Dose selection investigations and combination strategies of NM21-1480, a PD-L1/4-1BB/HSA
trispecific MATCH3 therapeutic clinical candidate
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Concept: Tumor-localized activation of 4-1BB Syn.ergllstlc activity of PD-L1 blockade and 4-1_1-33 signaling is A . . NM21-1480 B. Tumor growth inhibition correlates with NM21-1480 serum concentration in a bell-shaped dose response and correlates with the 4-1BB-specific activation marker, soluble 4-1BB?.
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- . " . ety B . . . .. . . . 200_ —A— g +g S~ 00 cells -
combined wit ocKkaae E?mLplhg'Cr;'ttZt%oenaiggf(l\l/lEii)St'mu'at'on both contribute to activity (efficacy and potency) in a Mixed = ORI T TSN 2 TNFo «  NM21-1480 in vivo efficacy is greater than that observed with saturating doses of anti-PD-L1 therapy alone
A Activated T Cell B « NM21-1480 significantly increases levels of cytokine release when compared to anti-PD-L1 or anti- Q 150 §' 80+ é o IFNy A E. PRO1601 dose vs, conc (Fig. 9A and D) and correlates with 4-1BB stimulation (Fig. 9C).
" " 4-1BB monoclonal antibodies (data not shown), or the combination of such antibodies (Fig. 6A) 3 S 6o- = o L2 1007 Atezolizumab biosimilar 1000007 —+ PRO1601 tumor conc * With higher drug concentrations, 4-1BB specific activity decreases as demonstrated by reduced tumor growth
- We did not ob bell-shaped d for TNFat or IFNy el ith NM21-1480 L 1007 2 2 = N, - o d T :
© did Ot OLSEIVE & bETFShaped dose response Tor TNFa or fFy release wi aeveven oz 5 40 > 807 E 10000 ~e- PRO1601 serum conc inhibition and reduced soluble 4-1BB (Fig. 9D), replicating the bell-shaped dose-response seen in vitro (Fig. 5).
TUMOR-LOCALIZED ACTIVITY at concentrations up to 500 nM (Fig. 6B) . 50 i O = & . B 1000000 ’\ _ _ . . . . C C e
3 « A bell-shaped response was observed for IL-2 release (Fig. 6B), maybe related to the known s g 20- 2 g %07 Sc 10007 o000 - —— PRO1601 serum time profile * Atthe NM21-1480 exposure of maximum 4-1BB activation, maximum a_ntl-PD-.Ll aqtmty is reached indicating
NM21-1480 |everages Stimulated phenomenon of IL-2 re-uptake by T cells via CD25 0 \—_I”-\IA—‘I‘ X oi= ‘ a{% 40 é‘ g i 1mg/kg the ablllty to Concomitantly achieve 100% PD-L1 blockade and 4-1BB stimulation (F|g 9D)
monovalent binding to its Cell * Since such levels of cytokine release are not induced by anti-PD-L1 antibody alone, it appears that 0.01 0.1 1 10 0.001 0.01 01 1 10 100 1000 " bo =g 10 100 ig”g/g‘;i «  NM21-1480 shows a non-linear pharmacokinetic profile indicative of target mediated drug disposition (TMDD)
targets and ultra-high-affinity the effect of combined 4-1BB stimulation and PD-L1 blockade is maintained at relatively high Test item concentration (nM) NM21-1480 (nM) g 107 5 o 4 30ma/ks «  NM21-1480 penetrates into the tumor to similar concentrations as present within the serum (Fig. 9B).
. concentrations with NM21-1480 0 . T T 1 60
to PD-L1 (KD=7E-12M) in order NM21-1480 ) . 0.01 0.1 1 10 100 1 — 7 Time (h) | 1 - 100mg/keg
to restrict 4-1BB signaling to hSA Figure 6. Monocyte derived dendritic cells (MoDCs) were prepared from CD14+ cells cultured for 7 days. MoDCs were then cultured together with T cells from a separate donor for 5 days in the Dose (mg/ke) o 50 100 Figure 9. Integration of the in vivo data. A. Tumor growth
. : presence of a dose titration of NM21-1480, avelumab, urelumab, IgG1 + IgG4. Supernatants and cells were collected at the end of culture (or 48hrs for IL2) and cytokine production was measured *Atezolizumab biosimilar produced at Biocytogen Dose level (mg/kg) inhibition activity of anti-PD-L1 atezolizumab (Biocytogen in- . . . .
the tumor mlcroenw.ronment by ELISA and receptor occupancy of NM21-1480 on T cells was measured by flow cytometry. A. NM21-1480 induces significantly greater TNF-a release than the combination of avelumab and house) shows maximal activity at 10-30 mg/kg. B. PRO1601 NM21-1480 is also efficacious in models
(TME); thereby allOWIng for safe Healthy Imor urelumab. B. NM21-1480 induces plateauing release of TNF-o. and |FN-’Y, and bell-shaped release of IL-2. c D 120 2500 dose-concentration relationship in tumor and serum at 120hr Of Immun0|0glca"y HCOId” tumors
f:omblnat|0.n of synergls.tlc.:. Cell ell 120+ ) 100+ L2000 8 PRO1601 Q5Dx5_TGlI post single dose. Tumor concentrations were measured by
immune stimulatory activities In vivo dose-response relationship in a syngeneic mouse tumor model demonstrates maintained 4-1BB stimulation and complete tumor 1004 g m " 50mg 50- g @ = PRO1601Q2Dx6_TGI quantitative mass spectrometry of collected tumor material. o ees
_ _ _ _ _ o regression at high doses, and the formation of immunological memory. we have tested the dose-response relationship of PRO1601 in a triple knock-in huPD-L1, huPD-1, 20- _3% p=0.0004 £ "1500 2 fp -o- PRO1601Q5Dx5_s4-18B  Inset: serum concentration-time p(oflf and TMDD PK fitting = PRO1601 10 mg/ke
HIEUTeIS D|ffletr.ent|ate: T\l?\l/le;i”ﬂggsc;gn o NM21_'1480”t° el sf'f;gvel S actl\(/jatl_on "Il_ L TMEb(_B)dt_)Ut hu4-1BB mouse with implanted huPD-L1.MC38 syngeneic tumors. PRO1601 is a mouse surrogate for NM21-1480 with a mouse cross-reactive HSA binder. At doses of 16.5 and 50 mg/kg every 5 g i S e B L1000 S 8 7 PRO1601 Q2Dx6_s4-188  REUINESCAINERUMON growt[r)w |_Ph|b|t|on \;ﬁr§usbggluble ﬁ'lBg £ oo e~ PRO1601 20 mg/kg
?:Ellriglgr;?:nelsgﬁley (Wl)th simul_taneousogisnz(i)r:;:;tpzsll(;aB);:cljgggrLl_ can glz::z::zg 2?4 ilggaolc?fu:prggul'lcinn;;ﬁ days complete tumor regression was observed, and the formation of immunological memory was induced. The PRO1601 dose-dependent increase of 4-1BB stimulation specific markers was S 60-] . et g ® e 407 g 3 g;;%?;rzzgn;&sgu4m1'BE'; iLrjmmserfr?V\(/opeI:I; Isylnlwcl)orgl) (Sec:fzis §
' . i } i ’ maintained up to the highest dose tested, indicating optimal dual activation at least up to these dose levels. : - - N 40w Lot - 20+ F500 = i S 2000
4-1BB signaling and concomitant blocking of the PD-1 / PD-L1 pathway,. Y g gop p Figure 7. A. Triple knock-in (KI) transgenic mice T, T PROT60L 050G . Cmin (trough) levels of PRO1601 post first dose. s
. ing human PD-L1, PD-1 and 4-1BB were 2095 0 0 g * i i i in vi i >
) . . R A. Tumor challenge Treatment (i.p. Tumor re-challenge gxpressmg _ , _ 00 = PRO1601 Q2Dx6 To account for different dosing regimens in vivo studies, TGI =
NM211M. 148(? .COHSIStS. of three Membrane distal 4-1BB binding allows for - huPD-LL.MC38 (i.p.) huPD-LLMC38 inoculated with huPD-L1 expressing MC38 cells 0AE—— , . . 000'\’000'\’090'\’0.0'\’ o YN '\90,\9000000 is based on the growth rate estimation between day 3 and
Acap™ -stabilized antibody concomitant 4-1BBL binding Triplelt s.c. right flank s.c. left flank subcutaneously (s.c.) in the right flank. Six days © S0 000 1500 2000 S > day 13.
: : : _ urb- later the mice were randomised into 8 groups $4-1BB serum PR0O1601 Serum Cmin* (nM)
Fvs fusedin a SIn,gAIe»c'c4hall[I3r|; NM21-1480 fé%l:gzent:{ion St:)rffac: th4P|zélB l \l l |/ l l ,,,,,,,,,,,,,,,,,, l and mice were dosed intraperitoneally (i.p.) concentration [pM] * Cmin post first dose
i nti - Al uq- g
Anti hSA s o anti-4-188 structural model based D-6 DO D5 D10 D15 D20 * /940 with PF;O%GO:L 1]‘crom50.§)4 me/ke to 50 me/ke Figure 10. Triple Knock-in transgenic mice expressing human PD-L1, PD-1 B.
Yy . on X-ray Randomization ~100mm?3 Naive conort added every ays_ or 0S€s (ora'nge arrows).: The combination of NM21-1480 and CD3-T cell and 4-1BB were inoculated with human PD-L1 expressing B16F10 cells g ] T PROteoLZOmerke
y 4-1BB  crystallography ~¢~ PRO16010.04 mg/ke hulgG1 negative control or atezolizumab (anti ial £ . TME subcutaneously (s.c.) in the right flank. When the tumors reached g o0 ~ PRO1601 10 me/ke
_ complex structures B. 2500 PRO1601 0.2 mg/kg C. | | PD-L1) at 3 mg/:fg evirg i days for 6 icr)]sei engager has the potential to Prm. a super-agonist PR TP, ([ e wers R e e wilh ES of
Anti PD-L1 Srove t:‘(‘j e l;"; T 2000 PRO1601 1 mg/kg 1500- Number animals . morgrowtr: (rifr:i”m ﬁgfr’nwesgéuratslg tumo?¥fémm$gievélrosss synapse for enhanced T cell activation PRO1601 (10mg/kg and 20 mg/kg, respectively ) via i.p administration, s .
- X u - . 20 == Vehicle
Figure 2. Schematic representation of domain: dark green), £ v PRO1601 5 mg/kg i o5 — PROT6OT165mgks  PRO1GOL at 16.5 me/kg and 50 me/ke were every 5 day for a total of 3 doses. The tumor vglumes were measured
NM21-1480: a trispecific ScMATCH3 . © 1500- € 1000 L / ; ) ) PD-1 twice per week for a total of 32 days (A.). The survival curves were plotted R T T T
el -'th PDle (VLL/VHL | clustered by its natural € y —- PR0O1601 16.5 mg/kg o v PRO1601 50 mg/kg re-challenged with huPDL1.MC38 cells s.c. in Targeted modulation of the tumor with survival rate versus days post grouping (B.) 0 7 14 21 28
molecule with  aPD- in trimeric ligand, 4-1BB- 3 £ g i . : - " }- Days post grouping
blue), a4-1BB (VL2/VH2 in green) and L (gr;y),'gand et S 1000- -8 PRO1601 50 mg/kg 3 :Zsr:znﬁagg-v;}’t"ﬁr:‘l?l'a‘geljo&té‘;gnygﬁswgre,wae';’ microenvironment by combining T cell recruiting T l l
aHSA (VL3/VH3 in red) Acap™ -stabilized 1BB-binding Fv region £ Atezolizumab 3 mg/ke 5 ° S ' = cell engager NM32-2668 with the next generation
antibody Fv regions connected by Gly- : £ NM21-1480 4 S 500+ € tumor volume is plotted per cohort versus time o
cor peptlde i eore - i Slngle - (j)-BB SCFV‘. isht (raer;tr:') o —A HngG13 mg/kg = . pOSt fIrSt dose. Tumor gI’OWth inhibition was CheCprIHt |nh|b|tor NM21‘1480 tO fOI’m a Super‘ F|gure 12 The comblnatlon of NM21_1480 W|th the T ce” . —— NM21-1480 0.4nM gﬂoo
polypeptide chain. light g ’ : 5 0 20 20 o o 1|0 2I0 3'0 observed for mice treated with PR0O1601 at 1 agonIStIC Immun0|0glca| Syhapse. eng.a.ger NM32-2668, Slgnlflcantly !ncreases the CytOlytiC _— —8— No construct U“'o
5 Days post re-challenge and 5 mg/kg and atezolizumab at 3 mg/kg. activity against tumor antigen positive target cells. JIMT-1 = —— NM32-2668 10nM Vy
] ] ] ] ] ] ] ] ] a S . . H e [ ]
Affinity optimization is key for overlapping 4-1BB activation and PD-L1 blockade g Tumor regression was observed for mice tumor cells were cocultured with T cells for up to 8 days at = NM21-1480 0.4nM P
. B . D. _ E. F. G treated with 16.5 and 50 mg/kg. C. Tumor _ _ an E:T ratio of 5:1 in the presence of NM21-1480 or the &= = NM32-2668 10nM ) »
A- Aﬁlnlty to PD-L1 = 4-1BB B. Affinlty to PD-L1 >>> 4-1BB Figure 4 10000-% B 50 mg/kg PRO1601 0.04 mg/kg grOWth was measured from mice recha”enged Flgure 11. NM21-1480 and the ROR1 targetl.ng RORL T cell engager NM32-2668, or a combination of the % a0 -
Ghpgdbiacliibe = Schematic representation of S 10001 w165 mg/kg > 50+ 207 PRO1601 0.2 mglkg with PD-L1.MC38 cells. 3/3 and 6/7 mice from molecule NM32-2668 (ROR1.CD3.hSA) synergize two. JIMT-1 cells were labeled with NucLight Red cell dye S .
e fJ 4| optimization of dual action (4- EZ - - smgkg ook [ o] o PRO1601 1 mglkg 16.5 and 50 mg/kg groups respectively had no '.EO increase T cell activation an_d t(_) improve the and imaged at regular intervals using the IncuCyte, a real o -
ool [ ool [ £ & 9 4BB/ PD-L1) through affinity- 82 107 1 me/kg T8 | © ol I ° I = PRO1601 5 mglkg tumor regrowth following rechallenge. D. Serum impact on tumor growth and eradication. time live cell imaging platform. The y-axis depicts the o
N E o5 \T 205 . balancingin NM21-1480 92 104 0.2 mg/kg S 2 0] 5 s 2" m= PRO160116.5mgkg  was collected from mice 2 hours after the last numbers of target cells normalized to time 0. The no -
sl | = et P P " A. With similar affinities for ER- 15 0.04 mg/kg & = 2 ) 2 s Atezolizumab 3 mg/kg dose of test item and soluble 4-1BB was construct control demonstrated tumor cell growth in the 0
PoL1 | B POy | B9 B ¥ | | N | - S k- — o a < - x . . . .
o [ B . FLRLL and A-lE® no divg Atezo 3 mg/kg = ° ] " HulgG13 molkg measured by ELISA as a marker of 4-1BB- NM21-1480 enhances the in vivo anti-tumor efficacy of a tumor targeted CD3 T cell absence of treatment.
pyeTensl  concentration provides Ol T—TT T T T 0~ o ° specific T cell activation g i infi
concomitant maximal ' engager and increases memory populations of tumor infiltrated lymphocytes ]
= c - stimulation of 4-1BB and PD- Tumors were collected at the end of the main study and processed to single cell suspension for flow cytometry. Data indicate a PRO1601 dose-dependent increase in T cell activation, including E. % CO“C'USIO“S
§ § \ s L1 antagonism. CD8+ cells in TIL population; F. %KLRG1-positive CD8 cells; G. % EOMES-positive CD4 cells Figure 13. NCG mice were injected A
g / E & EbBLylincreaS‘”gdt['e jf{‘ggy to subcutaneously (sc.) with a mixed 1950~ 7 Controllg 1 mg/ke NM21-1480 is a highly potent, affinity optimized, multi-specific PD-L1 antagonist
%\ Vi % "‘_‘ 5 Compare 0 4- , as " " " " " " ag_ugn " " g 2 R ) ) . )
g / g e Py A In Vr:vo dose rzs:onse relatlons(r;lp ina :);ngenelc moluse Ctjlumor modelbdemonstrates a tk))e::-s:apeg gose response for tumor grgv;th inhibition a:cnﬂ 4-1BB s|t|muF|)aRt£)oln6o1 ;mf(l)in; ng %:él?n JE:(I\)/I;; %VI t{:]Jtr:;gerlceFliljeag:yi ~ = NM32-2668 1 mg/kg and 4-1BB agonist molecule currently in Phase | clinical development
g < . .’ . ithi . rve an in viv - r nse we incr X r nim ' . - : P ‘o PR : :
. . _ simultaneous Stlmulatlon. of Wlt. mcregse rug exposure( ose an requency) n.or ertotrytoo §e ea O bell-shape ose espo se e creased the exposure of the a als to ater, animals  were Josed and g 1000 NM32-2668 0.2 mg/kg Optlmlzed afflnlty levels for PD-L1 and 4-1BB b|nd|ng assures an overlap In optlmal
Antibody concentration Antibody concentration 4-1BB and PD-L1 antagonism by increasing the dose of PRO1601 to 100 mg/kg and increased the dosing frequency to every two days. In this experiment a bell-shaped dose response was observed, subsequently every 5 days with test item = NM32-2668 0.04 mg/kg tration for 4-1BB . d PD-L1 ant ism and extends th indow for
Suboptimal 4-1BB activation at maximal  Overlapping, optimal 4-1BB activationand ~ ¢an be achieved over a broad with maximal activity seen at 10 mg/kg, which matched a concomitant bell-shaped response in levels of soluble 4-1BB, a marker of 4-1BB-specific stimulation?. intravenously (i.v.). A. Mean tumor volume 2 750- o PRO160L 1 Mk conc_en ration 0"_ - agonism an -L1 antagonism and extends the window 1o
PD-L1 blockade and vice versa PD-L1 blockade owing to affinity-balancing dose range. ) , , o , . ST . = g maximal dual activity
_ A. Tumor challenge Figure 8. A. Triple knock-in (KI) transgenic mice expressing human PD-L1, PD-1 and 4-1BB is plotted per cohort versus time. S 500A PRO1601 1 mg/kg + . epe . . . . .
Binding domain affinityto 4-183 by SPR  * 1 ecty (B emere) huPD-L1.MC38 Treatment (i.p.) were inoculated with huPD-L1 expressing MC38 cells subcutaneously (s.c.) in the right flank. Tumors were collected at the end of the & NM32-2668 1 mg/kg Significantly greater efficacy in a mixed lymphocyte reaction compared to a mixture
: Triplek s.c. right flank -P- Six days later the mice were randomised into 7 groups and mice were dosed study and processed to single cell £ i PRO1601 1 mg/kg + of anti-PD-L1 and anti-4-1BB antibodies, with sustained activity at high doses
Figure 5. Drug 0.6 nM 1.7nM 5.7 nM 67 nM huPD-L1 ) : ) : . . : > 250 g !
concentration- T | I Inigz(gintisomezl 1y (IHzn) velien [P OBUE0, sl & M/ @ 00 ME/lE, venles of gl sl suspension for flow cytometry. B. CD8 NM32-2668 0.2 mg/ kg Potent activity observed in vivo with tumor regression and immunological memory
response curves for 2 g V21480 = hud-1BB A — (anti-PD-L1) at 30 mg/kg every 2 days for 5 doses (blue arrows). B. Mean tumor volume is effector memory (CCR7-CD45RO+) cell 0 o= iiin: SEEEIRTEE S S . PRO1601 1 mg/kg + ,
12 ScMATCH3 oo 3 + g D-6 DO D2 D4 D6 D8 plotted per cohort versus time post first dose. Tumor growth inhibition was counts per mg tumor and C. CD8 central S b 0 5.0 5.0 b bSO NM32-2668 0.04 mg/kg formation demonstrated
analogues with the |« | v |8 ™ J * ; observed for mice treated memory (CCR7+CD45RO+) cell counts VYT AT T 0T B M OT ST 0 Tumor growth inhibition of NM21-1480 correlates with 4-1BB specific activation
indi - % 3 ' g - R izati . . S . .
indicated  a4-1BB | ¢ e B. 1500 andornization C. with PRO1601 at 3, 10, 30 per mg tumor are plotted per cohort Days markers in vivo and a bell-shaped dose response is observed for 4-1BB agonism
and oPD-L1 -2 10% 107 10° 107 = 100mm -~ PBS 1 %
affinities. The top |2 - - e PRO1601 1 mg/ke 15007 L me/ke :{‘:Zonzur?]gb angog m;;‘: B. C. Maximal 4-1BB stimulation in vivo occurs at concentrations greater than required for
left panel is data | o £ 1 HI g g = T - ' 2000- 60 maximal PD-L1 blockade, allowing for concomitant maximal 4-1BB stimulation and
f 21-14 S S E 2 3 K Maximum  tumor  growth -
rom NM 80. |z|.s5 |%.] an 3 o PRO1601 3 mg/kg i mg/kg inhibition bserved with PRO2668 1 mglkg 00 PD-L1 blockad
Responses — were | & [ nm |3 . i,/ 5 ~¥ PRO1601 10 mg/kg 32 1097 . W 10 mg/kg IpRcl)llégl Wis fose Vek qu oo 1500 PRO1601 1 mglkg + PRO2668 1 mglkg £ 204 : oc.: .a .e _ _ _
measured ~ from | ¢ ER e i S m O a mg/kg. C. £ PRO2668 0.2 ma/k £ In vivo activity is also observed in an immunologically “cold” tumor model
cells containin T 0% 0% 100 1ot z < = = 30 mg/k S llected f = 9g 3
g NF- = Z — PRO1601 30 mg/kg — < mg/kg erum was collecte rom £ o q q g " . . . .
] g o < 3 1 i © 10004 PRO1601 1 mg/kg + PRO2668 0.2 mglkg S Combination with a CD3 T cell engager shows enhanced activity in vitro and in vivo
AT (PD-L1, blue) or |28 B 3 < 3 2 500 B 100 mg/kg mice 48 hours after the last — = ° ’
NF-«B (4-1BB, | 2 =] o e o 100 o0 2 = “®- PRO1601 100 me/kg g 20 dose of test item and soluble 3 PRO2668 0.04 mglkg e 207 with increased anti-tumor activity and CD8+ memory cells within the tumor
green)  reporter | | g5 2. 0| 5 ® % g Atezolizumab 30 mg/kg 0 4-1BB was measured by 5007 . PROT601 1 mglkg + PRO2668 0.04 mghkg n :
genes Yy § | i 15_; J ] A {H* % T 1 ELlSA as a marker Of 4_1BB_ % & [ J PRO1601 1 mg/kg 0_ m.......-.....~............' ............ .. References' - . . . . .
GRS s av st 0 : : : : 0 Heldeld fo & P yationl O - = 1. Glez-Vaz J, Azpilikueta A, Olivera |, et al. Soluble CD137 as a dynamic biomarker to monitor agonist CD137
10% 10% 10° 10° 10 10% 10° 107 104 107 10° 107 T e T 2 specific T cell activation*. I I I I T I I T T T T T T T
Concentration [ni] Concentration [nM] Concentration [nM] Co:centrst?on[nM] =z |mmunothera pIeS JOU rnal fOf' ImmunOTherapy Of Cancer 2022,106003532 dOI101136/JItC-2021-003532

AACR Annual Meeting 2022 - AACR Poster # 2870 www.numab.com



