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Bl (B-glucan, B-Glu) i 5 HH £ a0k
AN RS PE 1 TR 2 — o /DN BRIV FEE P 3 e B
B-Glu 7EH i i AH 20 b e[ 75 I 2R e fie, B-Glu
3 3 PO AR SR A HRLAF OC C BRUBEAE R A2 4K 1-FR 1
fitf B-E & X4 HEH  (Dectin-1-Akt-mTOR) {55
W%, B A EORE R, AT BY 5R IR 2 b
(lipopolysaccharide, LPS) I Hij i) 40 I 6 % fig
1, s R Y JE R R 2R A
AR IR 1175 50

LPS 154 40 8 41 BE 53, Gl L 5 Toll 52 44
(Toll-like receptor, TLR) &&5& i G i 4 g ',
W0 TLR4 DA il & N 5 5% il s, A dhsiet:
SrAE - 88 (MyD8S) KMtk te, it — i
ST (WZHEF«B (NF-xB) ), 395840 b
AR LB R AL, HE I & AR s AL 2 TR A R
IR E BN (o mife . WItfk) FIDNAH
Hedb, AT NIEEEE A RL . B NIRRT AR
b, &WMAEwHESA (B-GluFILPS) Il f
PERIA L, A2 — UOR ST 2 A T R Y RO 1
W,

25 V38 20 X0 A R SR ) A8 SUOR P AT e e R A
JERGIIN R RPE . AT RAE I 2RV E e
BURWEETRIE , R 7 (Bacillus Calmette-
Guérin, BCG) . Z5BMRT RISTEFH AR 17, 1
JIR 0 K T A I S RRRISE B . BCG i it
5 TLRA Z5 G 4TE e BE AN, 184560 A1 A 1% i A —
RIRIEH (tricarboxylic acid cycle, TCA cycle) %5
Righigte, H—m R L MR TG . &
4 BCG A AL AT LA G % A 26 I 1 5 i i 22
(hRSV) FIAZ i (hMPV) i B4RF 5k
TE W PEGE N, 38T LA S LA T S s D AR
PN LR GE 20 RIS B LB IR S5 AT DL iy I
SRR, BRIRBGL R RBET R P
2.2 WIRMERIE

FFEERIT, NIRRT R e e I 25
fi ¥ + #¢ £ (interferon, IFN) . H i &
(interleukin, IL) . ALK NG # 1 (oxidized
low density lipoprotein, oxLDL) ' JLZ% Wl e 2
W MR MOEAE Y Arts P BFSE KR,
IL-1BFEMARSN 20 R/ NI N5 N SR bes , XA
AR (an4: i AR A AE) A RRE R R HL
PGP VE R 7 TL-3 A, BT 40 A 25 G 2 L
B2 TL-4 38 1 5% S5 7 6 (signal transducer
and activator of transcription 6, STAT6) K 4% &1k

PLRIIGE, [R5 3R A2 AR 2- W L
3-UmE- T AR R AR CE S s (IRS-2-PI3K-
mTOR) 75 5 B A%/ 15 W3 200 it 1 D 2 e g e T 0
Groh %5 PV fiF5E W], oxLDL 1] 7 5311 25 B A% 41
/B AR, LS IR SR A R R AL
B EARER S AN E A 24 h, BEJSFHLPS k47—
UORIEL, SRR P e R AR R ik in, B
KA T ZRIE R R AL, R LA
e P75 S B AZ A MU S Sy 2 T I 5 B A
MfER 24 h, # 25 dJ5 i TLR2/4 i B 5%
Yif, wT APk AR 58 T SRR R Y &
RS MOBEVE T, 2 40 i PR PR A i 2 e 1
SEANM P ATP 7= A 38 AR a4 (Can PSR iR
FIFLRR) MFRER B0 S RN 255 1 e e 4
FEZUORCT , HARAERF (41 TNF-a, IL-1B.
IL-6) Feikihnm B,

3 BEFZGREEEr A
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(K1),
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PR R AR e, bR, I
P 9 RE RN PO, FELANEE K . T YR AN A 3
B BT fR AR E AT Y ORI Y R Y Sk
P55 FHEVE . B-Glu. oxLDL FIBCG ¥l Il H
WAL A SR 100 L o TE 7 SRR TR i FH K
TR O S BRI, R i RS A
AVEMIANE BIRE S1 2. Lechner %5 0 $2 11, FH W
YA SUR B RS MG £ . =
2Pt R U N UG 1 AN PR R I, AT
FIRT A IL-6

F 2 2R B R Y . BCG ol bk 2 B 1 42 Fh
Jei R A] T A 2 M X Ak R SR R BT RE
WFFEFRI, SAAZ AN M e B R B A e & 3R
YIRbaEre )y = 1 2 2 RAE W T S BUR A A
L G2 RE I M RBAR b . A BR B 5 1) FRAZ 2
P2 AR B e Y IR, AR N R
SRS, BRI Gt sie U TR G AR e i R
(COVID-19) & B B i Az 4 Mt AT ARAs Il
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rh MR A R T HEA T ISR e . fa R AR
BCG JLJA &, I ¥ v W8 v P A 20 L i 5o 185 o
e a3/ A, R R BTk 2
1B, (H4nfeh# 4 K alpha M (ITGAM) ik1
i, Lik#EZR (L-selectin) AIFRFFHEALT - ZARRIA 1
(programmed death-ligand 1, PD-L1) AJFiEm/1,
HAERSP RIS IR A AR 3G 08 7 X2
P T P 200 B ) R IR AN W RE 045 B, 7
TUCHIBCR, AR IL-8 SRR A MR
(ROS) MYFIRHG TR “7' VR T B3 40 M BE 1
B-Glu XoJ P 40 i [T RE EAT YN 2R

bR TUEABE R AN, JE ARSI iy e 2
gl HLA B SR R N I BE ) . Kain 55 ) BF9E &
W, BRI 2R B pER R E AR, X
HMNTR BT BRBE 3G 5R . IV BT 4 2 A pl 28 2R
ek B E RN, 7ESZ2 3 B-Glu T B S
FAEN R e OR, A TNF-a., IL-6 F1 CCL3
FIAMR, MMOE SN, HERMEE L EH g
T IR AR (BDE R AR A A )
FEEL N LPS 288 Je trT sy il 2 fesis, FHF-Hudn e
JEYL
3.2 NK#fu

HR A0 (natural killer cell, NK) J& T
SERWREFELNA, 6B 258 Y Al i
AR ARy TR A O E A . i IL-12, IL-158%
IL- 18 A4 AL PRl A0 B, N AR 2 o2 AR
WHEYE, R ERAS L AS IR, i NK 40 A
T ICACRERRE, PRAE YNGR o e
YL | B R AV B LPS S N B R IMLAE 5
S ELAT N [R5 1 P e AR B NK 41 i 55 7
H, FETE S eI 2R e i HAB AT A L [R)AE 2 0
WL E I
33 dFfREAM

WG e e R I T sad T, (AR HE
R T, FEREE 5~7d P, W]
RETCIE N I SR AL 138 2 H S AOF R N PR 3P
PR, 2 i B AT R a4l ML e 1, n |
B T4 YL TR) g T T AN 0 R AT A A
Ji 2 S e A ok e i A 3 R A AR
YR STy B A R DI6E, v B
T A& RE PR~ 76 B ARG S5 A T e #E R AR A T
PN B FEA M RIEILNL . TEPRIE SR S R ik
SOREM/NRALE T SEERUNEAMLL, 25SE

(47N BRI B8 T S A~ 19 B2 JERXoT A SR 0 A AP J
MR R, HA IR DA Ee ) . TERE
N i e s Y A B O R TS i S i i 1
(mesenchymal stem cells, MSCs), /5 H TNF-o
T MSCs, % Bl MSCs 1] B i A it 40 g (5
(4% IL-8, IL-6 FIEAZ AN ELE 1 (MCP-1)
&), B AL AA R RIAR N, LPS %k
Ji7 MSCs IS 2 815 g J7 G5 10

4 GRS FHLH

FOM L T R P U A e AL 2
— o SRR 1L 4 FE AL G DNA B . AR 4 i
RNA . A FUEM YL@ E S 1 BRI L
FwHRAN, AEARAREHEE S 512 5%5% 0
/e
4.1 RUBREEHRE

W5 RY, e RpAEA BN R, &
FEFEPFIKE B R OB BB, DI el 22 246 Ffd
) R PR, 3R B B AT I 2R Y e % e
J3 T FEE R IRANAR Y, VF 2 g b SRE 1) JE
RIEAR NP AL TR, SRy, i
B e e 5 AT KPR RN R AR RN, BEAE K
RNA REG 8, fEdF T RSN AR L, X
SO RRAE K MRSl — A S S e, A
T B T A FF R o RN 25 i) 1 s 240
AT IR 3] 5 35 RIS AR O A A A A M 2R B
Wi, AR =5 WAk 4 07 5 2 R 7Y B LA
(H3K4me) Fl=H 3 L (H3K4me3) DL A4 EEM
=5 27 7 A R ) £ B b (H3K27ac) @
H3K27ac 17 1E T #5H7 H3K4mel [ 8 i 14 51 7 o
1M H3K4me3 bric #0651 s sh 1o SRR L SR
IR PERE A R e P G 8 AR L A 5 R FRAS
U H3K27me3 Fl H3K4me3 7£ 11 5 il 3 5 A3 384 4
R Se RAGUEAMDIRAS RIS B RIGR T
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FEBYIADE, T BOm X R i, ik
GO A R B AR R R RN o K B X e 5 A SR
K125 G2 REALRY , (RS R S g rh 2R
Fg 3 FEBAE TR A M e S5 M5 (TAD) FFAH
HAER, DRI % s I REAILYE , X Segh i
AE i 00 922 AH O JE P 5 — 26 K 55 9F 44 19 RNA
(IncRNA) #H FAE I 300G % 5% 77, B-Glu 5%
BCG R AT LB BEA IR AH A Y IncRNA, - i
TS5 B0 H0 95 5L A Y 3l F B 55 4R T 22 H3K4me3
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PEILACTE R ), R P8 R S0 20 R AE R SR ) v
58 2] AR AN AL, R de R S 4 M AE Il
SR AP AR 3E R RRAE RIS R RN R
B T i 5211 <o B @ s O T s e O
Hn, WkEEAE T BCGIE S ARRE R (35715
Y YER . 4 B-Gluis S E E4IMY, H3K27ac.
H3K4mel Fl H3K4me3 &M 15 2 51l Zr i () BE 1A
R ERESEE, RO SRS A AR
b, i SRRy FE T e K e AN P A 5 e
S, U5 AR DA AR Al R A AR S A R IR
fiffe, 3880 200 LG SR R B R T Y i JE
BT S AL A M S Qe i E 9 7', BCG
A AR FRAZ A b ) S AR R 7 IL-1B 44
ANBAR PR FRAZ AN, 7 LPS PRI ] Uiss 21 41
JEH IL-6 T TNF-o [ Rk KPRy = 77 ik —20
TR0, BAAZ A0 P TNF-o )3 35 1 X S 2H 2
FH 3L AL 7K S H3K4me3 A1 H3K9me3 & A i 4E, X5
BCG 1753 J5 Y A2 240 J v R 28 381 1) 8 R 3 A% 18 1
— B S A AR 24 b, B A
B5d, 1R 6 KMl TLR2/4 FH, 3 i i
PR S AR 28 Z ORI 240 B 2 98 Rl 1) SRk 3
i, IFFERRIHIR A RS A% O S W) s Ak & 4
H3K4me3 &4 .
4.2 RFEHRRE

T AERERIE T IR E 1 T AL A T
VFZ AN A AR 72 RN A0 B i 2R U st AR ML 22 8] 7Y

BAAEAERT, A0RARHR e K oy 4 i S LA 4
JL VI 25 b 92 A8 A% o A A P O B A ot 17 O
ARG G AR T AR 2R o T s AL HL R AU
HASRANME N ATP A K, ARIMAHERVE LR
REE SR AR IR R, A RS AL AL i 3 3h
FIRRALS) ), RN E R I B e ()5
FSEDI AR X 454 . Rk, A T 4RI
GRGPETS IS W RWB AL L, R 2 1 A Qi
YA 48 AR e FE P R

YA AL T SRS T, R R R A
WA TR FEXFRAT, 4 2RI T =Rk
B RS, WA AR bR s 1D R 28 Ak
SRR OE IS, H s A AR PR R AR IR ) it
N, UKD SR A A S SO s iV 2 A )it
e, ISRz i iR k2 m 2
5, BUEEA AN . A 2R o . IR R
UG IR & WA o TE 32 BIWIR I IE , PRR X
FEE BCAR U il & — RV A N IR R N, 3
ANFEREHEER LR, GnBEREfE . S RERIGA NG
IRRARI , X LA X FRE 15 1) e R A B
VEH, BIEVE RSB 5 DL R FMas A i i A1k
IR Z AT, ISR (fumaric acid) F1Z Mk
il A (acetyl-CoA), Juidsiliil— R3S HEM
2 Bl 2 UL 388 A% REAE A T, AN 20 AR 1 2 H R AL S
(KDM5) 8 4 &H H & Bt ¥ % M
(histoneacetyltransferase, HAT), % 541021
FH 3 A I 2 5 58 R e g RN 1Y 3 R 2
b (1),

Table 1 The mechanism of trained immunity in different kinds of cells

®1 AEEREEEREIIGREE

YA T ZAK {55 @8 FWIBAL B R SR
S ) B-Glu Dectin-1 PI3K-AKT, syk H3K4me3, H3K27me3 AR [11, 69, 78]
BCG TLRs/CLRs NF-«B, PI3K-AKT H3K4me3 BRI AN IR [17,25]
OxLDL LOX,CD36 MAPK, PI3K-AKT, NF-kB  H3K4me3, H3K27me3 MEEZMREFAILTE  [23, 31, 79-81]
Lo
Ex - il B-Glu Dectin-1 AKT-mTOR-HIF-1a H3K4mel Tl fi [11, 82-84]
BCG NOD2 AKT-mTOR, IL-32 H3K9me3 i fife [25, 26, 85-86]
OxLDL TLR mTORKHFIROS H3K4me3 WETE A7 [87-88]
LPS TLR4 NF-kB, PI3K-AKT H3K9me3, H3K4me3 i 25 15 A IH 3] 2 [6, 42, 89]

AR
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SE|
il eyt FE 2k {55 @ % LI S A SR
BARAA LPS TLR4 MyD88-NF-kB, PI3K-AKT  H3K4me3, H3K27me3 P i [90-91]
4 IL-12/IL-15 JAK-STAT, MAPK, H3K4me3 PE AN S L [53, 92-93]
PI3K-AKT i
W 4. GM-CSF, IL-1B, TNF-o. TLRs, CLRs ~ MyD88-NF-kB, MAPK H3K27ac, H3K4me3 WHIE A7 [17,94]

BCG: RA#i; B-Glu: B-#i2RHi; OxLDL: AfLAUNH NG M LPS: RZM; IL-12/15: HA%E-12/15; IL-1p: HAFE-1p; GM-
CSF: B2 - i Wi 20 B 45 95 8 PR T-; TNF-o: RISRFER T-o; Dectin-1: B SARANPEIA X CRIBEE L Z14K1; TLR2/4: TollFE3Z{K2/4;
LOX: izt bR ; CD36: FIANMIsMEPT)E36; P3K: BEARBENIELA A ; AKT: HAMAB; syk: WESERRIEE; NF-«B: ¥
kB; MyDS88: #EFE LN T88; MAPK: Z2Z4J50H ALK i ; STAT: [F5 5% ME ST 1 ; H3K4me3: 4K =5 WA
% =H5E4k; H3K9me3: 2 =5 WILON i 22 — F 3k ; H3K27me3: 4R =5 W27 #i2dik = H 31k

Fig.1 Trained immunity—related signaling pathways and molecular mechanisms (created with Figdraw)
Bl JlEERiaXES@EmEsFylHl (4EAFigdrawsl{E )

I S 1) F A DR P R AR T 4 M o 1) AR fe AR st A g, DA T (2 i £ A S PR ) Rk R L IR 19 430 . BCG: KA 5
B-Glu: B-HHME; OxLDL: FALTRFIENGEH; LPS: JEZLH; Dectin-1: WIORAMMIATFECEISEE F 2 1K1; AKT-mTOR: & i
B-WIAA R LA ; HIFla: $EIET R 1 e IL-4: [FR-4; TLR2/4: TollFEZK2/4; IRS-2: BB ZRZIKIEY; PI3K.: BERHIL
B ;. MyDS88: BEREMLIR T788; kK. «BANHlH TR ; IL-4Ro: PN ZK-4RW Hka; IkB: #ZHF«BIHE A ; NF-xB: ¥H TF«B;
KMDS5: A2 HIALAES; KMD4: 418 A XHFEAbAE4; HATs: B X LHHER; H3K4me3: 418 — 5 W R4 iR — F 3k ;
H3K9me3: 21 A =5 WHOMMiZIR = H Ffk; H3K27ac: MM =5 WE2TA R S L.
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Yoo (BJE, TEFEER RIS i AT fE B BUR
fEH .
51 Phyg

KR RW, e Rl g A
B E R 50 97, Chen 25 % 58 3o ik ik T3 19 R
WAkFEE, (G MR PR R B-Glu, 4 e
PEW . B NESHZE SRS R, I
A 3 I 200 B I T A S I A e A )1
R 8 N R I A0 R AR SRR SR A i, HE
— AR TR T 1A AR T AR SR AN 0 B,
WG TANM . LAk, PP IEAT A R I A ER i 4
Y2 B SR 20 B/ B W A0 B gk i, AR AR g 4
AU Ao MIRE L EAII, K45 .
Ding 5§ ' BB, 2 B-HEMRL (WGP) IIIZ:mY
B A AN LPS [ SO 3o, HGH g ot )i
PR 71 7 P A 5 . WGP REAE N\ BAA% 41 v ids
SUNGLE, F=APrR G 0 R BRI
RN | E OV S 1 ORI B S e TTp o L e oA =
AU EVE R IRE S, A IO A K
IR RISV S B0 FE RN AR R R
LA YNGR G FEAF 4 5 1 41 e 5470 e e e 7t
WEEAE 0 W, Je R 5rE it e N
PSP B T, R T
TSRy T U R
52 B

IR PE BIRTT P VAT AT s e 2 v ) £
P E RN, BB BRI R . Gu g
W I, KA BRSNS R 5 4 45 245 0] Y1 5 it
WEVELIM . Ragl $LRH /N BUAE R IE 1Y i 2R
SRR A T LR G B ORI, RN
TLR4 Fl TNF-a [ F k85 m 11, X FHAb A R
i 245 A 2 ER B B, A 5t AT B PR 1
FEFE oo b, I 2 A E i T 3 2o 3 R RIG-T
FEZ R (RLRs) MO3G M, 485 18 3540 i xHis &
RNA BITRBIRE 7, 558 20 i 0 o 24 o),
i1 R TNF-o F TL-17 25340 E T 40 P 70 e A
it I T X L R AR T A A A AT R
LR A AR PR A RN, R R

PEBUARRY ™A, SR A0 M T AR TGP 2o
YIS 2 (1) 35K LA FH 8 B AR TR 1R S AR TR
), TR 3 Ak AR ST TR AR A L ) — e s ) e
71, BEEE EXT AR AR B RE T, e —
FERREE sl D B iy R ], SR, I
SR ) ELAABILTR PR B AR A R A 32 1) S B IR S
My, JFHZB 2R RN,
53 RBERE

e € R (immunological paralysis) & 8147 .
D it i sl A ™ 453 4775 R A AR R R e e
JNE, HREIE A e MG e S O e th BRI SR
PEBUAR S e g o, i R AL T AR e Ak A Ik g
R KU T, 22 B E DI RE BRI RN AE T
FERER MR, IL-4 ATPIa S RORE 1, R
it . Schrijver 4 Y R —FEIEE A A1 A
IL-4 Al 2R TR kL, 28/ NRRTEE A R K230
AT A ) S B AU AT TE AR, R
WEFIERE, Zeff LPS 1A S/ N R E IR
54 BEREMER

H B g MR & — 2 DL a2 S 0L R E B 9
Ja 1O, B T BAZ A L E A mTOR {55 2028 24
MOAC U RN T AL A, 75 5 40 i R i R ™
A=, R ISR RAE 7

4L Tk 40 B R K (systemic lupus
erythematosus, SLE) J&—Fh [ B iEsfm ",
BREGZNE, HEFERER R R
X A BAZURE | BBUAR, SRR 5 1 5
R REA MR R U A HGEFR, 7E SLE AR
W, AR PR BRI S5 I S i v 2Rk i 4
M AL, EHEIL-6. TNF-o fIIL-1B ", ¥E
T-1B /N AR INE S SLE, /NP0 H 32 e
AR, T IL-1B AR IA 5 /N BB 0 )™ E R B 2
TEARSG M SLE S5 T BE LA IL-1B FLHAULAIE 28 41 i
Rl i 43 i 5 EAFIZ R, HE A B ] RE 25175
FERERRBIERG NN SLE BFIRNINEER
Y S e REAH A B R B U GRS e R, Hr 2k
PR ARIEIRA, fedkpmdte 7, B-Gluifs T ryl
PAREULTE 40 M N mTOR G %, iF— {2k 88 SLE
R JE

KR T R (theumatoid arthritis, RA)
ST —Fh RS I RAE PRSI 0, FLRAE th g
S R O T M B A T, IR i A R % A e PR
T3, IX LM K ilE— 2515 5 NF-«B 32 (&3
. TSR R AR A A R, kR
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P o 38 E S TR E (CID A oS
Ak (FCA) iFES/NRIXT R (CIA) BRL, 7
Hida 5 "2V i 5e T, {fH B-Glu U FCA, £
JNEUAR N 1 51 B-Glu 19 OX-CA FICILR &, &M
B-Glu A5 & RA, FIAZINZ M e KA i nl g
e RA RS
55 MZIRITHER

Bl IR R (Alzheimer’s disease, AD) J&
— P WL R 2R AT R 2, H R AR A
i BUEMFEER A (AB) MIMIANRAE | LR fL
T AH 5 B 12 AR 1Y 4 L PN R 28 D AT A g 4
(NFT) "' Ko AR BB B 10 4 28 e I 240 it 6 ]
JEFFEE BRI 2 G 0E RN 12 . AD/NRAE AL, Ak
Jo 9 AE TR T 3500 BRUAS /DN S o 4 o e K S )11 2
AT IR FR A R0 28 R GE 0 B IR REAR M 1 VR
FOWBAL E LGSR, /N TRt R 5 5f
MEARRIEWAEN, FERAERH, AD/NRA/N
AT REAZ 40, T4 B SE Il — 2515 /N IK
AR E AR, SR R G ICIC R
FERGSR SN, 1 AN AB 175 T 10 5 il i 10 FA B A
HA i pLs SN e AN & 1 DLk
B, B 9OhE i S/ N A E g, BN
BPE RGNS R RN YN R
5.6 O IMEHER

IR o 2k O A B 1) K2 e 127 e
FH S SRR AR AL 2 T O 20 M/ A
b TFHELEE MR MR BIRZS . XFIRE T, Yo
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Abstract The innate immune system can be boosted in response to subsequent triggers by pre-exposure to
microbes or microbial products, known as “trained immunity”. Compared to classical immune memory, innate
trained immunity has several different features. Firstly, the molecules involved in trained immunity differ from
those involved in classical immune memory. Innate trained immunity mainly involves innate immune cells (e.g.,
myeloid immune cells, natural killer cells, innate lymphoid cells) and their effector molecules (e. g., pattern
recognition receptor (PRR), various cytokines), as well as some kinds of non-immune cells (e.g., microglial cells).
Secondly, the increased responsiveness to secondary stimuli during innate trained immunity is not specific to a
particular pathogen, but influences epigenetic reprogramming in the cell through signaling pathways, leading to
the sustained changes in genes transcriptional process, which ultimately affects cellular physiology without
permanent genetic changes (e. g., mutations or recombination). Finally, innate trained immunity relies on an
altered functional state of innate immune cells that could persist for weeks to months after initial stimulus
removal. An appropriate inducer could induce trained immunity in innate lymphocytes, such as exogenous
stimulants (including vaccines) and endogenous stimulants, which was firstly discovered in bone marrow derived
immune cells. However, mature bone marrow derived immune cells are short-lived cells, that may not be able to
transmit memory phenotypes to their offspring and provide long-term protection. Therefore, trained immunity is
more likely to be relied on long-lived cells, such as epithelial stem cells, mesenchymal stromal cells and non-
immune cells such as fibroblasts. Epigenetic reprogramming is one of the key molecular mechanisms that induces
trained immunity, including DNA modifications, non-coding RNAs, histone modifications and chromatin
remodeling. In addition to epigenetic reprogramming, different cellular metabolic pathways are involved in the
regulation of innate trained immunity, including aerobic glycolysis, glutamine catabolism, cholesterol metabolism
and fatty acid synthesis, through a series of intracellular cascade responses triggered by the recognition of PRR
specific ligands. In the view of evolutionary, trained immunity is beneficial in enhancing protection against
secondary infections with an induction in the evolutionary protective process against infections. Therefore, innate
trained immunity plays an important role in therapy against diseases such as tumors and infections, which has
signature therapeutic effects in these diseases. In organ transplantation, trained immunity has been associated with
acute rejection, which prolongs the survival of allografts. However, trained immunity is not always protective but
pathological in some cases, and dysregulated trained immunity contributes to the development of inflammatory
and autoimmune diseases. Trained immunity provides a novel form of immune memory, but when inappropriately
activated, may lead to an attack on tissues, causing autoinflammation. In autoimmune diseases such as rheumatoid
arthritis and atherosclerosis, trained immunity may lead to enhance inflammation and tissue lesion in diseased
regions. In Alzheimer’s disease and Parkinson’s disease, trained immunity may lead to over-activation of
microglial cells, triggering neuroinflammation even nerve injury. This paper summarizes the basis and
mechanisms of innate trained immunity, including the different cell types involved, the impacts on diseases and

the effects as a therapeutic strategy to provide novel ideas for different diseases.
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