M\[//4 (@ patnatiopsl.,,, - '
rdAnnual Lipid Nanoparticle mRNA

Delivery of a Dual Target

%
& ‘A‘ % MEETING &

N/~
EXPOSITION
September 23-26, 2026 * Glasgow, Scotland TA c I - B c M A N K E n 9 | g er fo r

Potent and Scalable
Multiple Myeloma Treatment

National Research Conseil national de
Council Canada recherches Canada

i+l

S. MCCOMB'Z, D. CAl', B. ZANKE#*, A. DABLA', T. NGUYEN"', M. ARBABI-GHAHROUDI", S. BERTON?, S.
GALAZIASGAR?, Q. ZHU', S. MACLEAN', S.H. LEE?, A. VISRAM:3, R.A. PON', R. WEERATNA'.

1 National Research Council Canada, Ottawa, ON, Canada

2 Department of Biochemistry, Microbiology and Immunology, University of Ottawa, Ottawa, ON, Canada
3 Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada

4 Myellama Therapeutics, Ontario, Canada

*corresponding author: scott.mccomb@nrc-cnrc.gc.ca

INTRODUCTION %THOD DUAL TARGET predicted Moecar NG AT
Developing innovative therapies for multiple BCMA-TACI-NKp30-hFc (B/T-BIKE-Fc) BC MA/TACI 1o Q!“\ " y

| MM) is both timel d ial, i i inqle- .
e e sotsbont chalonge of reapona | Proieins, and corespondng single- NK.Engjager :

this incurable malignancy originating from s - . ) I~
. _ ynthesized and produced using NRC |
plasma cells. Targeting B-cell maturation CHO-cell line recombinant protein (BIT-BIKE-FC) AR .'\i\ Effector

. . . ) /s A, .
therapies is & well-estabiished Stategy due | Production and protsin A purifcation (A P
to itspselective and elevated express?c))/n on Constructs were then encoded in VHH#1 VHH#2 VHH#3 AN ’ Iggl Hu-Fc
o A\ = omain
MM cells, but can result in mutational MRNA fo.rmat and encapsulated in “P'd E?‘X‘QE; T<A_CII'VHA;| N|:p_3(?16R3|:/|11 “\\'-"5*'4/"/
nanoparticles  (LNP) of varying p= V03N p=lown »=0.16n

escape. Here we report development of - _
multi-specific  immune  engagers that ~ composition. Single- and dual-target

simultaneously target both BCMA and the = ©€ngagers expressed as proteins or
related antigen, transmembrane activator =~ LNP-mRNA, were assessed for binding

NKCE Cell Binding (flow cytometry)
MM1S Primary NK

8000 -

and CAML interactor (TACI) using tandem to MM and immune cells by flow - .Er’;'\:’:ABiEEFCFC
variable heavy domains of camelid heavy- cytometry. Functional engagement of z | — BCMA/TACI-BIKE-Fc
chain antibodies (VHHs). We have further NK and macrophage cytotoxicity were i 4000- _ - I;I{Irfel_lgl\;aBrI)l;E-Fc
functionalized this engager with an NKp30- confirmed in vitro by fluorescence . .
aCtivating. VHH .and a human IgG'FC domain microscopy and ﬂow_based assayS, ST _ 7]
for multi-functional engagement of NK, = gnq in vivo via xenograft mouse studies ’ . e s . P . .
macrophages, and other immune cells. for efﬁcacy and pharmacokinetics_ Multiple Myeloma Target Cell NK Effector Cell bsAb Conc (nM) bsAb Conc (nM)
In vivo testing in MM 1S Xenograft Model ~— No treatment
RES U LTS BIKE I.V. WEEK'AY VIS —— BCMA-BIKE-Fc
(50ug/mice)
O ! ! b bbb ~— TACI-BIKE-Fc
D * ® o @° 45 . 14 21 28 2 22 29 56 s3, —— BCMA/TACI-BIKE-Fc
* Kill . 4 e Lt { I
() o P 5 fuc e Weekly Blood collection and flow analysis MM1S Engraftment % g’ 100
~ pNK BCMA TACI BCMA/TACI at latest control assessable £ % ]
0.5 alone BIKE Fc BIKE Fc BIKE Fc ” o0pg_mepoint (Day 41) §a s0- i
— 8 23 e S 8 _
3 1000- . ** - oS -‘
» 0 1 |
- 0.05 23 1004 LA 0 20 40 60
iE’ 10— Time (day)
\ \ 0.005 i 1 ’ Circulating NK cells
Ty g & & &0 «© « 10000-
0.0005 éoe\ 9}4&&\4&&4& % \
| R Q’&v RS é\v(’ :_’ 1000 X
0.00005 & 2 100-
BIKE Treatment reduces tumour load in MM1S xenograft model 3
< 10
0 NOD.SCID.IL2Ry-/- (NSG) mice were injected with 2 x 106 MM1S-FLUC cells, followed by injection of
titutively IL-15 expressing human NK cells on day 4 and treatment with 50 ug of BIKE proteins on day
. . . - MM1S + NK Cell Co-Culture (24h) cons Days Post
Functional Cytotoxicity Assay with NKCE 7. Mice were monitored for MM1S and NK engraftment via weekly VIS imaging and blood flow cytometry. Tumor Injection
MM1S (BCMA+/TACI+) H929 (BCMA+/TACI-) Macrophage Functional Assay LNP-mRNA Functional Cytotoxicity
100- 100- AT S W SRR
-o- BCMA-BIKE-Fc
80- 80- -=- TACI-BIKE-Fc
-4 B/T-BIKE-Fc
S 60- S 60
o o o MSLN-BIKE-FC
2 40- = 40- (irrelevant) Control B/T-BIKE LNP B/T-BIKE LNP
9k o NG DINE . i S0 ALY dbbdn supernatant Formulation #2 Formulation #3
20+ 20+ MMAS
0 | | | 0 | | | 6000~ o SoMABIKE BIKE-Fc Can Activate 2 100 MRNA encoded B/.T-BlKE Fc N
105 10 10"  10° 105 10 10"  10° £ « sowskere. Antigen-Specific Lo, promotes NK-Mediated MM Killing
bsAb Conc (nM) bsAb Conc (nM) 8 " (irelevant) Macrophage Responses r BCMA and TACI targeting BIKE-Fc mRNAs were
5 & 507 encapsulated using different ionizable lipids and
] HTH © 2000 - - ©
Dual BCMA and TACI Target Engagement Enhances NK-Mediated MM Killing = gc;rcr:g&ur:erisl;d mrgzifo :;)n:S S transfected into HEK293T cells. Supernatants
BCMA-TACI-NKp30-hFc proteins were produced using standard CHO-cell recombinant protein 0 +———1—1——1 and VMMAS  target P cgells a collected 48h post transfection were assessed
production and purified by protein A affinity chromatography. BCMA-, TACI-, or B/T-BIKE-Fc proteins SICENECECIIIOIN arg = 0 —r—— 1 for BIKE-mediated cytotoxicity using MM1S cells
were tested for in vitro cvi . ) . bsAb Conc (nM) demonstrates activation. 101 100 10" 102 . )
ytotoxicity by co-culture of primary NK cells and target cells. Engager Supematant (uy  aNd primary human NK cell co-culture
In vivo Pharmacokinetics and Cell Bindin :
MRNA-LNP : mRNA encoding BT-BIKEFc | [ SUMMARY
i . . .
anti-G4S 1% milk Mice serum Anti-VHH Goat anti-mouse 1M NaOH can be effeCtlver dellvered via —
mAb HRP . . .
A ‘ A2 R > i-ii“ - E%@ ash ES I — f:J Intravenous LNP injection BIKE engagers show strong binding to both MM and NK cells
@ Tyt Iy | - @ T .- B/T-BIKE-Fc mRNA was synthesized via . . . .
. . . - . _— . Dual BCMA/TACI-engagement resulted in higher density staining and higher
@ Coating Ab Block Samples Detection Ab Coniubgate Su'{)g/:?ate Sjﬁc;i[()m in vitro transcrlptlon and encapsulated in . / g g g y g g
Circu|ating Engager after protein LNP formulations with Varying lonizable NK mediated CYtOtOXlClty.
or mRNA-LNP Injection B Binding to Macrophages lipids. (A) BL6 mice were injected BIKE engagers activate cytotoxicity with either BCMA alone or BCMA and
BIKE-Fc 1000~- - intravenously with a single dose of B/T- TACI expression
| c o LNP Formulation #1 | <488 | NoBIKE BIKE-Fc LNP-mRNA (0.3 mg/kg mRNA | | |
5% | | | +B/T-BIKE-Fc (protein)  dose) or protein (3 mg/kg dose). Results Functional Fc domain engages both NK and macrophages, and likely other
o= -# LNP Formulation #2 . : : -
c < : show a progressive increase in Immune processes
.- = LNP Formulation #3 HVP Formulation #1 circulating protein over 24 hours, with a
mMRNA-LNP 28 10~ - ! : ! Encoding in mRNA-LNP format resulted in strong expression of engagers
%*q._-: ~%- Purified B/T-BIKE-Fc /.| LNPFormulation #2 similar long half-life for both LNP-mRNA if 5 ble in vive oh - 5 &P 5a8
In situ § 2 1- | LNP Formulation #3 and protein bolus injection. (B) Engager dnd favourable In VIVO PRarmacokinetics.
biomanufacturing G O 0 1t binding to  circulating  mouse
0.1

Atr—rrrr-r---—TTT1 Anti-VHH macrophages was also confirmed via ACKNOWLEDGEMENT
@ 051 3 6 182448 72 96 1w2w4w 6w flow cytometry. oD

Time Post Injection (h

CONCLUSION

This work provides strong proof of concept that the small modular nature of VHH domains makes them highly conducive to engineering
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multi-antigen multi-functional immune engager therapies targeting multiple cancer associated antigens. Furthermore, such multi-VHH Fc
engagers can be effectively encoded in mRNA format for more rapid preclinical development and therapeutic scalability.
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