u

) <

The University of Osaka
Institutional Knowledge Archive

Title Development of Small-Molecule Compounds for the
Chemical Modulation of LSD1 Phosphorylation

Author(s) |Hu, Chenliang

Citation |KFRKZ, 2025 1HIHwX

Version Type

URL https://hdl. handle.net/11094/103242

rights
POEB/BRWERI’H B EFANBEMBERILEEEL -
2, 2XIRKATEOHRBTOENEZ LTV
Note | To EXDIFAECHLEDBEIR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
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Name ( Chenliang Hu )
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Title Phosphorylation
(LSD1%#ER & L7c U il k&9 o B3

Abstract of Thesis

Lysine-specific demethylase 1 (LSD1), as an essential epigenetic regulator, modulates gene expression
through both its enzymatic demethylation activity and non-catalytic functions. While numerous LSD1
inhibitors have been developed for cancer therapy, growing evidence suggests that catalytic inhibition alone is
insufficient to fully suppress its oncogenic functions. In particular, phosphorylation of LSD1 has emerged as a
key regulatory mechanism that governs its subcellular localization, chromatin binding, and interactions with
transcriptional complexes. Therefore, targeting the phosphorylation state of LSD1 offers an alternative route

to modulate its activity and biological functions.

This thesis explores a proximity-based chemical strategy to modulate the phosphorylation status of LSD1 by

recruiting kinases or phosphatases using bifunctional small molecules.

In the first part of the study, a series of chimeric compounds were synthesized by conjugating a selective LSD1
inhibitor to an AMP-activated protein kinase (AMPK) activator, with the goal of inducing site-specific
phosphorylation of LSD1. Among them, compound 2-25g effectively promoted LSD1 phosphorylation in vitro,
and suppressing the proliferation of MCF-7 breast cancer cells. Mechanistic investigations confirmed the
formation of a ternary complex between LSD1 and AMPK in the presence of 2-25g. It is hypothesized that
phosphorylation interferes with LSD1-mediated protein—protein and protein—RNA interactions, thereby

disrupting oncogenic epigenetic assemblies and altering chromatin dynamics.

In the second part of the study, dephosphorylation-inducing molecules were developed by coupling a Protein
phosphatase 5 (PP5)-recruiting moiety with an LSD1-binding scaffold with different linker length. Among
these, compound 3-19b reduced phosphorylation of LSD1 at Ser112 in MCF-7 cells. Functional assays
demonstrated that 3-19b significantly inhibited cancer cell migration, as shown in a scratch-wound healing
assay. This anti-migratory effect was further associated with a dose-dependent downregulation of B-catenin,

implicating inhibition of the epithelial-mesenchymal transition (EMT) as a potential mechanism of action.

Collectively, this work demonstrates the feasibility of chemically regulating LSD1 phosphorylation through
enzyme recruitment, providing a versatile platform for modulating the non-catalytic functions of chromatin
regulators. The compounds developed in this study may serve as useful chemical tools to probe the biological
significance of LSD1 phosphorylation, and offer a conceptual advancement toward precision epigenetic

therapeutics that target post-translational modifications rather than catalytic sites alone.
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U U RERIE A F A LBEFE 1 (LSDL) 1&, BEARTE Y =37 4 v 7 #lFHK & LT, RO
AT ACTENE & FEMBEAOMEEO W F 2l U CEE T RB 2R T2, BABREOLDIZEEZ D
LSD1 PHEFAIA3BASE ST & 7223, LSD1 DRk Re 2 PLE 5 7210 Tld. £ OR N AMEMEEZ T2
T DICEFEARA+T 0 THD EVIFEAERE SN TS, —F T, LSDL @ U UEEfkiX, ZTOMaN
RE, 7a~F ot BIOBRGEAGEREOMEFERZHIE T2 EERREIA V=L LTH
HBNTW5D, I THEMAREEIL, ¥ T —BELEFI 74X 77 ¥ —FBZ VI L—FTHZLITLD
LSD1 @ VU » (IR e 2 FHETI L. LSD1 OiEME & AW RS EE 2 HH 3 2 FIEOBRE 21T - 72,

£, LSDI @BIRMFLEIKZ AMP iE ML 7 2 7 1 & —F8 (AMPK) JEMEALAlI & A S E D 2 & T,
LSD1 ORI Y Vb2 FHET 5 22 HE LI —@#HO X X T{bEWE G - Ak L7, &kt
B O T, LA 2-25g 1% in vitro TLSDL @ U ek Z 2 A (e L, MCF-7 FL2AS A A iE o 1
FHEINHI Uiz, (B A = X LB 21T o7 & 2 A, 2-25g OIFFE F T LSDL & AMPK @ = BE{K# &K
DR BHR ST, U VERAEA LSDL S ED Z X 7 E M L OVF v /37 B -RNA M B AE R % 15
TNICEVEBEIE Y 22T 4 v 7EAEREZREL, Zu~xTF BBz ZbsE5 2 LB
AN=ZALD—DOTHDHEEZLNT,

O, H NI EMY CEELBEFRE 5 (PP5) & U 7 b— b9 5 LA W& LSD1 IR AYFH E HR IS
SR ATAEMEMRY VEMEFHEEA S LT, i AL, b 0aEEM O T, LA
¥ 3-19b 2% MCF-7 MR IZ 35U T LSDL @ Serl12 (281 5 U Uit & S ¥z, 3-19b O FKERIG M
A AAT 72 2 A, 3-19b BNMEBET v EAICBWTRAMROBEI 2% L IMH+5 2 & 21345
MY KAEEMITANAVEBBILEAE LTAEDITHL Z ERRENTZ, ZOmMBEIZRIX, B- 17
=ORBULT EMHE L, EEEERIT (EMT) ORERA I = LD —2L L TREBINT,

o Xz, U ombigdz/ Y bRz ) 7 v— 5252812k 0  LSDL @ U »igfk &1k
LRI T S Z LT, LSDL OIEMAHIET 5 2 L OFMEN RSN, RFEIIMOERIC E
MAFRETH Y, — DS 2 H - R EERMREHIEE S 720 5 5,
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