs AL LT Z A [F]

T cell activation and expansion
Induction of Treg cell

Adaptive immune system

| Inflammatory response |

| Transplant rejection |

Bl 1 AIM27ERSAE Gy A I 1 1 . RS AR DR 2 U5 R () ds DN AR #5145 63 20 i B oy A e e 200 L P B ATM2 BT R0, L e 1 Sy 4
JEAETRUI dsDNA R 1 i ke BV . AIM2ITE 845 220 [ B N P S AR AR S DI, AIM2A5 0 B S R B 2 5 MRS 1o

PEARBER, Wi 34 ] et SR RN I - B e S B3t

Figure 1 The regulatory role of AIM2 in transplant immunology. AIM2, expressed by innate and adaptive immune cells, serves as an indicator by
recognizing dsDNA released after graft cell injury. Innate immune cells play a major role in recognizing endogenous dsDNA. The recognition of dsDNA
by AIM2 activates innate immune cells and enhances the inflammatory response, leading to an enhanced adaptive immune response and transplant

rejection
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M % b & 2023%48 He8k F10H

WAREYMETE T AR RN, MAIM2A]REE YIS 5 H
. 2R A2 AR ATM2 I S TR
MG INA [RIFb S AR RS A ) S HE T A B ORI A SO
I 1A B8 22 58 0 o7 1 2 28 e A T T Sl e i
AIM2TERAR i 1 .

3.1 AIM2AERS RGP AT Je s R SENE 0

BTN SZ AR T A5 5% 358 7T LA 8 (514 i
YR SR RE S, 5 T S 3 0 RT3 i T
J L AE Y. MO BT R ], TERSAE S,
AT G 8 22 S8 VA S A& A I 07 %o} 338 1o M G 928 ) e sl R 4
R EAATSERER. HATZERIF AR A S 3
L7 R RS 1) T 9K B 200 B o B A B4 40 S ) 967 T SR A i)
SRR RN, A T RGAE RS SN2 IR
7 GEHE T TR S E IR S | 5 2 IR AEAR.

HIIE I E K PYHINGE ARG e 2 5 T#
FEHERR OB % 4. Gariglio®E NP EFFRE ARG 12
P HE R ARG 21 A2 40 i TP PY HINE A Z B A TFT16
IR R, R Z PR A R R, AIM27E
2 55 [R) T S AR 8 I 7 1) [ e e A vt B T 38
8. Hakim% A\ PE B W14 15 9% (graft-versus-
host disease, GVHD)EH 1 & S iadr i F Hox 5Az
LHET TRNAIN P 504, 455 %RM], AIM27EGVHDAH
F R BB RHRSE FIEL SenZE ADTHAK, A
g% R G0 H P Bl AT e R HE R S 3 5 A9 B 2 BTk
TR IO NERAEA 5 BB R AIM2 Rk K- 5
ZRHEFR AL RA FLRIAACE R IEADE. #F—2
Mo, BFRRM, PRANIEAE L2 FIRUE HINAIM2 i 3
FIFERAKF- . LRI L, [ S R G H I ATM2
TG T e HE R SN 388 s A7 2 D) G,

PSR 20 M (dendritic  cells, DCs) /2143 [E 4 )%
5@ R IR, DCsHRUIR A B T Hem T4
i S 3T D U A I P e R SRR TE /). Dharmadhi-
kariZE A\PVE I, fEDCsAME. WS B AERE
AIM2RAE/IMARRIE I, AT DCsHT AIM2 2 JE H: 45
R, $7RAIM2T] RES 5 1HEDCsHY /L5
B AN, WK, DCsHTAIM2 3 i i 4 5 /M A
AR T HIL-1BRY#IL, HMIDCs & i KA R
YEH]. B EEAE, AIM2EOE 5 DCsEA HiR Y
WAL T MAE f1, FHEETAM M Thl . Tel WA Mb.
FWE A T BN A DAMPs IR E b R
PN MR, BETE A R 2 SR B g
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JH g ATM 238 3+ R 51 B dsDNAB S R E /MA L 2%
I FIL-1BHIL- 18R B . ZIBFSTE T BAA G
B I PR ARG 1) I 0 i P Y ATM2 3 R KO 5 HE
JF N S IE ARG, XN B AR A P A ATM2 R fiE
S A G 2R SRV 5 HE R R O ) X T g 2 — 000,
B A0 240 2 (myeloid-derived suppressor cells,
MDSCs)E RGN . B VAR AT IR S e g, H
A RFEMEITRE. AR R, MDSCsHAT I
FERHER i SR 2 B E R 1Y SN,
AIM2 3G 223 EMDSCs R s Thie, e TN
i BE S MR L Ipr/N R H, MDSCs % e il th g 32
W R BT A AIM2. ASC K Caspase- 1363k 7K -1y 4
. Koehn%E A9t — 21 S T MDSCsH I AIM2
PAE /MBS, 45 5 5 7R MDSCsiAY T cGVHDRL 25 18 55,
FHRZ, MMHIMDSCsHTATM2 11 22 15 I R LASE 5 HL A e i
HITRE. X UL AIM2 TS rTRE S TR A R R 40
H B R PEALE], A HIMDSCsFh AIM2 i 151 fig
JEAR B MDS Csifs T SR i 52 2 BE A BT 7 [n].

AIM2¥ 15 5 FELASC. Caspase- 14125 K RIE/
. AR, AIM2EA IEMERIR S S TH
TP 45403 )5 1 [0 AT 928 2R B 0% I R E A B 155 5
Zhao®E NRIBFFE R, /N BRI SZ AEAE S Bl i 35 5 Y
M, e 4LV 0 I 20 A mT ARSI 31 4
IIMERITE AL LA S AIM2. Caspase-1+ ASCHY i 3 F 7,
TEARSN S50 Hfff I sIRN A AIM2 Y 2638 J5 U RE WL £¢
FIE RN F B0 TR LA AN 16 R e, dE—
A, Dorfimiiller2E N e T #E RV B AR 45 649/ B
SEALONER AR, 7EAIM2 3 A BRI i 2 /N
SORE/MAI A BB E T O B MY D re i i A4k
RU/NFAAAE BB G, XSG 2E w0 R I, B
il ATM 235405 19 45 7 58 T R EL AT el B8 A 1L 19
B, M AIM2XT SAE/IMABTE 1542 () I8 1 v BB & 4%
T FEAEH.

HATE A I IRy, [ e i )
JAE/IMATT LAE T SR B AR HE R SR BB, SetoF
O RS R b s B, A B P RS A
Y5 R AR EE,  HERR 4000 JIE 2 SR 1 PR 20 it
ASCZRIEW W,  [RIB A1 BE & IL- 1B B 5.
HongZ N7 7E K BUIFR AR R 3, TR RS R o
PRGN A ASCRNIL-1 B3R /K- 5 HE R S 1 i S B
B A IEAH SR R, g & VE— 2l FH e R Caspase-
LR SRR AL, & P Caspase- 1 FNGT T



P A

(R B JG HE R R A FTREAR.  Jankovics N & 51,
FE SR I T 4N RS FIGVHD R & 1, Caspase-
1. IL-1pByZiktahn, 7e/NGVHDEL R R 45 FIL-1R
FEHCHIBHLET S IR0 Fp AYTL- 1536 Al I8 GVHD I
P AR, RN, AR PRI ASCHH 1) %
A4/ IN BRUFH B X BEZH AT LIS 2 GVHD I ™ B R

bR T RAE/IMAIRAR, A BT i AIM2i4 T8
i 55 H Al dsDN AJESZ i AH B A F L[] 3095 S i HE s
B 4 Z FE DR ] PR - (stimulator of interferon genes,
STING)J&—F 4 i J5i dsDNA [ [ 3257 28, KR AT HE
FR RN E T ER. s TRk, Sting™
ZRNRAEMAEAMACDS” TG HPIGVHD, {HH:
AR B RO B W] S BEAIG, WIS, STINGI# B& TS HT
FRIh 5 UE BH T A5 50 % B AR A HE R A S A s ot 4 g
At 5 IGVHD ™™ Corrales@ A&, AIM2135%
TEXTSTINGH B HVINAC HER R, 6= AIM2. ASC
¥ Caspase- 1 A 2R A1 IS A1 LI 4 il 32 dsDN AR 3=
PR KO BYIEN-B,  [RINHERE & STINGIR AR 13
PTG, MR, AU /0N BRI 20 AR 2R 40 e )
ATM2JE/IMA I 25 T 3 STIN G %32 2 #i

H 1A O AIM 25X G e HE - B 52 ) ) F 55 e AR
B, BATATURIN Sy, A e i i AIM21R
i dsDNAJ& 3 3 9 ik /MAR I8 A 0 [ A fhe g2 20 M O 1
5T A P B RAEIREE, SRAE/IMAIRTE 1] BETEAIM2
SEMHEFR SO 1 B b R G G E A, (BIRATTh T
BOEER], PRRSZMIELES] IZMAHE S, SAE/N
TRAGZLISE . S A2 i ATM2FT B . i, A
KRN ZZANLRP3 5 AIM2H0 A L T U 48 i /MA
PR, P AR AR RE RN B
S B A R R, B, B R T B ey
F1R) S 36 4 SR SR R ATMI2 5 9 i /MR ik A8 8 42 g
HE R RN B BAR AR RE . AIMRTE [ St 5%
AFRE— IR AT .

3.2 AIM2AERSHL vl i ik S s R B

A % R R iR B a5, HiEdhiis
120 240 1) T4 it 22 3B e s DT 2 R M B R 4, [
G PE L P ) AIM2 1T BB S 5 IR 92838 N ME S R G T
TS W HEF M. VennerZs \POUGIN T B R4 S
FAETARA S HIHER V(T cell-mediated rejection,
TCMR)FEA R THIMIAE 530G - AL R A L R 4
SEIFOL, S5 RRW], TCMRIEH 1 A B INF-y K

Jei tHBLAIM2 R 7K P14 S 25 o, i At S R PR 7
F A0 B AE. BANME P A i Bt 4 b A
(donor specific antibody, DSA) S AW HEZ A 2%
Lefaucheurs A e B AR 57716 15 K DS A%
49 L W 200 L PP G I B T ATM2 A e k. el
I I3 200 A T 8 2 [ A S 400 B v A ATMI2 18 4238 I 7
PR R G Y AT L

AIM27EBIR LA s 28k, PUiRA T HHEF R
J¥ (antibody-mediated rejection, AMR)ZICHAFLAE YR
Bl FE R R 2 —, Btk A= AMR & L H Y
FHEE5¥, BAMTAIM2ABEEES S T AMRY
P84, Van LoonZ N E B A48 5 AE7EAMR 3 5k
AMR B 1 F1 8 1l S A AUREA 2 (R 64T T X% b AT,
K ILAMR B E A7 AE I I AIM2 235 1, 21 fIRNA
¥ B 45 5t — 20 R W], AMRE - F1 & i v B2 4
AIM2KK 22 St i i

A AU A2 AU A0 B P A B RS B A 5 AN
2 [ S AN T RE A AL, 3 T e A A v
HR/>PRRsULAEBUIDAMPS I, AT %045 BOE
PR, BANAE P A AIM2 A] BB 13 1 51 5 &K dsDNA
POIME SRS 5 A ME g, (A —HLk A
WA A TE . SvenssonZE NP URBE,  BYE HIBARNE
WAIM2Z3A 1A, 1 H5 B e 4 2e i, B+
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Pattern recognition receptors (PRRs), expressed by innate immune cells, serve as safety indicators by recognizing various
danger signals. In transplant immunology, damage-associated molecular patterns (DAMPs) released after cell injury are
identified by PRRs, leading to an enhanced inflammatory response and transplant rejection. Absent in melanoma 2 (AIM2)
is a pattern recognition receptor located in the cytoplasm that is specialized in recognizing abnormal dsDNA in the
cytoplasm and significantly regulates immune responses. Abnormal activation of AIM2 leads to excessive inflammatory
response and immune dysregulation. The important regulatory role of PRRs in transplant immunology has been revealed,
but literature summarizing and analyzing the regulatory role of AIM2 in transplant immunology has not been fully
elucidated yet.

AIM2, expressed in antigen-presenting cells, plays a major role in recognizing endogenous dsDNA. Antigen-presenting
cells identify dsDNA from the nucleus and mitochondria through phagocytosis as well as the exosomal pathway. In the first
part of this paper, we familiarized the various ways of donor-derived cell-free DNA (dd-cfDNA) recognition by AIM2, and
we also analyzed the key steps in the activation process of AIM2. Inappropriate activation of AIM2 can lead to excessive
inflammatory responses and cause various immune-related diseases. The regulation of AIM2 activation is essential to
maintain the balance of cellular physiological activities. In the second part, this paper analyzes the multiple levels of
regulation of AIM2 to provide a theoretical basis for further study of AIM2 pathway activation. This study discusses the
role of AIM2 in transplant immunology in terms of innate and adaptive immune systems. Activation of the innate immune
system and the inflammatory response plays an integral role in initiating and maintaining the adaptive immune response.
The recognition of dsDNA by AIM?2 activates intrinsic immune cells and enhances the inflammatory environment in the
graft via the inflammasome pathway, which may play a key role in the influence of AIM2 on transplant rejection. Most
studies on PRRs have focused on intrinsic immune cells, and few studies have on AIM2 regulation of the adaptive immune
system. However, present findings suggest that AIM2 is an important regulator of Treg cell differentiation and can maintain
Treg cell stability, and that AIM2 is involved in regulating B cells through a variety of pathways.

In conclusion, there was a significant association between AIM2 activation and the severity of transplant rejection.
Previous studies have shown that AIM2 is involved in regulating the differentiation and stability of dendritic, Treg, and B
cells. AIM2 is involved in the regulation of the immune tolerance induction by MDSCs. Inflammasomes and multiple
independent pathways are involved in AIM2 regulation of immune rejection, but the specific mechanism is still unknown.
This study innovatively analyzes and summarizes the role of AIM2 in transplant immunology, which can help researchers
in related fields to further understand the relationship between the pattern recognition receptor AIM2 and transplant
immunology and provide new ideas for exploring the induction of immune tolerance.
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