Leronlimab, a humanized monoclonal antibody to CCR5, blocks breast cancer metastasis and enhances
cell death induced by DNA damaging chemotherapy
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Abstract

Purpose of the study. To assess binding and functional interaction
of the humanized monoclonal antibody to CCR5 (Leronlimab) with

breast cancer cells
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(Mueller et al., 2002; Petkovic et al., 2004). To assess the effects of Leronlimab on CCRR5 function, we measured the calcium
responses induced by CCL5 in MDA-MB-231-CCR5 cells with or without Leronlimab by living cell image (Figure 2A-C). Fluo-4 was
used as calcium concentration indicator. The CCR5 antagonist, Vicriviroc, was used as positive control (Figure 2A, D). The results
showed that Leronlimab can block CCL5 induced calcium responses in MDA-MB-231-CCR5 cells (1.23+0.10, N=10 for control cells
and 0.54+0.13 N=12 for PRO140 treated cells. P<0.001 at calcium peak induce by CCL5).

cells were stained with both APC-oCCR5 and Leronlimab
using the concentration from 1-140 pg/ml. Alexa Fluor 488
conjugated mouse anti-human IgG was used as secondary
antibody to measure Leronlimab binding cells. Analysis of
Leronlimab binding with CCR5 by FACS is shown in (A).
Leronlimab binding with human CCR5 was validated.
(B).The efficiency of PRO140 binding to CCR5 positive
cells was up to 98%

reported. Results. Leronlimab bound to CCR5 expressed in human
breast cancer cell lines with 98% efficiency. Leronlimab abrogated CCL5
induced Ca*? flux and blocked 3-d matrigel invasion of MDA-MB-231 N
cells. Lerongmab blocks human breast cancer xenograft metastasis in TR T
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mice. Leronlimab also augmented cell killing by DNA damage inducing APC-CCR5 >
agents including Doxorubicin. Conclusions. Leronlimab binds CCRS5 in
BCa cells, blocking breast cancer cellular invasion and tumor
metastasis, and augmenting cell killing by DNA damage inducing 4L i b blocks b ' __ 5 L i 5 n Il death ind db
selectively on cancerous but not normal breast epithelial cells, a mouse lung metastasis model Doxorubicin
Leronlimab may enhance the tumor specific activities of DDR-based
treatments, allowing a reduction in dose of chemotherapy and radiation.
: A
3. Leronlimab blocks breast cancer cell A B _ > Contro 12 g6
7 weeks > 12 Leronlimab 52
-— c _ N
3D-matrigel invasion 52 10 T Voo 5% s
= ] S
5 §§ 8 S § o6
< c 6 b o E 0.4
P<0.001 S 3 2 5 5
A B I Q<L 4 8 = 0.2
P<0.001 = =
Control  Leronlimab  Vicriviroc . =1000 | 1 ES 5 0o+—————
5 E | =8 0 20 40 60 80 100 120
= 800 ox
S = 600 - @ 0O+ .
g9 400 | Figure 3. Leronlimab blocks CCR5 mediated 2 0O 2 4 6 8 Doxorubicin (nM)
L © | invasion of human breast cancer cells into =
0 QO g 200 . - = Weeks
O = 0 extracellular matrix. The ability of breast cancer cells S
O S ¥ 8 to invade extra-cellular matrix is distinguishable from o B _ _
3 = but an important step in tumor metastasis (Zetter, - Figure 4. Leronlimab block breast cancer metastasis in mice. The Fn'gu(r:ic?' IBeroBI(;m;b g_nchr?nc:s émiceélaﬂ]e;tz
O g 3] 1990). To test the ability of PRO140 to block 3D- mice were divided into 4 groups (control, Leronlimab, Maraviroc and 1.2, - DMSO :ndﬁcin c)rllemo;(heltjal Ia’ ent MDA-MB-Zgl
> matrigel invasion assay, MDA-MB-231 cells were vicriviroc) randomly. MDA-MB-231 cells stable transfected with Luc2- 2 % 1 4 —e— Maraviroc cells wa% reated with pfé) rr? ml of Leronlimab
Leronlimab used. CCL5 was used as chemoattractant to induce GFP was injected into the mice through tail-vein. The mice in each N g combining with different dosegof Doxorubicin for
C P<0.001 invasion. The small molecule inhibitor of CCRS5, group were treated one day before injection. The metastasis tumor g S 0.8 3 d The MTT 410 d .
Control 350 pg/ml 175 pg/ml icrivi iti O formed in the lung was determined by bioluminescence imaging. The S ] ays. 'he assay was used to determine
~ 1000 Vicriviroc, was used as a form of positive control. S : . 9 y ; : ging. co 06 the relative cell number (A). The cells treated
S g 800*F|)<—0'|001 Leronlimab reduced CCL5-induced MDA-MB-231 S b|olum|nescence images of the representatlv_e mice from cc_)ntfol, ©E g4 with Maraviroc (100 mM) combining with
8T 600X breast cancer cell invasion with similar efficacy as < Ler?n“.mat; ?nd Maraviroc gro;ljp were showe;]j n d(A)' Lhe _?ﬁant'.tat'vi Q= different dose of Doxorubicin were used as
§ -% 400 - Vicriviroc (A, B) (855+9, N=8 for control vs 855=+9, = analysis of tumor size in eac groupawas S ow2 in (B). The size o o *g 0.2 1 positive control (B). Data are shown as mean =+
Te} ® g N=9 for Leronlimab, P <0.001). We also tested the tumors defined by photon flux _(xlO p/sec/_cm /sr). The data was 0 | | | | | | SEM for N= 8
) Oz 200 : ’ ' ' , showed as Mean £ SE. Leronlimab dramatically decreased breast 0 20 40 60 80 100 120 '
O = 0- effects of different dose of Leronlimab on breast cancer tumor metastais to the lung.
g 3R cancer cell invasion and the results showed that both Doxorubicin (nM)
S ™M 175 and 350 pg/ml of Leronlimab can effectively block

O Leronlimab

(ug/mi)

MDA-MB-231 cell invasion (C, D).



