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Elucidation of the mechanism of IFN alpha overproduction through the STING
pathway in SLE
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Interferon (IFN) a has been the most important cytokine in the pathology of
systemic lupus erythematosus (SLE), but it remains unclear how IFNa is produced. We found that
monocytes produce IFNa through the Cyclic GMP-AMP synthase (cGAS) -stimulator of IFN genes (STING)
pathway. In order to identify monocyte subsets important for SLE pathogenesis, we performed RNA
sequencing (RNA-seq) for SLE monocytes and found that the expression of the GATA4 gene involved in
cellular senescence was enhanced.

CGAS STING o RNA



¥ X C—19,. F—19—1, 2—19 (58

1. MRS P DT =

2P ) 7~ h—7 A (systemic lupus erythematosus : SLE) SLE Ti#FIFEA X415 IFNa IZ
H CPUREEARLRIERUG DR & SLE WA BT 2 L CHERERZRIZL, 120
IFNo #REE O HIAE 23 e & U S 5 lREME DS /R S L C X 72, ITHF IFNa PEAEIC BT /2R &
LT, ffnEEZ Ak TH 5 Cyclic GMP-AMP synthase (CGAS) & % D FifiidD Y 7 F i
31 Toh 5 stimulator of IFN genes (STING)Z /9" 2R A FN H LTV 5, STING @ gain-of
function 252 X v | & IFNa fLfEA 2 L SLE [CHE L7-9RiE4A 245 2 & V& S, SLE (12
BWTHLZEOMEENRER SN TWS, HF5EE 513 cGAS-STING BEEEHIMIZ x5 PBMC @ IFNa
FEA BRI = o b i —/L(HC) & Heli L C SLE M#F T/ LT3V . IFNa PRI D Ak &
HERN LD Z a2 R LE (K1),

plasmacytoid FNol £ @B D

dendritic cells (pDC) IFNa* FEMC g.num“mmg IFMa* MR
ILFEZ72 IFNa PEAE A kk ke

fat LTHEASNT kkkk £

X0, EoRMME |§ e EREE e i
£% Bk (peripheral blood E | = E w0
mononuclear  cells: |3 L‘I mam E
PBMC)C 5% % #l4 | 1 ant 2 ¥ E

X 02%Ths, —F [F4 s 5

T, HHRIE PBMC 0 [F | ik . a3,

10% & 50 £ 4 =V AE HE HLE mongsyies  <DCs phCs &
ETHETDRE 2

AR CH D o L |ELSTINGEERMICHT DIFNaE £ RSLERFIEVTALLTEYEE
5% SLE JHAEICEHE IFNaE EHEBRIZMEBTHS

REEN A T LRI ND,

bk Z &b, pDC 7213 T < BBk EHIla OB Z &1 IFNa PEAEREA . SLE JiifE &
DOBFEMEZ B ST 5 2 LIFEERFREE E X b5, SLEWREIZED 2 IFNa 2EA M 0
ey PR RZ I 52 R AT 3 0D R A8 I BT BRI IE O P RAIE DRESL~FER N IFF S D,

2. WHEOHB

INETSLEIZBWT, IFNa 2MFREICEE TH D Z IR SN TE 2N, T OREAFCEARE
FPIZOWTIXE AR EAR L, Foxld, BT T SLE I8\ T TLR7 #2# % /1 L 7= pDC
MO IFNa FEANTLHE L TWD Z 2O THE L2, SHICZNETIFNa EAMIE S L
TIHER SN TR ZHEKICBW T cGAS-STING #RIEHIIKIC LY IFNa ZFEAT 5 2 &
ZHOMZ L, HERIIRMMPICZHFELTH I LD, IFNa BEAZ I L7c SLE JRAETE
FIZHR < BIG- L CW A RIREMEN @V, T D728, SLE HERIZE T DR ZE 25 2 &2 SLE #7
HIRFHERICE CTH D & 2=, FIZ IFNa FEA AT ) BERZ it 45 Z & ¢, SLE HiERicH
7% IFNa FEAZHIEITE B AetERn H 5, & 2 TR TiX, STING iz & - T IFNa
PEAE F 721X FEPEA HER IOV T RNA o — 2 = Z(RNA-seq) %17\, SLE HiERIZ 3517 5 mRNA
B b & el LT,

3. WDk

SLE JRAEIC B /%% 2 5 IFNa FEAMIEZ Tt 7 7V u—FIC XV RIET D,

STING 7 2=A h T 5 2'3-cGAMP T PBMC Z#lli L. 71 —HA A —%—Z% T IFNa
PEABLERZ[FE . IFNo BMEHLER E 7213 IFNa PR HERICHLEE L . 8 % l2Bd 5, SLE B &
HC Clt# L, RNA > —7 > > 7 (RNA-seq) %z H\ 7= IFNa FEA AR OfiET 2175 (1K 2),

FNa()  IFNa(+)
ells Cells

BV421 CD14

Gating:
Lymphocyte lineage-(CD3  CD19 CD567)
CD11c CD123-CD14*

o T T ey
0 10% 10° 107 10°
PE IFN-a

M2 70—4A kA —F—ZR=IFNafEE/ 2 EBR O E R




4. WFrIERLE

* GATA4 | STING 3 C#5& X1 SLE CTRENTLE L2

STING 7 =2 FTh % 23-cGAMP T SLE/HC DHERZHIM L, 7o —H% A F A —F—% ]
W T IFNa FBPEHER & IFNa f2 1 HiEk 2 Hig - [8102 L, RNA-seq THENT L 7=, Z OfER, SLE/HC
& H1Z STING HI T IFNA1, GATA4 OFRBITTHENFHE S, HC Ll LT SLE & THE
WCHEBETLEN R bz, $£72 SLE BERIZBWTH . IFNa BBIEBER CTHEIZ GATA4 OF B TLE
NRGNTE (K3, 4),

SLE IFNa(+) vs SLE IFNa(-)
87 sUp:41genes S IPNAY GATA4
«down:11genes ENAT sekokok

6] N FREE
nﬂ: ] il O3 IFNo monocytes
w 4- T IFNA14 & ? [ IFNa* monocytes
o . - IFNA16 ¥
= - EAA] =

(=] L o,
o . ] &

T2 v {IFNB1 %‘, é E

. e L . = 24
0
) _|5 ’ s ) 6 ’ s é ’ HIC SII_E
log2 FoldChange
3 SLEEHBEEKDIFNaE £ #lifE TIXGATAAD FEIRA T
IFNA1 GATA4
400000+ * 20+ *
3 2'3-cGAMP(-)

300000 15 [ 2'3-cGAMP(+)
200000+

100000

L%

—
HC SLE

0-

mRNA relative expression
mRNA relative expression
3

Mann-Whitney test

HC SLE P Value <0.0332
GATA4

c

O 60+

g -0- SLE IFNa- monocytes
g @ SLE IFNo* monocytes
X 40

o

2

K]

— 20_

e

<

Z

£

IFNa” IFNo*

4 STINGRIHIZ & HEKICH T HEGFREOEIL

GATA4 [T (b A L A7 Bz kv, 15 DNA NER L2 BRISHIba 3 5 212 1k 9~ 2 Mila &1k
(senescence) CHRIANFHE S5, £72. 8 DNA 23 cGAS 72 F OEBRZ RIKICEmE D &
PIEMEY A B A VEEAD LT D SASP(senescence-associated secretory phenotype) 734 L
HZ LB, SASPIZL > T IFNa EEANFEEIN TV D AHREMEREBE S,

PLEDFERS . SASP (2 LD SLE HERIZIS T 2 IFNa EEAEDFERZ & SLE JREIER A 1 =X
L S BITHIAT L, 2020 EEETFHZE~L 5] E {72,

<G| STk >

1. Murayama G, et al. Inhibition of mTOR suppresses IFNa production and the STING pathway
in monocytes from systemic lupus erythematosus patients. Rheumatology (Oxford). 2020 Oct
1;59(10):2992-3002.



Goh Murayama -

Inhibition of mTOR Suppresses IFNa Production and the STING Pathway in Monocytes From Systemic 2020
Lupus Erythematosus Patients

Rheumatology (Oxford) -

DOl
10.1093/rheumatology/keaa060

Goh Murayama

Enhanced IFN a Production and STING Pathway in Monocytes in Systemic Lupus Erythematosus Is Suppressed by the Inhibition of
mTOR Activation

the 2019 ACR/ARP Annual Meeting

2019

Goh Murayama

The inhibition of mTOR activation suppress IFN alpha production and STING pathway in monocytes in systemic lupus
erythematosus

48

2019







