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LAGS - the third checkpoint
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LAGS - the third checkpoint

LAG3 limits T cell function and homeostasis fkgg?itgands %
LAG3 impacts TCR signaling, like PD1, but APC Shed
with a distinct mode of action LAG3

LAG3 binds to MHC class Il, but may have
other ligands (eg. FGL1; Cell 2018)

LAG3 is rapidly shed by ADAM10/17; high class I
SLAGS in plasma (J1 2004; EMBOJ 2007, PD-L1 (B7-H1)
Science Immunology, 2020)

Anti-LAG-3 / anti-PD-1 exhibit synergistic
combinatorial anti-tumor activity (CR 2012)

PD-L2 (B7-DC)




iumor clearance with combinatorial

anti-LAG-3 [ anti-PD-1 treatment
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LAGS - the third checkpoint

Alternate
LAG3 ligands
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LAG3 limits T cell function and homeostasis

LAG3 impacts TCR signaling, like PD1, but APC
with a distinct mode of action

LAG3 binds to MHC class Il, but may have
other ligands (eg. FGL1; Cell 2018)

MHC
LAGS3 is rapidly shed by ADAM10/17; high class Ii i

Science Immunology, 2020)
Anti-LAG-3 / anti-PD-1 exhibit synergistic
combinatorial anti-tumor activity (CR 2012)

o T Cell

PD-L2 (B7-DC)

Relatlimab (BMS) first-in-clinic: currently over 20 LAGS3 targeting therapeutics in clinical trials!

REALTIVITY-047: Rela + Nivo phase 2/3 trial in treatment-naive patients with metastatic
melanoma met primary endpoint of progression-free survival (Tawbi, 2022, NEJM)

March 2022: FDA approval of a fixed dose dual immunotherapy combination of Rela+Nivo
(Opdualag) for the treatment of unresectable or metastatic melanoma




How doees LAG3 work?

Alternate

LAG3 ligands
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How does LAG3 mediate it’s APC
inhibitory activity?

Is MHC class Il ligand binding

MHC
required for LAG3 function? class II U
PD-L1 (B7-H1) J— PD1
PD-L2 (B7-DC) - T Cell

Curious Observations:

® Our anti-mouse LAG3 blocking mAb (C9B7W)
does not block LAG3:MHC class Il interaction

®* LAG3 inhibitory activity cannot be induced by
receptor crosslinking

- ®* LAGS3 function is co-receptor (CD4/CD8)
Cliff Gu Creg Workman
y g dependent (J1 169:5392, 2002)




LAG3 can function 1n the absence of MHE class |l
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LAG3 can function 1n the absence of MHE class |l
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LAGS assoclates with [CR/Cbs complex

® LAGS3 can function in the absence of
MHC class Il

®* LAG3 associates with TCR/CD3 complex:
~13:1 (TIRF, STED, STORM, Expansion
Microscopy, Co-IP) [ligand in cis]
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LAG3 tracks with the TCR Iinto the IS

TCR LAG3 TCR + LAG3

Cliff Guy, Creg Workman, )
Simon Watkins , Marcel Bruchez (CMU) Nature Immunology, 23:757 (2022)



LAGS associates with TCR/CD3 complex

LAG3 Merge
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LAGS alsoe closely associates with Eb4/€bs
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® LAGS3 can function in the absence of
MHC class Il
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®* LAG3 associates with TCR/CD3 complex:
~13:1 (TIRF, STED, STORM, Expansion
Microscopy, Co-IP) [ligand in cis]

FRETC (AU)

®* LAG3 also closely associates with
CD4/CD8 (FRET, STORM, PS) Buffer
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Phylogenetically conserved LAG3 repetitive ‘EP’ motif
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A Zinc Clasp Structure lethers Lck to I Cell €oreceptors €b4 and €bS8
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LAGS disrupts CD4:pS6' and C8:pS6' interaction
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LAG3 disrupts €b4:p56'c and €8:p56/cKinteraction
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CDACT + p56ick

CD8CT + p56lck

LAGS disrupts €b4:p56/ck and €b8:p56/ckinteraction
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LAG3 ‘EP’ motif disrupts p56'°< by binding to Zn?

EP DP QP EG
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LAGS-EP motif lowers local pHin the IS
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°* LAG3 disrupts CD4:p56'°c and
CD8:p56'k interaction (Co-IP,
CDA, PS, STED, STORM)

* LAG3 ‘EP’ motif disrupts
coreceptor:p56/°k association
by binding to Zn? (CDA, ITC,
NMR) . oy |
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* LAG3-EP motif can lower local
pH in the IS (FLIM, Confocal)




Model for the mechanism of action ofi LAG3

APC No LAGS .
LAGS3 acts as a signal

disruptor, and mediates

MHCI its inhibitory function

or pMHCII

cD8 by associating with the

CR-CD3 TCR:CD3 complex and
inducing co-

receptor:p56'ck

dissociation by

reducing the local pH
I®\ and binding Zn2*in the
achvation IS, thereby impacting
Zap-70
o - downstream signaling

Hivroz, N&V, Nature Immunology 2022; https://doi.org/10.1038/s41590-022-01196-0



Model for the mechanism of action ofi LAG3

APC No LAG3 ! LAG3 . .
! Implications & Future
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Hivroz, N&V, Nature Immunology 2022; https://doi.org/10.1038/s41590-022-01196-0
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