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Emerging Costimulation Blockade Approaches

CD154
TNX-1500 (Tonix)
BMS-986004 (BMS), AT-1501 (Eledon); HZN 4920 (dazodalibep, Horizon)
CD28
FR104 (OSE, Veloxis)
lulizumab (NCT04066114, BMS); Acazicolcept (Alpine, ICOSL vigD-Fc)
CD2
Primatized Rh-loCD2bR1 (NHP Reagent Resource Center)
Siplizumab (ITBMed)
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Emerging Costimulation Blockade: aCD154

IgG1 antibodies against CD154 form immune complexes with soluble CD154,
activate platelets via FcyRlla

CD154

sCD154
D154

- CD154 expressed on
' platelets upon activation

Fab —

CH2

Fc Receptor binding Site

Fc region

CH3

hu5c8: Ruplizumab (Biogen) Ld
fERLd AcrusETTS

IDEC-131: (Biogen/IDEC) nobles Oyt Sifbsacuserrs

Clinical trials halted due to prothrombotic safety signal - T TRANSPLANT CENTER



Emerging Costimulation Blockade: aCD154

TNX-1500: a.CD154 1gG4 with retained hu5c8 Fab

Selectively Modified Anti-CD40L Ab * Aglycosyl 1IgG1 a.CD154 Ab exhibits
reduced efficacy in allo islet model
(Ferrant et al 2004)
Ruplizumab <
full Fab . .
* FcyR silenced aaCD154 domain Ab
L exhibits reduced efficacy in allo kidney
tated FoyR-Y model (Kim et al 2016)
s ™ « TNX-1500 is an Fc-modified 1gG4
ale a.CD154 with reduced binding to

FcyRlla
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Emerging Costimulation Blockade: aCD154

Heterotopic abdominal ’\ Protocol biopsies : POD ~45 and 90 EOS:
heart allotransplant model rm POD 180

IRERRERR T T T T

Group-l *  Low-dose TNX-1500 monoRx v— Pr—— 20me/ke
n=4 (IOTNX'].SOO) Twice weekly weekly monthly

Group-2: |ow-dose TNX-1500 + MMF

n=4 (IOTNX']-SOO +MM F) MMF 200mg/day PO daily
trrrrrerrrerrrrrrrrr e
Group-3: Standard-dose TNX-1500 monoRx prw— Er—
n =5 (StTNX_ 1 500) Twice weekly weekly
Historical: primatized huscs monotherapy Tlmlkj Tllmjkj T p— T
n=5 (Reference) Twice weekly weekly monthly
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Emerging Costimulation Blockade: aCD154

Results - Heart Allograft Survival in NHPs is significantly prolonged
with standard dose TNX-1500 (stTNX)

100 - B —~ hudc8 (n=5) I Explant of beating graft
]
' * I0TNX (n=4) Rejection after cessation of stTNX treatment
\ :
< 80- b o i i .| -===4 —— |oTNX+MMF (n=4)
5 SR reatmentGroup  WsT(range)
Z 60_ : |
g L : hu5c8 (Rx off d90) 133 days (90-173)
i | loTNX 99 days (35-183)
& 40 : '
5 —‘ : L loTNX + MMF 88 days (58-146)
<=t° 920+ L ' o -:I StTNX >265 days (116-305)
: 1
0 : ! P<0.05 for all comparisons against
| | | | | | StTNX
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Emerging Costimulation Blockade: aCD154

Results- TNX-1500 suppresses anti-donor-alloantibody elaboration

CD3*CD20 T cells (MHC Class1) CD3CD20*B cells (MHC Class1 and Class2)
IgM IgG IgG
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Emerging Costimulation Blockade: aCD154

. *  P<0.05
Results- Immune Injury **  p<p.0l
CAV significantly more severe with [oTNX-1500+MMF *%%  P<0.005
*k%% 000,001
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Emerging Costimulation Blockade: aCD154

Results- Platelet counts stable No thromboembolic complications were observed
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Emerging Costimulation Blockade: aCD154

Lassiter G, Kawai T et al 6 Standard Dose TNX-1500 (Group A)
é\Tﬁ:ﬁizj;‘ :bZIIziI(#ln 6 Reduced-Dose TNX-1500+MMF (Group B)
y Y P Compared with Historical Results
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Emerging Costimulation Blockade: aCD154

TNX-1500 > IoTNX-1500 + MMF

No thromboembolic complications were observed

Renal Allograft Survival

100 5 —— Group A (n=6) ~stTNX
) ﬂ_‘—l . —— Group B (n=6) ~loTNX+MMF

i \ —— Conventional |.S. (n=20)
i —— No |.S. (n=4)
50 - . S

Lassiter G, Kawai T et al
ATC 2022, Abstract #172

Probability of Survival
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Emerging Costimulation Blockade: aCD154

Conclusions

« Standard-dose TNX-1500 inhibits pathologic alloimmunity in NHPs
« Consistently prolonged NHP cardiac and renal allograft survival
« Relative expansion of Tregs in peripheral blood
« No CMV activation (no prophylaxis)
* No clinical thrombotic events.

« MMF does not improve heart results with low-dose TNX-1500
« Similar findings for kidney
« Does MMF interfere with Treg expansion, function under aCD154 Rx? (Kirk AD et al)

« TNX-1500 inhibits alloantibody elaboration, class switching
 Dose-dependent effect
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Emerging Costimulation Blockade : aCD28

blockade blockade

Yao et al. Immunity 2011

aCD28 | Selective CD28 | CD80/CD86
|
|

FR104: “+y  Activation LEAZQY:
dOmain- P Immil:\::::iilapse . CTLA4'Ig
associated /\ “..

d nti bOdy, " __» Tregfunction ,(

PEGylatEd \ Apoptosis £

Butte et al. Immunity 2007
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Emerging Costimulation Blockade : aCD28

oCD28 | Selective CD28 | CD80/CD86
blockade ' blockade
a. : @ % - Yao et al. Immunity 2011

FR104:
domain- mmane synapse
associated

antibody, | /7 vl Lo mresfxgtiong.
PEGylated | [ ¥ 5500 N poprosh 7

Butte et al. Immunity 2007

References: Poirier et al. Immunotherapy 2010; Transpl Int 2011; Am J Transplant 2012
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Emerging Costimulation Blockade: aCD28
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Emerging Costimulation Blockade: aCD28

FR104 monoRx promotes baboon kidney allo-Tx survival Expanded intragraft Tregs

Superior control of graft rejection vs Belatacept (steroid-resistant) 5 2 *
< 5 p =0,015
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Emerging Costimulation Blockade: aCD28

FR104 Rx promotes monkey heart allo-Tx survival
Possibly synergistic when combined with aaCD40 or aCD154
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Emerging Costimulation Blockade: aCD?2

CD2: a.-loCD2 to replace aCD8 for tolerance induction in NHP
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Emerging Costimulation Blockade Approaches

CD154
Tonix emphasizing transplantation (allo, xeno) for TNX-1500
Phase 1 targeted for 2022 pending IND approval
CD28
OSE/Veloxis in Phase 2 for kidney transplantation with FR104
“Encouraging so far...”
CD2
Primatized aloCD2 effective in kidney tolerance model
Siplizumab for human kidney tolerance: in progress (MGH)
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Emerging Costimulation Blockade Approaches

Thank you
for your attention!




