Targeting novel Integrative Nuclear FGFR1 Signaling (INFS) reconstitutes active neurogenesis in adult brain. l]z%
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| I ntrOd u Ctlon ] Direct actisation of INFS by transfection of muclear FGFR1[SP

JNLS) oF 23 kD FGE-2, which sclivates endogenous muacbead
FGFR1, stimalates invieo neunonogenesis.
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TC=-TO20activate INFS and reduces Proliferationin SV Z in adult mouse brain

Reactivation of end ogenous peuwrogeneds m the adult bram or spinal cord holds the
keyv for rreamment of TS injusies as well as newrodegeneranive disorders, which are
major healtheare issnes for the world's aging popalation. We have previously shovn
ihat activation of developmental Integrative dudear FGFR] Signaling (IMNF5), via
gene mansioction, reactivates nowegeness in the adult brain by prometing neuromal
differentiation of brain Newral 5tem Progenitor Cells (WS PC) In the present study,

we pepon thar wrgaing the o7 nicotinic acetvicholine receprors (oTaAChE) with a i

specific TC-7020 agonist leads to a robust accumulation of endogenous FGFRI in e e
the cell mucleus. Nuclear FGFR1 acoumulation is accompanied by an inhibition of “Tarpesrg e intmgrater nociew PGP sgnaing by nanopariicie medabed
proliferation of NSPC in subventnoalar zome (SVE) and by the generation of new R, !': ?::_I'_r_:htﬁn: :I_-r*::';:’:.

peurans, Meuronal ifferentiation is observed mn different reglons of the adult mouse -;,,_._;_-.: =i | -:1 & ;—-,-.'-'. :.-',H.; et K

brain, incuding: (1) PII Tubulin-expressing comical neurcms, (2) calretinin =i, A, s L

- 401 : —
expressing hippocampal newrens and (3) cedls in subsantia nigra expressing f
Nuclear FGFR.1 Colocalizes with Immature neuronal marker in cortex and SVE
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predopaminerg ¢ Y]+ phematvpe Farthermore, we show that r vire stmulation
of neural stemprogenitor cells with aToAChE agomist directly activates INFS and

peuropal-Lke differentiation TC.TO20 simulation of the BII Tobulin geme i

accompanied by increased binding of FGFRI, CBP and BNA Polymerase 1l 1o a

WNur?? targeted promoter region. TC-TOM) augments Nur®7 dependent activation of

NBRE (Merve Growmth Fagor inducble-B protein Responsive Element) indicating

that oToAChE upregulation of [II.Tubulin mvelves neurogenic FGFRI-Mur

sgnaling The reactivation of INF5S and neurogenesis in adult brain by the aTa AChR

agonist may offer mew Amtegy o treal bpain imjuries, newrodegenerative and -
peurodevelopmental diseases

W

Fig. 1 Integrative Nuclear FGFR1 Signaling (INFS) is a commen
“Feed-Forward- And-Gate® module that transmits diverse

developmental signals.
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Thi INFS is sctive in developing cortical meurans and inactihe in
mature brain
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Nudlear acoumulation of FGFR1 is accompanied by increased expression

TC-T020 promotesn Substantia Niagra: ; : :
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TC-T020 Treatement causes increase m BII Tobulin and Deuble Cortin
mBENA. ChIPassay shows increaed binding of FGFR1 along with CBPin
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TC-7020 induced increase in mRNAlevels is blocked by dominant negative FGFRI1(TK-)
Furthermore, expression of PIII Tubulin and DBX can be induced by transfection of

™ migged

TC-7020Promotes Neurogenesis in Hippocampus FGFRI(NLS). a constituently active form of nuclear FGFR1
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Conclusion: The recent study shows that targeting specifically aTnAChR
reactivates the developmental INFS module along with the post-mitotic neuronal
development in adult brain 5V.Z and hippocampus. Generation of new neurons is
also observed in the brain cortex and SN, where little neurogenesis ooours in the
mature brain. Thus, the TC-T020 induction of new neurcns that extends to the

brain comex, hippocampus of SN, re-emphasizes the possibility of latent

TC-7020 Causes nuclear accumulationof F GF‘_Rl in neuroblastoma neurogenesis in thess brain regions. Activation of corical neurogenesis by TC-
0 12 24 5 L TO20 raises hope fornew weatments of cortical injunies, stroke, and
on - = FGFRY ? neurodegeneration in Alzheimer's or Huntington's diseases. Similarly TC-T020
g PoRt é activation of hippocampal neurogenesis could be applicable to treatments of
o —— FGERY é dementias resulting from the loss of hippocampal neurons. Feactivation of
GADPH | neurogenesds in the adult brain by rargeting the INF5S with a7 AChE agonist may
12h Bl T represent an important step towards these therapeutic goals.
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