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Abstract of Thesis

Lysine—specific demethylase 1 (LSD1) is a flavin—dependent histone demethylase that plays a critical
role in epigenetic regulation through both its catalytic activity and scaffolding functions. Aberrant
overexpression of LSD1 has been implicated in the development and progression of multiple cancers, making
it an attractive therapeutic target.' However, most conventional inhibitors primarily suppress the catalytic
activity of LSD1, leaving its scaffolding functions largely unaffected. This limitation may reduce their
therapeutic efficacy.? To address this challenge, this thesis investigated targeted protein degradation (TPD)

as an alternative strategy to eliminate LSD1 at the protein level (Figure 1).
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Figure 1. Degradation of LSD1 abolishes both catalytic and scaffolding functions

TPD harnesses the cellular proteolytic machinery to selectively eliminate proteins of interest (POIs),
thereby disrupting both their catalytic and scaffolding functions. TPD strategies typically rely on
heterobifunctional degraders in which a POI-binding ligand is covalently linked to a degron moiety (Such as
an E3 ligase ligand or a hydrophobic moiety) via an appropriately designed linker. This design often results
in a combinatorial expansion of candidate degraders, causing a significant burden in synthesis and screening.
To address this challenge and accelerate the identification of active LSD1 degraders, an efficient platform
was establised for the rapid synthesis and cellular evaluation of LSD1 degraders using inverse electron—demand
Diels-Alder (IEDDA) click reaction, a metal bioorthogonal click chemistry.® A focused library of 20 candidate
degraders was generated by conjugating tetrazine—functionalized LSD1 inhibitors (TzLIs) with

trans—cyclooctene—1linked degrons (TCOEHs) via IEDDA reaction. These conjugates were directly evaluated for
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their cellular degradation activity without purification (Figure 2).
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Figure 2. Modular construction of LSD1 degraders via IEDDA click chemistry
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Figure 3. Model HyT-mediated protein degradation.

Using this rapid screening approach, LI2EH2 was identified as a hydrophobic tagging (HyT)-based degrader
for LSD1 that induces moderate, proteasome—dependent degradation of LSD1. In general, HyT-based degraders are
composed of a POI ligand and a hydrophobic moiety which promotes proteasomal degradation of POI by facilitating
recognition by molecular chaperones such as HSP70 (Figure 3).* To further improve degradation activity of
LI2EH2, subsequent optimization of the linker and HyT moiety ultimately led to the discovery of a more potent
degrader, Hytl (Figure 4). Hytl was found to induce concentration— and time—dependent degradation of LSDI,
and consistent with reported mechanism, Hytl also promoted LSD1 degradation via a proteasome— and
HSP70-dependent pathway. Proteomic analysis further revealed coordinated downregulation of LSDl-associated
core complex components, including CoREST and HDAC1/2. In cellular assays, HyTl also exhibited pronounced
cytotoxic, antiproliferative, and anti—migratory effects in HelLa cells, whereas the parental LSD1 inhibitor,
the hydrophobic moiety alone, or their combination showed minimal activity, highlighting the superior cellular

efficacy of targeted LSD1 degradation over enzymatic inhibition.
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Figure 4. Chemical structure of LI2ZEH2 and Hytl

Overall, this study establishes a rapid and modular platform for the discovery of LSD1 degraders,
enabled by click chemistry, and provides the first demonstration of HyT-mediated degradation of LSD1. Further
optimization led to the identification of a more potent LSD1 degrader capable of degrading the LSD1 complex.
These findings highlight targeted protein degradation as an effective strategy for eliminating both the
catalytic and scaffolding functions of LSD1, thereby supporting continued exploration of epigenetic

therapeutic approaches.
1) Medicinal Research Reviews, 2023, 44(2), 833; 2) Cellular and Molecular Life Sciences, 2020, 77(17), 3341;

3) Chemical Society Reviews, 2017, 46(16), 4895; 4) Acta Pharmaceutica Sinica B, 2019, 10(2), 207.




a7
MU EEOEREOEE K ONHE Y H

K 4 ( SHENGWANG YU )
(%) K %
x A& iz A FAH
Al A iz T He b
mHEAMEYE | Bl A& i RS
MXBEOKROER

U R REM A F A EESE 1 (LSD1) 1T, =BV = X7 4 v 7 fllC B W CHEREH 2L
T 7RG E A R VB A FALEER TH Y . O BREIRREIRIUIEL O N A DOFRE
EHEITICBI S LTV b, #EKRoO LSD1 FLEANT EICZ OBERIEMEZ I 3 2 28, EHEEICITIE
ENERBE 2T IRRDRNIRESINDATEEND 572,

ZOMEERRT D2 R TIXLSDL 2% VX7 E L)L TRET HIEM X VX7 By
fi£ (TPD) BEWMEZERA L7z, TPD I, MIRNO X o RV ERfRV AT A THDH2EXFTF v - I
TTY—LFREFMA LT, EHZ N7 (POL) BRI HMBT 28R TH D, ZHI2E D,
FERHERETZ T T RGeS IR ICEE CTx 5,

BE . TPD FHEAN ORI ERE AT ) —= v TICKRERAME D A, ARAFFE TIL, TEDDA
IV I e AWK T Ty b7 — L& LTz, ZhICX D, 20 FEEOEMILE
W DGR 7R A R & AR N EEAT AS AT R IZ 2 o 72

A7 Y —=v 7 OfER LI2EH2 NBAKME S 77 (HyT) ~_— 2O LSD1 4y fif i EAl & L ClRE X
7z HyT = 2 D3 R FHEFNIL PO U > R & BRI 7y THERR S v, 0 > v X e > (HSP70
E) WL EMET LI LT T T Y — LR EFHE T H, LI2EH2 OFERKELIC K
0. X VERN R EFEERITH D Hytl & RH Uiz, Hytl i&, LSD1 O EMKRIFH - BEFKIFRY
Ry fR A L, LSD1 BEE A (CoREST R° HDACL/2 72 &) Dyt z 8l & Z L7,
Hytl |% HeLa MfRIZ %t U TRy 2o il d e, HUs, S R 2R Lz, Hytl (X, Bl LSDL FH
ERHEME D SENTZHAIEEZ R L TEBY . AR T 2 R0 55 MR O A7 2 7RFH L T
W5,

AL, 7V v 2772 A MU —%FH L7z LSD1 2y gk A O » o E Y 2 — LD % R,
7Ty N7k — L& L, LSDL O HyT #0 LT ORI O R E R L7-, 2 b DR
I%. LSD1 Dfit % RE & R GHERE D W S 2 HEBR T 2 7D O R R 72 Mg & LT, B Z R F
SIROFEEMEZRLTEY, TV 237 4 v ZIRET 70 —F OGN R R E T 51
DTH D,

Pk k54, ABFENE. LSDI 2 A0 & L7 $i7e A ihBeiis & LC L TPD Hffi & U 72 59
FEAOWR L ZOFMEIT 72 bDTHY . AL L THRIAE LR Th 2.
Lo T, AWML (B%) ORMHILE LTRSS b0 L R0 5,




