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RNE IS5 B 75 R IR G2 J2 AL W IR 2 Uk ) =
LR PRRZ —. BRI RIR T I R RIAW
REEE 5 AMITA (Mediator of IRF3 Activation) FH £F
LR UL T20084 KB Fdr 44, W TCHBoR 1R
G JEMITA IS 41 53 85 I TBK 1 (TANK-binding
kinase 1)F1¥% 5K FIRF3 (interferon-regulatory factor
3), BEMBUEIREF3 5 3 T i HUm 5 Rk, T
U BE R IR T S N R HE R B E . B, SF 4Lt
FABSMITAR E TS S0 1 WAMREN . ¥
A MRS EEAT T, B ER T
HEW SRS — RV M RETLR. TR
KU, MITATE H & s IR R AR e S5 5 0 172
W RISV E R, BN IR e 5 o 4 SR
BB 4y, EBR b A2 i 252 F] G AR K MITA R
FEANHIR, O AN T AR IR IR, A
SC [ 57 21 S 5T 4L R IMITA [ 3 2 DA K FEI S8 MITA
TR — R BB FL, HXTMITATEAR SR I REE
B 1) T PRAE R F 3 e AT ] B S 4

1 5MITARBURIR B LIRS

MITA R IR, 58P L0 HTAE AR F0 AR JE 2 AN AT
5. 19904, FF 41 FeAE v [E R 25 R 5 B S Al it 2 prfi -+
AR JE, A 5 [ B B K 2 = 2 rh Oy E Al
PRI 2 22T 52 T Gary Nabel fllElizabeth Nabelff 57 41

G BhFR T, B FFaRHF 78 R SR FE ¥ (tumor necrosis
factor, TNF)UN Al i 3% AN 7] B 4% 3¢ I FNF-xBE H
iz, 1755 10L& 41 B 285 Y 4 T (vascular cell adhesion mo-
lecule 1, VCAMI) ¥R, TNFA 5 5 4 0iF 57 5%
BANNR 7, R TNFRSURERE I Z A4 e
BN Bt AR AR E AR K25, LR, &7
LB R 2 B SR RRE AR IR 2 AH R G S 7% 3
HLHI (B £E Emory oK 25 BUik 1 2 437 1 ) ) =5 48 i 13k
B R B B SRR ST 40, 1995~19974E 8], #F 41 S rE £ [H
IH4x L Tularik A "I L J5, SUTmk2 2 N2 1 56
R be . TNF A H 2R v % # David  Goed-
del. 7EGoeddelfff i, FLLERKIITNFRIMS, Fiff
E5 0 THH P 5E 8 TNF-R1(TNF receptor 1)E &
Y, 3R T TNFIE 55 SRR, NEITTNFE 5
S R T RO T TR, 1998
G, BYA e R 5L E KR A AU L (National - Jewish
Medical and Research Center) &} $i1 % K22 E 24 R
a5 RAT B QO 13F T AR E ) fE, H
HIF 5T 20 1) 32 EEF FEATS SR Bl SR TNF 506 J DR A5 5 3 L
HTT. XA, &Lt ST A AT 1 TNF S5 B o
TRAIL(TNF-related apoptosis inducing ligand)i/5 5 NF-
KBS B B 5 G 0 A R A R LY e
bR b ARE T TNF 9 (1387 i SR TALL(TNF-  and
APOL-related leukocyte expressed ligand)-1FITALL-
2PVt Heth S 36 S IR RIE T TALL-1, F4 %A

SIRAMER: Bk, ST RGBS 5 R AMITAR AR IR L. hE R ARl eE, 2022, 52: 1399-1406
Zhong B, Shu H B. The identification of MITA: history and current status (in Chinese). Sci Sin Vitae, 2022, 52: 1399-1406, doi: 10.1360/SSV-2022-0065

©2022 (FEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2022-0065
http://www.scichina.com
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2022-0065&amp;domain=pdf&amp;date_stamp=2022-08-24

BRIRESE: RIR RIS S5 R AMITAR A B X

Apoptosis

TALL1 (BAFF, Blys)

Cytosol

I T

= effector genes
P
g n&g%;
4

7 Inflammation

)Oomﬁemr genes)omﬁemr "
2,
B

Nucleus >
Apoptosis B Cell Survival

Bl 1 TINFZEEMRME S5 S, TNF, TRAILFITALL-195 S A4 (5 5 5% 5 i iAo a2
Figure 1 TNF and TNF superfamily member TRAIL and TALL-1-induced signaling pathways
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ZARA R IFHFITRAF2/6(TNF receptor associated factor
2/6)FITBK1/IKK(IxkBa kinase)d [1¥4HEH &), 7EHT
RNAJ B KR %15 5 I8 B b R ¥ QB Sk B B
. HR4E03 INY Zh g 22 £ 7 N CARD(Caspase recruit-
ment domain) &5 13K 7 FRFE, F Hdr & A VISA
(virus-induced signaling adaptor). 1ZJUif 7 £t i8 K
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(IFN promoter stimulator 1)F1Cardif(CARD adapter
inducing interferon beta)™ . %I & B4l Sciencei g
2005 F 4 A5 5 4 SO K T KRz —, 1EDUREE
RIR GBI T F ABIREN. A AR W ik &
ih, WK EE CAW 5 20000k, X 21E



PEBE: ARl 20224 52 % 9

DNA Virus RNA Virus

Cytosol i
H mitostress
! X
i B GIED
i \ 7 x . SENP2
v @ < ZCCHC3 . N QD
Viral DNA YOO N/ ceas N YOO mtDNA NN ——— RAVER1
\ YO ¥ XX O X / Viral RNA
Y& cGAs | S (¢ TRIM4
(&3 W 4,6
" ® - — D
®® cAve 1SG56 @
| 0._
= VISA
SN
G — v, o — D F& KON VISA visa @
— IS WDR5
RNF5 ) o0 / SENP2 e 00 \; MAM
E'F355 S/NNSS EPe = =0
So\o\is J 00 3 ER
[ uL3s ) (TRAPD) > HE > (TRAPP) SNX8 TRAPD >‘¥\§‘ > (TRAPP A
Rhom2> (53| <Rhom2 =] Rrom2> 38 CiRnom _amp
7 \vAv/ —_— </ TRAF2/6 @< GNP — ® TRAF3

{;‘2

I | |
ERGIC/Gong IKKy Gk

——1 (TBK1
e IKKa IKKB >

\ \

a1 r’,s"ﬁ g
P LA \ .
A\
{ % ‘ |— RBCK1
\ <> / ETEN ®rr3 )
Y MITA {t\ / NF-1B o s —ERD

== e
L ~
<& ~
_ i = NFp o IFN-0/B, ISGS - ?;‘é_'g IFN-o/B, ISGs ~
w\o TNF, IL1p - ©/\ TNF, IL1p b
4 N
/ Nucleus ISRE «B xB ISRE N

[

Bl 2 cGAS-MITANM SRR GIZE ST, DNARTERLS SR P M EDNA, RNARKIERLEFHSLRIADNA
BB, cGASIR A K% FEDNATZE R ADNA, & 5 — {5 cGAMP. cGAMP 5MITA%: & 7, MITATE M 3% N 5647,
FEHZE TR AWM TBK I MR K TIRF3, SEURFIEGEHHES [ BT RERNERFRILE, 51K KR G 5 5E R M.
MITA S M8 2 B4 R 7 A 2 An . B AR 5 1B 145 2 T AORS g0 R 4. 4079 WS prid

Figure 2 cGAS-MITA-mediated innate immune signaling. Viral DNA is generated and accumulated in the cytosol after DNA viral infections.
Mitochondrial DNA (mtDNA) is released into cytosol as a result of stress after RNA viral infections. The sensor cGAS recognize cytosolic viral DNA
or mtDNA and catalyzes the synthesis of cGAMP. cGAMP binds to MITA and induces translocation of MITA from the ER to ERGIC, where TBK1
and IRF3 are recruited and activated. The activated IRF3 induces expression of a large array of downstream genes including type I interferons to elicit
innate immune responses and inflammation. The activity and availability of MITA are regulated at multiple layers including co-factors, subcellular
locations, post-translational modifications. Please see the text for details
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Figure 3 The domains and key amino acid residues of human MITA. The amino acid residues above MITA are modified by various post-
translational modifications. The amino acid residues are functionally active mutants of MITA that cause SAVI. Ub: ubiquitin; Su: Sumoylation; Ph:
phosphorylation; Na: nitro-alkylation; Pa: palmitoylation. TM: transmembrane domain; DD: dimerization domain; CBD: ¢-di-GMP binding domain;

CTT: C-terminal tail domain

DRI S G . R BLPH VRS 5, FHEE AL R RRE 20/ 5 e gk
ATAR A FE IR 520G, ot A X B B o ) 45 B
RS 7. M20054E10 A 22006455 A, Bt
ANAGER . WFENRME, RitiE 7 8E A
B, K18 T 2N IEISRERI 401, HAaHE—ANE
NCBI# ¥z & iy 2 N TMEM 173 (transmembrane-do-
main containing protein 173){HINHERFNHI 5T WA
H B 5 X TMEM 1737 S 5000 B8 R R S Z I D e gk AT
THHFE, FEARTE LI RE S ML, KAy 44 IMITA (med-
iator of IRF3 activation). MITA2 —MEEEE H, @i
FAZETBKIIEIRF3, 7EHIDNAFIRNAYG 8 KR G
HH R 4 B T (13). IR S0 IR 4 7 i K T 4T
PR AR R AR LLR T Immunin'™ . ERIFEARGE
H, 1% CEE ST 120043 0K. I3, 35 2 R a5k
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BTICDN, BlcGAMP(cyclic GMP-AMP), HAE4E &
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i N K FIDNA I & i cGAMPHI i cGAS(cGAMP
synthase), VESE [ cGASTEBAN LK A DNA(ELFE 4
LA YIDNA L T8 R R i 2K I A A B 2R R R
DNA). /T HiIDNAJ K IR G 5 5 18 i 1) ot
TEAP) BEEMITA 5 cGAMP & #4451 Ll & cGAMP
i HEMITAZE R AL I 4500 5 L kT 0, cGAS-
cGAMP-MITAfE 5 5 7E JFiDNATR 55 S %« ERAIHE 3%
DNATE 5 B Co A7 4 5 37 (E12).
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1k 3k s S NPT, TR R R MEPTPN /2 25 B R
EMITA, BETE 32 RARK R R B AR, 1%
AT HL Cft (4 T8 P 5 1 R0,

MITA K ¥E D e #5t T H MER (endoplasmic reticu-
lum)iE# £ ER-Golgi ' [Al 44 (ER-Golgi intermediate
compartment, ERGIC), # M ZETBK15IRF3, KU T
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HHMITA MER M ERGICIE % LA K X TBK1 5 1RF3 /44
BN E ket X — BB R T
MITA F3 P 55 A2 2575 B0 B J5 18416 LA A T 40 il e o7 55
JE VR 3% B 25 1 23 1 5 (B2).

&7 4L ST T4 X MITA I B3 DN A BRI 2 1
cGASIHIVEME R HEAT THFF, KILZCCHC3ER
DNA%H B A5 cGAS S DNARI 45 &, H{E#kEcGAS
E B, KATSHEALCGAS R A4 2Bk &1, 1t
cGAS5DNAMIZ 4™, RITRIM3ISIE#EcGAS &
Sumoftf&1fi, il FET & ABHAIRE IR, £
YL S5, SENP22: R Sumotb i&4M, S 3cGASPEfE M
T 57 1k 3o 88 Py 42 S 827 (2).
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SAVI(STING-associated vasculopathy with onset in
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GEI0 I AL G P O R B AL (R I W RE ™). 2 R
TR PIR L 181 JE 2 - B SO SR R I B
A, FBRMITA B 2L /) 7352 [ $0 6 MITA 2 25 4004
MR 1 BTN R SRR TrIRE, BaE
N2 RGHER. X e T4 AR I
FHIMITARESE IR YT 5% B B o BB A VR 78
FETT.
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