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The Role and Mechanism of SARM1 in the Nervous System
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Abstract SARMI (sterile alpha and toll interleukin receptor motif-containing protein 1) is the latest adap-
tor that plays a role in TLR (Toll-like receptor) signal transmission. SARMI1 is mainly expressed in the nervous
system of mammals, which plays an essential role in the occurrence of neuroinflammation and neurodevelopment.
SARMI not only mediates the morphology and apoptosis of neurons, but also regulates the Waller degeneration
of nerve fibers. What’s more, it also has an effect on the development of glial cells. Meanwhile, in the face of risk
(infection, trauma, hypoxia, etc), SARMI, as the connection point between neuronal injury and innate immunity,
provides a new starting point for the pathogenesis and treatment of neurodegenerative and psychiatric diseases. This
article reviews the role and mechanism of SARMI1 in the nervous system.
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HEFEE4, SARMI 5 AT 445 103 5 /B 2
FREALS. T8N, SARMIL 52k RAIEAR X, S EMZ
B R 40 P 35 1 B, T i A
WERIET-0, [k, SARM LLE M2 R G T 5T
B o 23R A R RURS W75 1 R R L 9
T T R R

1 SARMIZEAERKXAI S

B W], NZESARMI (FJmRNATE [ T % 2%
1 6 G A7) 25 44 0 e AR T I R 40 A s v K 1)
RiLgE. [, £ BRBRENEERERRE
i, 0 7E A 2 2 LSRR B AR R SR
SARMI T ImRNA H T8 7E o ATREAT ™, 3x R 1,
SARMIFRIEEIAEN S /N R AT

B HECSTBL/6/) B (8 & 4 Y 4 928 2H 24k 2% e
R, SARMIEE H T2 /- M AE A R AN X, 45
K Bz 2 W K 2 18 B B 2 R I 2 RS, i
) IR [\, CATIX. CA2IX FICA3[X. SARMI
FE /N H 3 R AKTE T T A0 A, (F7E RORL A P 2
Ao FJE e & o A 5515 5 K1k, £
1, SARM 131k 78 I M 4% 75 [X 1) 2 2 g Rep 42 oo
(F1)o LINZPHE & B, SARMIZE 4 T (R IEH
TR T 53 40 P A/ R S5 4 P o T AE AN R AH 2R
SARMI 1] 55 AR Joit A7 T 400 X 68 26 203 ) Jeo e 4
HeL R XOURR 4 fif o1

2 SARMIZEHEZRGHHER
2.1 SARMIXHZ TFERER

E 5 RN 4 %] BE #) 2F (oxygen-glucose depriva-
tion, OGD) RS v | 5 FE T2k dut 28 75 f SARM
(1) B2 [R5 R TIR- 1388 %5 /80 R 22 0 1k 2
P 11(Ca?*/calmodulin dependent protein kinase I,

CaMKID#%Z Ca 55 )5 , #0iF ASK1-MKK4/7-JNK
M, AT RREIE. TIR-1EZIREIC S5 5,
GIE AR TCI BRLARAE Jy S 28, (A 48 SEe-Junz
FE Ui U (c-Jun N-terminal kinases, INK) 3 £k fifA
SARMIAH BAEH, 518 H 44 Ty e Rt A P4 40 i)
MR, FEHPE TIET (K1),

i BES FAE JUAE T B AL AR SR SARM
REfE it yu A T bR o T8 hr v 2 Mg 2 sk e
PR TTIAE], ZeRLAA PR #5558 (mitochondrial
antiviral signaling, MAVS)# 0%, JFFESARMI1 &
FIRIA BN, SARMI 541 & LRI T 48 A0 B
B, BRI E, kA& FHEMAETTHTY. SARMI
1 e {2 2 4 B 25 PR TAH M J8 T2, TAH MY 40 % 05 )5,
SARMI 5y i T~ 2R A 3 7 AR 3 PR AR, ik & T4 i N
JEPEP T2

SR, IBAG TE 702 B, SARMIHE IR 5 2% 43 ikt
A TCIET. . SARMIGERR /N BB G T 28 5, P&
JC H AR 1 T2 3 [RIXAF 1 (X-linked inhibitor of apopto-
sis-associated factor 1)id ik, N # £ Ju b 10,
XA RE R BTN RXAFTRISARM 13 [R] R i i 5 300
FE), WBRSARMIEE K W] fie 388 i 52 e 418 30 5 [R] 1)
Pt AREE R AR X AF 1 )RR,

2.2 SARMIX#EZ L& B IS

TEAERR M TG, SARMI g sk A g8, il 5
MIFALIRE - SARMIJE HA A4 H B2 (syn-
decan-2, Sdc2) TN 2 —, 5 Sde2 1 i 57 25 )
(5 ACT. VRIC2X)H H#AEH, KA 5VXH{E
F BN, B MKKA-TNEKGHE 2 8 15 28 0 58
I3 Ak, AT 5 1 B 5 R 25 AT S, SARMIL
1 755 2l 5 1) AR R A3 AL, TR R 8 1 MK K 4-TNKOE
P S R AR T, (R R AR KIS, SARMI ) i
Z o3 1 E W SRR E T PR AR S A R A ) 4 R

#*1 SARMIZEHEZRGHHHIER
Table 1 Distribution of SARM1 in the nervous system

HRALE

Relative position

AHRIX K

Relative area

LS 2]

Relative neurons

Cerebral cortex

splenial agranular cortex

Hippocampus Dentate gyrus, CA3, CA2 and CA1
Cerebellum

lecular layer
Midbrain Ventral tegmental area

Sensory cortex, motor cortex and retro-  Projection and inhibitory neurons

Projection and inhibitory neurons

Granulosa layer, purkinje cell layer, mo-  Purkinje cells, interneurons

Dopaminergic neurons




U N5 SARMIFE#HZE 2 ¢ HOAE H] B L T 503k Jig 2129

¢  Death
) 3 T 3
- = T
5 N s, »

Ca*/CaMKIIL
‘ TIR-1
i Chondriosome
l ——  MKK4 ——
ASK1 — — INK

&1 SARMUE#HZ T TS FHlE

Fig.1 The molecular mechanisms of promoting neuronal death by SARM1
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Z WAL A, ) SR Sh 8 F Rk I 51
EIATRE, T BT 0 SR fil /A X AE R
RIRHHIEsh & Tk E, Rz 3) 6
W5, TIR-1/2SARMILE 75 [ B AT 2k b w242 75 vh
() [RIE ), 2 5 fink 1) 40 A% A% 615 5 1R DG BE. TIR-1
FER AR G il il £515 5l KRS & s s .
TIR- 15 CaMKIIAS 75 & 22 Bl — N 1 Uk 32 7R R
I I R A A7 5 2 A Ak, 8 5d ASK1-MKK-INKIf # 5k
R T IR 52 AR ) 2RIK, A — ML v w22 T B AR 2
PRI ZE AR B A, 1T 3 3R AR R IL ) A
X FRENS

SARMIX #H4 TC I A [ 5200 5 2 Fhph 22 1R 47
PRSI 1) R A Ko LENLZE AR 1M 2R AL SiE (amyo-
trophic lateral sclerosis, ALS)% 7 Ht, SARM 17 [ AT
LR 2 40 )32 3 i 28 T B AR L il SRR 22 L 42
SKAARYE, R RS T R SRR SR A0, FE R
FtH AEAT J9 5 % B AT e SR R, K ILSARMI B
/N B CA1#H 4 7 NMDAR (N-methyl-D-aspartate
receptor) & #i 14: K If FE 14 5% (long-term potentiation,

LTP)#J7/=2E , {H4% 3 mGluR (metabotropic glutamate
receptor) il 1 1< I 2 F£IK (long-term depression,
LTD)J =4, FE 7 5l D aebwn . F mGluRIE 7]
AR K T NG T A AT R SARMI F 5 5| EE Y H ]
REFEAT J9. LINZEPORH a0 22 W], SARMIZR Ik [ %
K IE 2 S ENR1. NR2afShank 5 145 28 fir J5 & [
J53 ZH 2 %) 288 A SR AT o) R i S S, XTS5 E FETAE R
PR 25 I FH K
2.3 SARMIX ELENEE RS20

FERRZ I H BRI, 453473 308 o7 38 o 55 B 1)
B R R — PR FLEN AR M ) 70 2, RN
2F 4 AN LA b 23 B R, JRAE LR N IRIE 75 il R
BB AP, SARMIA Y 3 14 BL ) A8 P 2 45 b 4
ZARAT YRS I — A A VRFAE, 2 [ 0] SARM1 A
ST AR T — M eIy 7k, RAE
I PR AT PR BT . JHISARMI AT DL
B 1k i AR VAR RS2 A ) AR A B O, AR
I7 TR A A1 JE A 22 2R G Bl SR, SARMIE, 2
TIHEE R AP 51 B AR T 06 75 1Y), SARMI ) dikt
IR AT SEIRAE R0 B G 22 T0 ) BLB AR, oA
J7 IR GL g P 2 VR FE SR AL T OB AR kT
SARMI & —/A~4p HE W R AVER 1, fER TR
IR P 2 S B E
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Fig.2 The molecular mechanism of Wallerian degeneration

SARMIZE {@ FE A 22 0 vh AL T B DR A,
WAL, R TGE i Jit e 2 B A T JUR Y 1 % # g 2 (nico-
tinamide nucleotide adenylyltransferase 2, NMNAT?2)
FEW NS [0) T IS R AEE R T, RE R R I M B A
I (nicotinamide mononucleotide, NMN) & il A MK Bk
[l B PE S — #% L (nicotinamide adenine dinucleo-
tide, NAD"). fEA@ R HIZE T, SARMIIE P52 |
NMNAT2#F A% 38 (I BR B, DI %% /5, NMNAT2
Feum, INMNKE AN 2, SARMIUBE™2, I% 2
15 22 2R 5 A B (mitogen-activated protein
kinase, MAPK)if i FlT 4 75 (1) . SARMI{EH - T-MAP-
KKK ZK EIDLK . MEKK4FMLK2F1 R iF MAPKK
K MKK4F MKK7, #E 24 2 MAPK R 1)
INK(INK1~3) |, i i3k il 8 A2 1P, 55 4b, SARM1
FTIRSS 14 3 A & B A R SR (INADBE G 1, 7] #
NAD V) #5112 #% i (adenosine diphosphate
ribose, ADPR) ML I 1 B BR % B (cADPR)),
ADPR 5 cADPRY F] 2 /5 4% 5 5 _Fryanodine 32 445 (1)
W, SRR, SERNEE TIEE, Gk
HFRINFE, 51 LA PEP(E2).

SARMI 1 1] i /EMAPKIE ¥4 1) R it R AEAE F -

N TESARMIZE [R] i % 1 1F 8 #f 48 76 FNMNAT2
T 1E B AR, [F] B, B SRMAPKIE 2% 5 T 453 445 1k
PN AD 38 A A 2 AR 2 06 75 B4, TS
SARMI 7 [FINADFE 5 5 il 58 4% 1, MAPKIE I A
T, X )R PIMAPKGE % 7] LLAESARMI )
W R HEAE L, DLAE HESARMI [ 453455 14 i M s s 0
WALKERZ P2 Hh i — AN . MAPK #% R ]
T NMNAT2 7K F, NMNAT2#14] 7 SARM1 35
o M G, NMNAT2 AT 742 4 BELIKT, 52
NMNAT2 R #BIRD . ANMNAT2/K K T s 7t R 1E
If, SARMIBE i, AT B AENAD', 38§ hn4s p i ok
e ik Al FE AR P (E3)

B[] 0| SARM Y 5 1 T80 S M iR 9T 4
IBAT YRR 7 RE B HT S 91, SARMIR
/I BRRT DAYaR A% €1 49 28 figi 451 %3 (traumatic brain injury,
TBI)PAFIALS! 5 AR R 1 i 2 e i 4, FHL 1k PU#h
AR R AR, B AT E IR AR E A . GIL-
LEYSEPYR I, ALS B i E bl & i 1 NAD' il
(FISARM 155 A7 B R, 3 1 S5 43y 5k PRI G v 4 7 1 41
RZ, MIXFPSARM AT F K AE /N R A R Gih &
LT, S5 KA IRAT HEARCT . FE IR 2 2R A 1)
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Fig.3 The model of Wallerian degeneration
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WO 5 15 5 00 R S 1 Ok B 0 R . SARMIAE iy
TLRIE #% 1) 5 18 15 75, A TLR3FTLR41E
R A6 1 A1 8 TR RO R A7), A B L B I INLR P3
RAENME, I8 /D caspase-1 S FIIL-1B) 7= £ B8,
) 2 RAE S N2 . SARMIFE R R I8 5 4518 TL-
1B+ IL-6+ IL-12BFICCLSZ4HME K F3RiAs _LiEc,
IL-1B%} E PE e mGLuRAK #i: LTD 6 1 K 5
AP, R I SARM Ll i 5§21 # 48 JORE X AT N
I AE G . 53 b, SARMIRR /) BRIL-6 K 14
I, WA TBUS M X 28 0F [ B, 8% 1 TBIS
R D Re BREAE

SRTM, SARMITE — 55 HAR Y R G2 JF 2 0E R
TR, BIUEEREI I BOREALR, R

SARMI W] Re 23 Pk /40 28 98 i, MR 32 4 48 Fg A1
TE B 455 1 b Z AR 5 A 7R R, SARM Ll i ¥ ¥
INKGE %, /5§ CCL2. CCL7. CCL12FICSF1/{) ik,
BELWT TNKCIE 8% B A7 R0 FH 1 5 928 200 L 1) 52 453 ok 48 350 7
SRR FEALSHRAY /N i Joit 4 Ha i 1 2 bR & 2
— 81 SARM I D] G B w400 1) /) J2 J5 48 B P 3 A
T B PR 3 1 JORE (1) 7 AR, B ALS /N BR
FINFIRAS . 514k, BImAE T AP & o fE K B i 18
R FHSARMIA 77 5 R e 98 B2 >k Ji3 20 JI o 48 i
MR /E I, 2 SARMI AT LU ik i 75 w48 %
SiE ) R AR R B 4 TR - 11 3R B R R 1 S R A
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