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Design, Synthesis, and Biological Evaluation of PROTACs Targeting G9a/GLP Methyltransferase

Titl
P (G0a/GIP AFA RT Y RT 25—V REER LB PROTAC OREF. AR L UM ()

Abstract of Thesis:

Histone methylation plays an important role in chromatin structure and epigenetic gene expression. (G9a and
G9a like protein (GLP) are histone methyltransferases that facilitate the mono— and di—methylation of histone
H3 at lysine 9 (H3K9). Aberrant expression of G9a/GLP has been associated with numerous pathological conditions,
including cancer, neurodegenerative diseases, and other disorders. Therefore, G9a/GLP inhibition is expected
as an effective therapeutic strategy. However, conventional G9a/GLP inhibitors that inhibit only the catalytic
function of G9a/GLP do not achieve the complete eradication of cancer. In this context, novel G9a modulators
that are distinct from the conventional G9a inhibitors are expected to be applied as alternative therapeutic

strategies.

In recent years, targeted protein degradation by proteolysis targeting chimeras (PROTACs) has emerged as a
promising therapeutic approach in medicinal chemistry. PROTACs consist of two components: a ligand for the
protein of interest (POI) and a ligand for ubiquitin ligase (E3). Because PROTACs induce ubiquitination and
the subsequent proteasomal degradation of the POI, they effectively inhibit all functions of the POI. Focusing
on the features of PROTACs, in this study, I attempted to identify G9a/GLP PROTACs. In other words, it is
expected that the G9a/GLP PROTACs should exhibit the desired therapeutic effects because they should not only
inhibit the catalytic activity but also disrupt interactions of G9a/GLP with other proteins.

Two distinct classes of PROTAC candidates were
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were unable to induce the degradation of G9a. However, jﬁ G9a DCsp = 336 nM
. . o HNT GLP DCs = 988 nM
some candidates of this class exhibited 0 //\Y7 s DW - :
x 0 2 Dimax = 89%
antiproliferative effects against MCF-7 cells, Pt GLP Dpyay = 71%
. ) ) ) Strong H3K9me2 inhibiton in cell
suggesting potential off-target interactions that may Inhibit the Cell Migration in MCF-7 cells

contribute to their anticancer activity independent Neurite outgrowth promoting activity

Lack of antiproliferative effect in MCF-7 cells
of G9a degradation. To overcome this challenge
several class II PROTACs were designed using a highly selective norleucine—based inhibitor RK-701. Among these,
AMB-03-378 was identified as the most potent PROTAC degrader, demonstrating a dose— and time—dependent
degradation of G9a and GLP via the ubiquitin—proteasome system (UPS). As a result of G9a/GLP degradation,
AMB-03-378 strongly decreased the levels of di—methylated H3K9 (H3K9me2) in MCF-7 cells. Additionally
AMB-03-378 demonstrated the ability to downregulate the expression of HP1+y, shedding light on the scaffolding
role of G9a/GLP. Notably, it promoted neurite outgrowth in the mouse neural crest-derived cell line N2a,
highlighting its potential in neural development and repair. Although AMB-03-378 inhibited the migration of
MCF-7 breast cancer cells, it had no significant impact on their proliferation, suggesting a need to reevaluate

the role of G9a/GLP in breast cancer development. In this context, AMB-03-378 may serve as an important

pharmacological probe.
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PROteolysis—TArgeting Chimera (PROTAC) (%, #EHI X /X7 & (POI) DY T FeaexF oUW
—¥ (E3) DU H U K&, Vo A—% N LTCHEREIELEIATIHTFTHY, 28XFF o -Tasr7 Y
— L% (UPS) {R1FAYIC POT &3 fiE9 %, PROTAC I%, POl 2Dt D& MMM LERETE 5728, POl
DT RCTOMEZIHEITEDLLWIFIERD D, Bl 21X, iBEERES T TR o X 7 E LM
HAEMT 2 R GHERAFOBMELIENL T 556, 1EROBEREILEH TIX. Aike LrHETE
RV OIZxE LT, PROTAC X2 DOWEREZLE T2 LN TE 5, /bbb, POl OMEL OIEMIC
W93 5 121%, PROTAC DFIHABNHEH TH S, £ THEMNHFHEE L. BDAST VYN v —I{RED
ARy & U CHKIBEWNWE A R AF IV ERT AT 2T —F (9a B LW G9a-1ike protein (GLP) Iz
#H L. ## 69a/GLP PROTAC DAIBL A 1T~ 7=,

G9a BLUGLP I, E R R DA FNALRIS Z il 92 Z & T, 7 v~ F UiE & Bis 7 5B 2
L TW5D, Ga/GLP O EIFEBLIL, 2N A DG, AT, BBEB LT VY NA ~—JHDOETIZHEE
LTWo, L7235 T 69a/GLP DBEREIMMHNITA 2h 7 1 Ekmg & L CTHIfF S LT\ %, LAy L. G9a/GLP
D BERERE D B2 LEFE T HUEHK D G9a/GLP PHEANL, DAL Lo Rermnskwn, 22
THENLHAGEE L. 69a/GLP O T X TOMRZME T 5 Z & 25, 69a/CLP OHIEHICEE ThH 5 &K &
N2 T, G9a/GLP PROTAC O AIBICE T L7, BEFNID G9a/GLP PHFEH|TdH 5 UNC0638 X° RK-701 % i
% @O PROTAC ML G A AR LTz, GRLTALEM A & N FLJE MCF-7 MR/ L, G9a/GLP 4y
FiRg P 2 FEA L 7RG K. UNC0638 % 1T L 7o b ST RTEME 2 R S 22 o 7223, RK-701 2582 L
T AL B WL TG 7R L7z, RK-701 2 JEIC L72fb & O H T PEG U > U —% A9 % AMB-03-378
X W FRIEE A 7R L, AMB-03-378 12 & % G9a/GLP /3 fi# X UPS IKFRICTH D Z & MR S Ni-, £
72, AMB-03-378 |X MCF-7 flfldicB VTt A h D X F b\ &b X8, Mg T G9a/GLP D FERE
ZRNVRANICIH T 5 2 L bR SN Tn, X 5T, AMB-03-378 (X, MCF-7 Hifa i A L EIEME & ~ v
AA R 2 NE N2a AL 1 5F 3 2 MR Ze i RAER 2 /8 L, Z O R IT0E K D 69a/GLP FHFAI RK-701 X
DHEENTWDZ ERboolo, ZiHORESIEL, AMB-03-378 3 G9a/GLP (2%} 9% 4 H 72 PROTAC T
HDHZEIWTMA, 69a/GLP DA E RS 120DV — L LTSHTED ZEE2RL TN,
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