2/ 4 TLR

e [2018 NRR TLR in SLE-B]

« [2013 Immunity B/DC MyD88 depletion]
e [2020 Nature TASL, SLC15A4]

e [2022 Nature TLR7 gain-of-function]




Toll-like receptor signalling in B cells

during systemic lupus erythematosus
[Nat Rev Rheumatol. 2021;17(2):98-108.]
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Signals via the Adaptor MyD88 in B Cells and DCs /- _
Make Distinct and Synergistic Contributions B- Myd88 /- (Jh MRL.FAS®(220% Myd88/-MRL.Fas"BMBA* £ )

to Immune Activation and Tissue Damage in Lupus | DC- Myd8854 (CD11c-Cre xMyd85VIMRL. Fas®r)
[Immunity. 2013:38(3):528-40.]
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TLR7 gain-of-function genetic variation
causes human Iupus [Nature 2022;605:349-56.]

,‘ \ r‘ ‘ W ’. ‘ AG (kcal mol-')
: ‘ ‘ | “ Guanosine RB48
’ /\ ‘ e VT 0010 0+013
- Y264H -121:0.10 029:014
-' W Y264H* $95:0.11 035+012
~ - \\ .g ‘ Number of H,0 molecules
‘ } -»‘ \\ S Guanosine RB48
o
| g , = 4 ., . WT 2502007 173011
i & \ > { P (ST Y264H 4332011 153:010
’ ’ ol Y264H' 4334011 138+016
[ L L =

A WTE DTLRTDKERES @) A
Y264H (5) T—EBEL L, H,ONAY

guanosine L W RE L THEET 5. guanosine &R

A TLRTDY264HZE R
TlE, R848TIF%: <
HTTHE.

A Tl 7i/kiK(= Tlr 7/268H) < 9 2
TIIPRAE, B (RED: &
HR) 2R 5.

TLR7*
h DS
TLR7%K

) acs ABC PC T Y Anti-ANA e
\Ueim 4:;1"‘5 ‘ '-:'C' o -02 +40 : -05 A -‘-6 = -:..;: '-7:‘{1(}._» s 0.3 l}\u,’ll‘ 2.0 ?&? & T
* 1215 10°* 539 x 10 ,‘ ! : | 1.5 o O e
£ 84 . A Tim i ® O Tirrme
i e P78 & »
$ |ae: [ 4 / ; ' B | |
2 | exe » 1 4 10 ! 20-
g fa i )
o 8__ 1= J 8 SN SRS - gy A Yaa (resting TLR70Tgw v 2) & ¥ kikald ABCD
» 00451 ®-CD452 Aok TLR7HIBEE (XEWA, BOHiKIZYaak ) S,
_ 5 Mouss 13: MyDE Y mves
A BM= X 57 REEH. wSTRT Yy
WT(CD45.1+CD45.2) [£], 1021 G tarmieml 3 < B it B4 3
WT(CD45.1)+ Tir7kik/kik (CD45.2) [5]. 50 |- i ;%‘]Hﬁmﬁé&
GCB, ABC, PCO#1 Iz kikaraE, iy og—_— £ R, Kikao
Ty, eTo DN ZextrinsicRIRR T &7 - e Kl
o= 27_‘)“’5\75\6 RO A kikafgiffg O WB. EENTEL
[ 7] .
TLR7®cleavage GEitf), MyD88#28 5 1) . w T3,
o 8 &5 8 ' - o ®
5, 08 S | ® s ° 754 . 2 04 ® 204
g 8, E 2 ’ s Nterminal B & S T
g 06 B Z %0 B e | 2 0 ®03
§ % E D5 . 50 .3~ Eﬂ-g ..0 £ 0.2
2 o = = ol c 0. e 0.
504 §1 £, o 0.4 - ' E i gm EUJ
3 024 o a g ° 02 0® 1B: MyDas
@ o g8 50+ o 0 o 0 -]
8 b 5(3 G 8 2 o Ia Alll HC E All1 HC
OGd2g 8. Cazs™t “OITkr** MTHrRAAREY 979 == == |— A TLR7GOFEt F(A..1)TABC1.
A kika~ 7 X DGC B% K18 [BelefloviocD23ce] X T %, ABC, PC
I L AN L, IDNAFAD R E S RO A . A TLR7 GOFt k(A1) PBMCTTLRY cleavage, MyD88 1 .

Kika (C57BLGIC T/r7/264H %38 A L=< ™ R)
Yaa (XtetEkoTiTE OB EFEA Y REKICEE. TLRT 1)

TLR7 gain-of-function variant (Y264H) %, /I8
lupusBE L Y FTRICAE L 7=.

TLR7IZviral RNA% BA1 L guanosinelZfE &
TLR7 Y264 yariantTlZ guanosine/2",3'- cGI\/IPlO‘
20 sensingHiE L, TLR7> 7 F LA a8 4.

Tlr77264H [ ZlupusFR IR Y (&4 /PIt | /B#32 4%, DNA/RNP
Ab, 5@3). GCB, ABC, PC, Tth, JBR@AThHAIEZ 5.

BM=*F X ZEE LV, Biifz oL cell-intrinsic,
Tfh/eThiLcell-extrinsic/sEh07= - 7-.

Tlr7 2D TLRTHIRE [T Yaa L YEWLAY, TLRY
v FEm L CE Y, BCREBTOEFATLE.

Tlr7¥264H M phenotypeld, MyD8SIRTFIE T % 7Y,
GC BIEKFIE T, IBIEABHAE D RRIE Z R~k
(MyD88 KOTH 2R &, GC BXIE [BclpflovfiocD23cre] TANE).

TLR7 GOFZEEt +fldTH, TCR7 7 FILIE5E,
ABC, DNBDIEINZ R 7=.

TLR7 GOFZE TIZ, TLR7> 7+ )L 58 (MyD88
#&77) — BCRRE TGCB/ABC/PC47F— Lupus.
GCIEkFMETH V), BIREABDES A K E L.



HS 5. B cell (ABC, DN2)

e [2015 Cell Immunol ABC]

e [2016 Immunol Rev ABC]

e [2019 Immunol Rev Extrafollicular SLE]
« [2018 Immunity DN2]




TLR7, IFNvy, and T-bet: Their roles in the development of ABCs in female-
biased autoimmunity [Cell Immunol. 2015;294(2):80-83.]

Kira Rubtsova “"*, Philippa Marrack *"““, Anatoly V. Rubtsov *"

> « Age associated B cell (ABC)IZ, CD11clz4E T
TFEFZR I N SBHEAE [Blood. 2011:118:1294-304, 1305-15.]
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Age-associated B cells: key [Immunol Rev. 2016;269(1):118-29.]
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Extrafollicular responses in humans and SLE
[Immunol Rev. 2019;288(1):136-48.]
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Distinct Effector B Cells Induced by Unregulated
Toll-like Receptor 7 Contribute to Pathogenic
Responses in Systemic Lupus Erythematosus

[Immunity. 2018;49(4):725-39.]
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B 6. T cells (Tfh, ExFO Th)

. [2019 NRR Tfh, Tfr]

« [2005 Nature sanroque]
 [2015 A&R Tfh SLE]

+ [2019 Nat Med Th10 (ExFO Th)]




T follicular helper cells and T follicular

regulatory cells in rheumatic diseases
[Nat Rev Rheumatol. 2019;15(8):475-90.]
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A RING-type ubiquitin ligase family
member required to repress follicular
helper T cells and autoimmunity (Nature. 2005:435(7041):452-8 ]
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Circulating Follicular Helper-Like T Cells in
Systemic Lupus Erythematosus
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A CD4+ T cell population expanded in lupus blood
provides B cell help through interleukin-10 and

succinate
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The role of neutrophil extracellular _ \
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Low-density granulocytes activate T cells and
demonstrate a non-suppressive role in systemic
lupus erythematosus [Ann Rheum Dis. 2019;78(7):957-66.]
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