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Cyclic GMP-AMP Synthase Is
a Cytosolic DNA Sensor That Activates
the Type | Interferon Pathway

Lijun Sun,%?* Jiaxi Wu,** Fenghe Du,'? Xiang Chen,? Zhijian ]. Chen'?}

Cyclic GMP-AMP Is an Endogenous
Second Messenger in Innate Inmune
Signaling by Cytosolic DNA
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DNA binding induces
dimerization and
conformational change of
cGAS into an active state

The cGAS-STING Pathway
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Cutting Edge: Antimalarial Drugs Inhibit IFN-3 Production
through Blockade of Cyclic GMP-AMP Synthase-DNA
Interaction

Jie An,* Joshua ], Woodward,” Tomikazu Sasaki,® Mark Minie,”* and
Keith B. Elkon*"
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CUTTING EDGE: ANTIMALARIAL DRUGS INHIBIT cGAS A s
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The Journal of Immunology

Endosomal TLR

NSNS R &~
'V u Nucleic acid + Antimalarials
Nucleic acid Imidazoquinolines

s,
N

|
|

TLR activation No activation

Kuznik A et al: J Immunol. 2011; 186:4794.
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Kuplw¢ opwg:
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To cGAS-STING elval &KpwC onuon
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To cGAS-STING eival Vvéog ayamni
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Efficacy and Safety of Obinutuzumab

in Active Lupus Nephritis

R.A. Furie,' B.H. Rovin,?J.P. Garg,> M.B. Santiago,*>° G. Aroca-Martinez,”*
A.E. Zuta Santillan,” D. Alvarez,** C. Navarro Sandoval,’° A.M. Lila,*” J.A. Tumlin,**
A. Saxena,” F. Irazoque Palazuelos,'® H. Raghu,’ B. Yoo,’ . Hassan,'” E. Martins,®

H. Sehgal,'® P. Kirchner,' J. Ross Terres,’ T.A. Omachi,’ T. Schindler,*

W.F. Pendergraft l11,> and A. Malvar,'2 for the REGENCY Trial Investigators*




What i1s this?

e To Obinutuzumab sgsival ¢é¢va anti-hCD20 mAb.

* JUVOEETOL UE TO €mLpave Lakd poépLo CD20 RKUTTAPWV KL
T OKOTQOVEL.

* Tt nmédva xkUTTOPO TTOU @&pouv 1o CD20 eival Ta B cells.

*Ze Tl dLapépeL and to RTX?? Eival IOAU mLo
AIIOTEAEEXMATIKO.
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Table 2. Primary and Secondary End Point Results in the Intention-to-Treat Population.*

Obinutuzumab Placebo Adjusted Difference
End Point (N=135) (N=136) (95% CI)
Primary end point
Complete renal response at wk 76 — % (95% CI){q | 46.4 (38.0t0 54.9) 33.1(25.2t041.0) 13.4 (2.0to 24.8)

Key secondary end points

Complete renal response at wk 76 with prednisone taper 42.7 (34.3t0 51.1)  30.9(23.1t0 38.7) 11.9 (0.6 to 23.2)
to <7.5 mg/day between wks 64 and 76 — % (95%

Cl)§q |

UPCR <0.8 at week 76 with no intercurrent event — % 55.5(47.1t0 64.0) 41.9 (33.6t050.2) 13.7 (2.0to 25.4)
(95% CI)q |1

Change in the eGFR from baseline to wk 76 — ml/ 2.31£2.71 -1.54+2.71 3.84 (-1.83 t0 9.51)
min/1.73 m*i%

Death or renal-related event through wk 76 — % (95% 18.9 (12.1t0 25.6) 35.6 (27.5t0 43.8) -16.8 (-27.4t0-6.2)
C 988

Overall renal response at wk 50 — % (95% C1)9 |99 59.1 (50.8to 67.4) 50.7 (42.2t059.2) 8.4 (-3.4t020.1)

Change in FACIT-F score from baseline to wk 76 — 1.8+1.2 3.1+1.2 -1.4 (-3.9t0 1.2)

pointsii

P Value::

0.02

0.04

0.02
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Figure 2. Serologic and Pharmacodynamic Analyses over Time.

Panel A shows the adjusted mean change in the C3 complement level from baseline in the intention-to-treat population. Panel B shows
the adjusted mean change in the C4 complement level from baseline in the intention-to-treat population. Panel C shows the adjusted
mean change in anti-dsDNA antibody level from baseline (log-transformed) in the intention-to-treat population. In Panels A, B, and C,
an analysis-of-covariance model was used with multiple imputation for missing data; I bars indicate the standard error. Panel D shows
the percentage of patients with B-cell depletion over time (T and B natural killer cells) in the safety population. B-cell depletion was de-
fined by an absolute CD19-positive B-cell count lower than 10 cells per cubic millimeter.




OoLOL TO HIAYOV
KOAAUTEPQA?

Patients with Complete

Subgroup No. of Patients Renal Response Adjusted Difference (95% ClI)
Obinutuzumab Placebo  Obinutuzumab Placebo
percent percentage points

All patients 135 136 46 33 |—'Q—| 13.4 (2.0 to 24.8)
Sex E

Female 114 115 47 27 I—E—.—i 20.6 (8.4 to 32.7)

Male 21 21 43 67 - -28.2 (-53.3t0 2.3)
Race |

Black 15 17 60 41 : 4 17.7 (-15.8 to 45.4)

Other 120 119 45 32 ——— 12.8 (0.7 to 24.9)
Geographic region i

Latin America or the Caribbean 77 77 39 30 l——.—.—l 9.2 (-5.5to 23.9)

Other 38 39 60 36 ' : \ 23.7 (2.8 to 44.5)

United States or Canada 20 20 50 40 & : 10.0 (-19.3 to 37.2)
24-Hr UPCR at baseline .

<3 82 74 52 46 I'——.—:-—l 7.8 (-7.7 to 23.3)

=3 52 62 37 18 S 17.8 (1.6 to 33.9)

nti-dsDNA antibody level at baseline :

=120 1U/ml 78 75 42 32 L e 10.8 (-4.2 to 25.8)

>120 |U/ml 57 61 52 34 '—'—0—' 18.3 (1.0 to 35.7)
C3 complement at baseline !

20.9 g/liter 58 60 38 32 .- 10.2 (-7.3 to 26.9)

<0.9 g/liter 77 76 53 34 ———i 16.4 (1.0to 31.8)
C4 complement at baseline E

=0.1 g/liter 103 93 41 31 —e— 12.0 (-1.4 to 25.3)

<0.1 Eil’liter 32 42 63 36 § / i 26.2 I2‘4 to 46.1!
Lupus nephritis class at baseline |

Class I 56 51 50 41 '__._E_' 7.1 (-11.5 to 25.6)

Class IV 79 85 44 28 —e—— 15.2 (0.8 to 29.5)
Concomitant class V disease at baseline :

No 88 98 45 37 ——e—— 8.8 (-5.2 to 22.8)

Yes 47 38 49 24 L E ® 25.5 (6.3 to 44.7)
History of lupus nephritis at baseline :

Previously diagnosed 81 76 43 38 —— 6.0 (-9.2 to 21.3)

Newly diagnosed 54 60 52 27 r—é—.—| 23.8 (5.7 to 39.8)
eGFR at baseline i

290 ml/min/1.73 m? 96 96 49 39 - 10.9 (-3.0to 24.9)

<90 mi/min/1.73 m2 39 40 41 20 : 15.1 (6.6 to 35.0)

200 00 200 400 600

Placebo Better

Obinutuzumab Better




AXSPANEIA

Table 3. Adverse Events through Week 76 in the Safety Population.*

Obinutuzumab

Event (N=136)
Any adverse event — no. (%) 126 (92.6)
Total no. of adverse events 748
Any serious adverse event — no. (%) 44 (32.4)
Total no. of serious adverse events 68
Deaths — no. (%) 1 3(2.2)
Adverse event leading to trial withdrawal — no. (%) 0

Serious adverse events occurring in =5 patients — no. (%)

Covid-19-related pneumonia 7(5.1)
Pneumonia 4 (2.9)
Urinary tract infection 4 (2.9)
Covid-19 4(2.9)
Gastroenteritis 3(2.2)
Acute kidney injury 3(2.2)
Adverse events occurring in =1 patient — no. (%)
Grade =3 adverse event 44 (32.4)
Infection 98 (72.1)
Adverse event leading to discontinuation of 10 (7.4)
obinutuzumab or placebo
Adverse event with fatal outcome 3(2.2)
Infection as a serious adverse event 23 (16.9)
Serious adverse event leading to discontinuation of 8(5.9)

obinutuzumab or placebo

Adverse events of special interest — no. (%)

Infusion-related reaction 21 (15.4)

Grade =3 infection 21 (15.4)

Any hepatitis B reactivation or progressive multifocal 0
leukoencephalopathy

Drug-related neutropenia 17 (12.5)

Drug-related thrombocytopenia 1(0.7)

Gastrointestinal perforation 0

Worsening of preexisting cardiac condition 0

Potenfcial drug-induced liver failure meeting Hy’s law 0
criteria

Suspected transmission of an infectious agent by 0

obinutuzumab or placebo

Placebo
(N=132)

117 (88.6)
665
24 (18.2)
35
1(0.8)
0

0
3(23)
2 (1.5)
1(0.8)
2 (1.5)
2 (1.5)

22 (16.7)
81 (61.4)
5(3.8)

2t (15)
10 (7.6)

4(3.0)

15 (11.4)
9 (6.8)
0

5(3.8)

Total
(N=268)

243 (90.7)
1413
68 (25.4)
103
4 (15)

0

7 (2.6)
7 (2.6)
6(2.2)
5 (1.9)
5 (1.9)
5 (1.9)

66 (24.6)
179 (66.8)
15 (5.6)

5 (1.9)
33 (12.3)
12 (4.5)

36 (13.4)
30 (11.2)
0

22 (8.2)
1(0.4)
0
2(0.7)
0
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BCR-initiated
signalling is
abnormally

increased in SLE

Lhpus B cells a
hyperreactive

e

B Cells from Patients with Systemic Lupus Erythematosus Display Abnormal
Antigen Receptor—-mediated Early Signal Transduction Events

Stamatis-Nick C. Liossis,* Birgit Kovacs,* Greg Dennis,* Gary M. Kammer,$ and George C. Tsokos**

*Department of Clinical Physiology, Walter Reed Army Institute of Research, Washington, DC 20307-5100; *Departments of Clinical
Investigation and Medicine, Walter Reed Army Medical Center, Washington, DC 20307-5001; and *Department of Medicine, Bowman
Gray School of Medicine, Wake Forest University, Winston-Salem, North Carolina 27157-1058
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i\, Check for updates

Anti-CD19 CARTT cell therapy for refractory
systemic lupus erythematosus SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

Andreas Mackensen ©'28, Fabian Miiller'?8, Dimitrios Mougiakakos"*38, Sebastian Boltz ©24, AUTOIMMUNITY
Artur Wilhelm ©24, Michael Aigner'?, Simon V6lkI'?, David Si 24 Arnd KI . . .
o e e o o Sustained B cell depletion by CD19-targeted CART cells

Luis Munoz?#4, Sascha Kretschmann'?, Soraya Kharboutli*? Regina Gary'? Hannah Reimann®'2,
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3 4 1
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Lorraine M. AIbritton‘, Marko Radic'*
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Fabian Miiller, M.D., Jule Taubmann, M.D., Laura Bucci, M.D., Artur Wilhelm, Ph.D., Christina Bergmann, M.D.,
Simon Vélkl, Ph.D., Michael Aigner, Ph.D., Tobias Rothe, Ph.D., loanna Minopoulou, M.D., Carlo Tur, M.D.,
Johannes Knitza, M.D., Soraya Kharboutli, M.D., Sascha Kretschmann, Ph.D., Ingrid Vasova, M.D.,

Silvia Spoerl, M.D., Hannah Reimann, Ph.D., Luis Munoz, M.D., Roman G. Gerlach, Ph.D., Simon Schifer, Ph.D.,
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CAR KYTTAPIKEXZ OEPAIIEIEZ

*OL TIEPLOOOTEPOL PETAUOOCXEUUEVOL elval aocBevelg
e SEA

*NLYOTEPOL uE 2ZKANPOOEpPUO KoL MuooltLdecC

* MOvo 1 dev aviamnokpliBnke xkaboAou (Tl elxe?)
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Local immune effector cell-associated toxicity syndromeiin
CART-cell treated patients with autoimmune disease:
an observational study

Melanie Hagen™, Fabian Miiller*, Andreas Wirsching*, Soraya Kharboutli, Silvia Spoerl, Christina Dising, Tobias Krickau, Markus Metzler,
Simon Valkl, Michael Aigner, Sascha Kretschmann, Ingrid Vasova, Marc Saake, Stefan Schliep, Torsten Kubacki, Nicolas Hunzelmann, Laura Bucci,
Jule Taubmann, Christina Bergmann, Andrea-Hermina Gyérfi, Sascha Dietrich, Jorg HW Distler, Ricardo Grieshaber-Bouyer, Andreas Mackensen,

LICATS

www.thelancet.com/rheumatology Published online April 30, 2025 https://doi.org/10.1016/52665-9913(25)00091-8
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Day 14 post-CART cells

Skin biopsy 1

Skin biopsy 2

Day 12 post-CART cells

Skin biopsy 3

Onset (day 21)

After prednisolone
treatment

After prednisolone
treatment




LUPUS CARs - EPQTHMATIKA

* [I6cax CAR T cells xpet&lovial? IIdboca xopnyouvtoaLl? Ol
neAétec AEN 10 Aéve. JTO IILO EumeLlpa epyoaocthplo /
xéoLa eilvaLr < 30% (!'!).

eT. T cells givolL To CARs? CD4+ ? CD8+7? Asgv
vvwpl louue.

e Ztov acPevh enavaxopnyoupe OXI pdévo ta CAR-T cells,
OGAA& KoL T OLK& tou AYTO-ANTIAPAXTIKA T cells!!
KoL paAiocta expanded!



LUPUS CARs

* OAO TO TIPWTOKOAQ TmeplAoupPavouv KAI yopnynon “ablative”
dbonc Fludara + Endoxan. HoiLo effect BA&émoupe?? Twv
CARs I ITNC OVOOOKOTIOOTOANC?

*OL peAetec vnootnpitlouv O6t1L n dLapopd upe 1o B cell
depletion eilval n nAnpéoctepn €&aAeLlyn tov B cells.
AUuTO AEN €xel TexunplLwdel.

* "Deep 1mmune system reset”. What 1s this????



LUPUS CARs
To MEIZON IIpdéBAnpc

* ONEY ol péxplL onuepa onuooLevoelc AEN eival
ueAetec 1!

*Elval case-reports 1 case series.

* At L ToUVToal EAEI'XOMENEY peAétec (m.x. pe B cell
AT A+ 1T+~ MmARKR )N



LUPUS CARs

e T'tatl va dhoouue CARs kol OxL mAbs??

* Bispecific mAbs: anti-CD19 & anti-CD3. II&vw OTX
B ASPQOKUTTOPN HPOCKOAAXTOL £va evepyornolnuevo T
AEUQPOKUTTOQO KOXL TO OKOTOveL!! “T cell engagers”

* Blinatumomab: N¢o (2025) SOC otnv ONN Twv
IXLO LV !

*T'ta Tov ZEN Rpdn éxouv oxediLaoctetl bispecifics via

P P . D ~~17 ~1
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Smith-specific regulatory T cells halt the
progression of lupus nephritis
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homeostasis in Systemic Lupus
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EXOYME
LONG-TERM
DATA?

To Obinutuzumab oaxoux
dev é€xel FDA / EMA

VKO LOD....
H 17 aoBevnc mou mnese

CAR-T cell Oepamelo
ouunAnpwoe 4.5 xpovLia.

Exouue??
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Check for
updates

Favorable outcomes for patients with refractory systemic lupus

erythematosus treated with rituximab as evidenced with a follow-up
of = 10 years: a real-world evidence study

Chrysanthi Staveri'© - Chrysa Lykoura'® . Konstantinos Melissaropoulos?{ . Stamatis-Nick C. Liossis'>

Received: 11 February 2025 / Accepted: 11 April 2025
© The Author(s) 2025
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DRIX in Refractory SLE

10 Years After

cSLEDAI-2K
p <0.001
A
\
2,38
1,96

time

H baseline m1year mlastvisit(>10 years)

Table 5 RTX-induced clinical response at 12 months and at last visit,

based on SLE manifestations

Organ involvement

% of response

% of response

(12 months) (last visit)

Neuropsychiatric 100% 75%
Hematological 100% 66.67%
Vasculitis 50% 50%
Articular 66.67% 100%
Mucocutaneous 50% 75%
Pulmonary 33.33 66.67%
Miscellaneous 100% 100%
Nephritis 75% 62.5%




RTX 1in

A6 62 oaocBevelc upe TEAN mou
eNofPpov RTX, oTpatoAoynoOnrov

Refractory OTn ueAéTn 23.
SLE

OAOL pe avbexkT KO XZEN KOl
10 years follow—up ToUAGXLOTOV 10

after xpovia amd tnv 17 eyyxuon RTX.

V

Response rate: 1 £€to0¢
68.7%

Response rate: > 10 é€1q
75%



EIIOMENQ2.

daivetalr Sttt foupe 17
27 gnavaotoon otn
Peupatodoyia

EivalL avaykn vo
«&avadupnOovpe»

1nv Avoooldoyia. EivaL q

B&on yLa tnVv
koatavénon twv CTD KAl TWV
OEPAIIET'ON
nov divoupe otoug acbeveig
uoc.




AIOPTANQTEX

2[5 EAAnVIKO Kévrpo
&% Ekmaissuong
EmayysApamniov Yysiag

) Pevpatoloyiké Tprpa latpikig Zxohng
Mavemotnuiov Natpwv

m Een@e;
ZEMVAPIO

Avogonadoflovias
e PEUM@TONOYOUS

Eiote ONOI moapamdve 21-23 NoepBpiou 2025

ané svunpécdertol © KaildBputa
Eevoboxeio Kalavrita Canyon

T\
©axopnynBowv

| popia Tuvexlopevns |

“ |mp.m<bmu(5£wn< |
(CME - CPD credits

N\ ané tovMaveAivio

\ latpikd Z0ANOYo)
\

CONGRESS WORLD
MixahaxomroUAou 27, 115 28 ABriva, TnA.: 210 7222518
Fax: 210 7210069, http://www.congressworld.gr

il: info@congressworld.gr, dp@congvesswolrldA r




