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Development of a novel bispecific antibody targeting PD-L1 and CD55 for cancer therapy
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Immune checkpoint interaction helps tumors resist immunity-induced apoptosis. Blocking PD-1/PD-L1 » ) O OL ApPp Al O ) O
leads to remarkable clinical responses; however, a large portion of patients develop acquired resistance
after initial therapy. Many tumor-specific antigens (TSAs) and tumor-associated antigens (TAAs) have A (A) (B)
been identified. TSAs are restricted to cancer cells only but TAAs are elevated on tumor cells and ( 1%0 'S 100000 Fig 5. Antibody-dependent cellular 5o Cont % - -
minimally expressed on healthy cells. Therefore, co-targeting TAAs/TSAs would show benefits over | | PANC-1 105 g T cytotoxicity ~ (ADCC).  Target  cells sl O © Cont.  © PDL1mAb O GB262
monotherapy. ‘=; 80 ag & containing GFP were co-cultured with 2 75 \ 63-262 s
CD55 is a TAA that regulates complement activation pathway and expressed on cells exposed to the | |3 60 g% 100 i 50000 B human PBMCs (1:10 ratio) from healthy E 0] g 25 [
complement system to protect against complement attack. Cancer cells escape this attack by raising é 40 §§ 8 223°{n?u§;?5322§p222e§75°§;§ a?f.'?{ﬂ?:. s 65 3 5 |z % % {, b
CD55 expression. Additionally, CD55 acts as a virus receptor for internalization. Based on the roles of :i 20 Eg 95 g area of GFP and Caspase 3/7 positive cells § 22 4 é g2 @ S §
CD55, we designed PD-L1/CD55 bispecific antibody (GB262) with weaker CD55 binding arm to rule out 0 2 ° o were analyzed. GB262 showed similar z . S
the possibility of lethality to healthy cells but maintain its CD55 binding and internalization ability c,“"t@ioé’tf 9% y‘\ N &@\ §\ Q\@\ &@\ Ej*z:ijég gls"'e"f zlzfn)(hc'g:?c'zvr:' :rfezt“(; Z 4 8 451
specifically to cancer cells. Moreover, co-binding to PD-L1 and CD55 leads to co-internalization of PD-L1 <,°°’qo"’ &r\? & <,°°~ @‘?@Q@e‘g@‘? @?\@Q PD-L1 mAb. Hofvever o such kiIIFi)ng was e 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24 27
by CD55, enhancing the blocking of PD-1/PD-L1 interaction. & N &é’ &v” 00&05\?'\@ \9&‘ observed with PANC-1 (low level of PD-L1 DAYS (POST TREATMENT) DAYS (POST TREATMENT)
NN T and CD55 expression) cell compared to Fig 8. Immediate Treatment Model. B-NDG mice were randomized into 3 groups (n # 5) and
Tumor cell (B) & < PD-L1 mAb (data not shown). ) subcutaneously injected on day 0 with a mixture of PANC-1 (2.0x10° cells/mouse) and human PBMCs
W 0 3“’“ H1975 _ 105 (8.0x108 cells/mouse). The animals were immediately IP injected with either without (DPBS) or with PD-L1
5 80 E mAb or GB262 at 1.5 mg/kg. Three additional doses of antibodies were given weekly. TV (A) and BW (B) of
o E 60 ?g . e ( A) (B) mice in the study were measured.
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PD.f\( ill tumor] Fig 4. Internalization of GB262 degraded intracellular PD-L1 in ,_l_, 5; <1)CL Eg ?ﬁé @ % f b % 9
Ticell Complement target cells. (A-B) Internalization: Target cells were treated with 10 P éé M . - é; g 50 200 0 5 g k by T %
fomponents ug/mL respective antibodies followed by 10 ug/mL of pHrodo labelled- ﬁé‘v \@v & \g,°° 6&“ & & \;,°° 5Ye @ 8 5 1
Exhausted T cell GAH secondary antibody. Internalization was analyzed by flow cytometry 006’ Qo"’ <§>°’ qo'V 0 4 g g0 @ Q -15 4
. Proliferation after 24 hr. (C-D) Western blot: Target cells were incubated with 10 0 7 14 21 28 35 42 49 o 714 21 28 35 42 49
+ Cytokines Pkcreceptor ug/mL and 50 ug/mL respective antibodies for 72 hr and 48 hr. Fig 6. C Dey Cy icity (CDC). Target cells were treated DAYS (FOST TREATMENT) DAYS (POST TREATMENT)
+ Cytotoxicity Intracellular PD-L1 was analyzed by western blot. Median intensity was with 5-10% of human complement serum and test antibodies followed by Fig 9. Therapeutic Treatment Model. B-NDG mice were subcutaneously injected with PANC-1 (5.0x108) in the
T cell Inmune response quantified by iBright Analysis Software. analyzing cytotoxicity. (A) PANC-1 (50ug/mL) LDH assay. (B) MIA PaCa-2 right flank. Tumor-bearing animals were randomly enrolled (n # 5) into study groups when mean tumor size
* Proliferation (10ug/mL) Calcein is released in the media from dying MIA PaCa-2 and reaches approximately ~100 mm?. The day treatment initiated was represented as Day 0. Treatment was done
:g):o:duf{ ) I \detected. GB262 was potent in inducing CDC compared to PD-L1 mAb. by IV injection with the combination of human PBMCs (8x108 cells/mouse) and 10 mg/kg antibodies. Five
== additional doses of antibodies were given weekly. TV (A) and BW (B) of mice in the study were measured.
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& s — AL AR e . o~ & P & P & Fig 10. Therapeutic Treatment Model for Antibody-Drug Conjugate (ADC). B-NDG mice were
Fig 1. Binding of parental (WT) and designed £ = = = = = “ : z = z = e i il o & \(Jfo'\y\s:" & \(?Q' & subcutaneously injected with PANC-1-1 (5.0x10°) in the right flank. Tumor-bearing animals were randomly
N < / < < enrolled (n # 5) into study groups when mean tumor size reaches approximately ~100 mm?. The day treatment
f_\f);g’&)?s’fbciﬁi acg S::i"';‘ﬁ’ef?u':e:?; EC50 (ng/mL) . Conc. (ng/mL) o \. Tumor cell 0 102 10 10° 10! 102 10% 10* m,‘.:v" va' initiated was represented as Day 0. Treatment was done by IV injection with the combination of human PBMCs
design PD-L1/CDSS bispecific antibody (GB262) PD-L1 48.79 Fig 2. PD-L1 maintained strong binding to PD-L1 y Log10 Conc.(ng/mL) &5 s (8x10° cells/mouse) and 1 mg/kg antibody. Four additional doses of antibody was given weekly. TV (A) and BW
with weaker CDSS binding arm to minimize the | | 37-61 protein (A) whereas, CD55-Fab maintained weaker Dss o1 [ S (B) of mice in the study were measured.
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e Gt biding T e Sl S maiain binding to GD55 protein (B). \V/4 Fig 6. (A) Overall mechanism of Saporin conjugated GB262 (GB262-SAP[CS-LA])
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i i i i i - internalization of GB262-SAP[CS-LA] to PANC-1 (C) and H1975 (D).
GB262 maintained T cell activation property like PD-L1 mAb GB262-SAP[CS-LA] . GB262 maintained high PD-L1 and low CDS55 binding. It also maintained T-cell activation
and cancer killing (ADCC and CDC). GB262 internalization leads to intracellular PD-L1
/(A) PANC-1: T cell (1:5 ratio) (B) H1975 : T cell (1:5 ratio) (A) (B) (C) degradation. GB262 showed similar regression of tumor growth in B-NDG mice compared
L2 IL10 TINF-a 125 125+ - L 1254 to PD-L1 mAb. We believe due to the lack of human complement serum in B-NDG mouse,
20012 80— 1L=10 200- INF-a g0 —= 80 —— 150 100 A, 4 1004— e L 1004 PR . we did not observe additional CDC benefits by GB262 in vivo.
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= 50 20 50 20 20 ® GB262-SAPICS-LA) B \\.\‘ § e GB262-SAPICSLA] + GB262 is the first bispecific antibody that not only releases cancer repression on T-cell
H |-L| r}‘ 25 Hum-Zap(IT-22) 25— -e- sazez-s/T:[cs-LAl o Hum-Zap(IT-22] activation, but also releases cancer repression on CDC. GB262 has potential to serve as a
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Fig 3. Cytokine release after co-culturing target cells W|_th preactivated human_ T cell with Immunocult 7S — cell killing. H1975 (A), PANC-1 (B) and CD55* CHO-K1 (C)
human CD3/CD28 T cell activator [T cell: Target cell ratio (5:1)]. T cell was activated for 72 hr and co- cells were incubated with respective antibodies and %
cultured with target cells in presence of antibodies for 72 hr. The release of cytokines were analyzed TS 93.98 viability analyzed after 72 hr using crystal violet staining of
by ELISA using culture supernatant. CHO-K1+CDS55 20191 live adherent cells.




