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Fig. 1 Brain metastases occur when cancer cells migrate from their primary site commonly lung, breast, colon, kidney, and melanoma to the
brain. Circulating tumor cells (CTCs) or disseminated cancer cells are continuously shed from the tumor that survives in the bloodstream and can
seed secondary tumors. The CTCs can house at metastatic sites and go dormant, which can eventually come out of the dormancy triggered by
various mechanism@) Brain stroma has plasmin that converts the astrocytic FasL into paracrine death signal for the metastatic cancer cells and
inhibits L1ICAM, needed for vascular co-option and metastatic outgrowth. In brain metastasis, anti-plasminogen activator (PA) serpins inhibit the
plasmin (via inhibiting plasminogen activator) that guards the cells against FasL attack and activates the LLCAM that helps in vascular co-option
of the brain metastatic cel(8) STAT3 was found to label a subpopulation of astrocytes that were reactive and required for BrM. Brain metastatic
cells had upregulated cytokines like MIF, TGF-$, and EGF that induced the STAT3 activation via phosphorylation leading to astrospheres formation
that was capable of suppressing CD&ells. Reactive astrocytes also induce MIF to activate the MIF-CD74 axis to promote the outgrowth in BrM.
(C)Cathepsin S proteolytically cleaves the junctional adhesion molecules, JAM-B in blood-brain barrier and helps in the transmigration of brain
metastatic cells. Cathepsin S is elevated in primary tumors as well as in the macrophages of the stroma in TME

37]. In BC BrM, N-myc downregu
lated gene family NDRGJ) involved with DNA repair
has shown to be pivotal in driving cancer cells the
brain [92, 93]. Knockout of NDRG1 halted the BrM,

however, further studies are warranted to validatieeir
diagnostic capabilities.

Interestingly, EpCAM negative CTCs also expressed
marker genes likeEGFR,! ALDH urokinase plasmine
gen activator receptor, mucinl, syndecan-1, and caveo-

which was otherwise close to 100% in cells with tig lin1, that could be associated with a high propensity for

positivity for NDRG1 [P4]. "us, CTCs with high

BrM and exploited as a signature for BrM8§, 39]. How-

NDRG1 could make the patient susceptible to BrM; ever, the presence of EpCAM does have the potential in

demarking the distant metastasis, though the frequency



