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PURPOSE

Here we suggest a new effective strategy to overcome tumor heterogeneity for eradicating metastatic b ~CD SEVD
triple negative breast cancer (TNBC). We applied a combination therapy of caspase-3 mediated (Integrin avp3 (caspase-3 Doxorubicin
targetlng m0|ety) cleavable linker) (Cytotoxic payload)
“targeting” (RGDEVD-DOX) and “maintaining” (EMC-DEVD-S-DOX) prodrugs, given in a sequential manner. | | |
| e (I fﬁ VA LF SSEV S an
M Doxorubicin
EMC (Cytotoxic payload) Y U
(Albumin ! o on o | ° °” 0O RGDEVD-DOX . :

® O
: |2
NH QE

Q —

n D

CD_'S

Blndlng m0|etyl) M DEVD.DOX HOH oH

1. ot Ji SBEN JLHN@ g

o H\\\\“\ H\\\\\\
i, (¢} 0o H (¢} o} n, (©)
., 'l’»,
o Caspase -3
Albumin S )
o u (0] OH E HO'
NH, NH,

I
o]

Apoptosis triggering \
by RGDEVD-DOX

—
—_—
~~

& integrin avp3 T~ -~ | | :

© Doxorubicin @ Doxorubicin | - - ..
ntermeal Y m n

00 RrGDEVWD o O 0—0 EMC-DEVD linker DEVD termediate active co pou d Doxorubicin

(caspase-3 cleavable linker)

Figure 1. Mechanism of DEVD prodrug (a) Schematic description of combination therapy Figure 2. Structural depiction of caspase-3 prodrug system. The structure of (a) EMC-DEVD-DOX and (b) RGDEVD-DOX and active compound

METHOD

RGDEVD-DOX is designed to target integrin av33 and induce apoptosis specifically in tumor cells. EMC-DEVD-DOX binds to circulating aloumin after administration to show
enhanced half-life and accumulates at tumor site. In the apoptotic tumor tissue, caspase-3 releases free doxorubicin from the prodrug and this induces indiscriminate killing of
surrounding tumor cells regardless of the integrin av33 expression, resulting in continuous activation of prodrug. In order to determine the efficacy of RGDEVD-DOX and EMC-
DEVD-DOX combination, we performed in vivo efficacy test using two TNBC xenograft models. In case of MDA-MB-231 and 4T1 xenograft models, combination therapy showed
78% (p=0.0006) and 80% (p<0.0001) of tumor growth inhibition respectively compared the control group.
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Figure 6. In vivo dose dependent antitumor efficacy of RGDEVD-DOX. (a) Tumor growth  yii 4 qes of MDA-MB-231 tumor and (d) body weight of MDA-MB-231 xenografted mice that (a) Immunohistochemical staining of caspase-3 in tumors (b) Histopathological analysis of spleen,
(b) tumor weight (c) images of MDA-MB-231 tumor and (d) body weight of MDA-MB-231  o¢qived RGDEVD-DOX (3 or 5 mg/kg IV, n=8) for first 3 days and treatment is switched to liver, kidney, heart and lung of MDA-MB-231 xenograft mice received combination therapy in Figure
xenografted mice that received RGDEVD-DOX (1, 3, 5 mg/kg x 1, 3, 5 days IV, n=5) EMC-DEVD-DOX (5mg/kg every other day IV, n=8) or EMC-DEVD-DOX monotherapy(n=6) 7 (c) Histopathological analysis of 4T1 xenograft mice received combination therapy in Figure 5.

CONCLUSION

In conclusion, we verified that combination therapy of RGDEVD-DOX with EMC-DEVD-S-DOX showed synergistic effect in TNBC mouse model. We demonstrate that the
sequential combination therapy of RGDEVD-DOX and EMC-DEVD-DOX successively reduces the incidence of metastasis and prolongs survival in TNBC model. Collectively, we
propose that RGDEVD-DOX is a promising caspase-3 mediated prodrug in respect of overcoming tumor heterogeneity, which can synergize the efficacy of EMC-DEVD-DOX.




