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Abstract of Thesis

MicroRNA (miRNA) is a small (18-22 nucleotides) and evolutionary conserved non-coding
RNA that is expressed as a post-transcriptional regulator of living cells and is known to be
implicated in various cellular processes and diseases. On the normal condition, miRNA was
tightly regulated in the cells, however, the aberrant expression of this type of non-coding RNA
would result in cancer, and this type of miRNA is commonly referred to as oncomirs. Inhibition is
preferred to overcome this unfavorable overexpression.

A combination screening strategy was used to find a small molecule with the potential to
be an inhibitor of miRNA production. This type of screening strategy was a hybrid of
target-based screening and cell-based screening. The goal of this combination was to overcome
the limitations of target-based screening, which did not take into account the physiological
aspects of the living organism, and also cell-based screening, that considered as
mechanism-agnostic screening. The combination of both types of screening would increase the
relevance of screening results to physiological conditions and make it easier to track the
mechanism of action behind the inhibition.

Uterine corpus endometrial carcinoma (UCEC) was chosen to apply those screening
concepts due to the lack of alternative drugs available to cure this kind of cancer. Several
UCEC-associated miRNAs reported by Favier A., et al. then were used to demonstrate the
inhibition of small molecules to the production of UCEC-associated miRNAs (miR-182, miR-31,
miR-30d). Nakatani group, on the other hand, developed small molecules with nucleobase
recognition sites, such as guanine recognition by N-Acyl-2-amino-7-methyl-1,8-naphthyridine,
adenine recognition by 7-methyl-2-oxo-1,8-naphthyridine (azaquinolone), and cytosine
recognition by protonated 2-amino-7-methyl-1,8-naphthyridine. These small molecules are
designed to specifically bind the complementary nucleobase on the nucleic acids. If those small
molecules can bind to miRNA precursors, they may inhibit oncogenic miRNA production.

The first chapter of this dissertation described the framework and background of the




research. In chapter 2, the use of Real-time PCR (qPCR) to determine the kinetical properties of
an 1n-vitro Dicer reaction was investigated. However, due to a number of challenges, the results
of this experiment did not meet the expected results.

In chapter 3, We demonstrated a multistep qPCR-based screening of an in-house
chemical library that targets UCEC-associated miRNA production using the screening strategy
that combined the target-based screening and cell-based screening assay. In-vitro
Dicer-mediated processing of pre-miR-182, pre-miR-31, and pre-miR-30d was used for the initial
screening. The first screening yielded 48 different compounds with significant inhibition effects
on miRNA production. The inhibitory effect of the identified compounds on the biogenesis of the
miRNA targets on the cells was then investigated. We discovered eight hit compounds with
potential inhibitory effects on pre-miR-182 and pre-miR-31 processing in vitro and in cells.
Furthermore, the interaction of eight compounds with pre-miRNAs was studied using the
Surface Plasmon Resonance (SPR) assay and gel analysis. Among eight hit compounds, only 2
compounds showed favorable binding to pre-miRNAs. This suggested two possible ways of
inhibition may occur, first, the compounds bind to the pre-miRNA and interfere with the
Dicer-mediated cleavage processing, or the compounds directly interact with Dicer and affected

the cleavage processing.
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1) Y72 A L PCREE MW TEEF Dicer I & % pre—miRNA BT IS o 6 tH 1 0 B 3¢

Jva—F 427 RNA O—F T B nikNA 1 ﬁ%mMA@ﬁﬁ%ﬁ%ﬁbrﬁ@%&ﬁ%ﬁﬁ#é%%¢
Jva—F 47 RNA THDH, miRNA (X, FEx OMANT o2 ACKEBICHEET LI EBXSD->TWVD, 0
728, FANO niRNA BE (L EE D Z LI miRNA DFEREZHIEI L & 5 & W\ 5 BFZE 3 I FRE A AT b
TUW 5, miRNA |L., HiBR{ATH % precursor miRNA (pre mlRNA) MNEESE Dicer IR VOIWrENsZ itk A
BT b, ZOUWRIEEZRED 2 WITAET L ENTENIE, niRNA B2 E/LSE, TROBRFHRELE
ILERDEZLITORN D, premiRNA ZIERS T OREAR 7 v bERD 5588 RIBEZ KT L5,
pre—miRNA {[Z#EE T 21K 5 713 Dicer IZ XD UIMIISICHBEZ B A DDA THL EEZ LI, FAxRFS
nTna, uaxuocma pre-miRNA @ GIET SG IS $ DKy F OB AT~ 2 HiE L LTiE, RKISEDD T

WVERKEICL D08 - Vot A=y NMEDIRWHIERBEHAINLTWS, £Z THIEH L., pre-
miRNA OBIWF S % £ 0 Vil - fiflc @iy 55k E LT, WiEDE Y T LE A APCRIBICEVIRINT B
Eakpat Lic, SIWE® TH D5 miRNA 2R EMICHIE - BT 2794 ~v—B L0 =7 % T, BEHR
Dicer IZ X A HEHY pre-miRNA @ in vitro BIWT S 2 EET 5 2 LTI L1z,

2) N ABAHE miRNA ZHEH L 2K 7@ in vitro Dicer 7 v A B L Wceell-based 7 v EAIZLDHAT Y
—= 7B LVt v MEAY OFEE BT

pre-miRNA O£ Dicer IZ X AUIMISISICHE LA 52X 20 TOBRBSEZHEL, FEH T D THRELEZT v
TAEEHNT, MAEETHAICHAB I 67T LEMNOLRDIEGTIAT TV —OREREToT=, FEHL
LT, FEABESATERFER SN TV D pre-miR-182, 31, 31d @ 3 fl¥H D pre-miRNA Z3EIR L7z, FRE Ok
R, TN HHER pre-miRNA @ Dicer (& X 2 YW KE 2 BRE T2 48 MOBEMLEM Z Bz, b EMILEY
% cell-based 7 w4 (U T /¥ A A PCRIEIC K 2 miRNA E ) (2 & 0 A L. £EAY miRNA 0 Hfl i P & 4 Js >
SEL 8O v MeAWERZ, Zhbt v MUAY & FEH pre-miRNA & D& %Ki 77 X E o 315 (SPR)
BICEVREELTZ L 24, 8O v MEAHD 5 b 2 LB WAFERY pre-miRNA (25 Lfé‘ﬁb\fké\%m Lz,
F7-. B3 Dicer I2L 5 pre—miRNA @ in vitro YIWI L O K BEEY O 7 )V B KB EAT 12 L WS
R LT 2B DR pre—miRNA D UM SIS 2 EFE 2 2 L 2B o nic L,

EFREORRIL, pre-miRNA OEEFE Dicer (2 X D UIWTRISICH B 2 5 2 D280 F 2 2 RANITIRR T2 Fik 2 2%
TH LRI, HEFHEOEIICIVILEMTA T T ) = b0 RGEMEEMOIMEICHEA L TEY ., &
CFHMTE D, Lo TARmITEL (F%) OoFfmLe LTHAMMEHLZ D LRD D,
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