[#EREA A
BETEES 20in0210622 (kR EHE SHM4E4B 158

HAERIFCRBRERE EROFMAREREAEE
EREEERA / R—Ya g7 e o058 &y VT v 7 A% —25 (ACT-MS)
B EE

NE:

I AR
WFEBRRS IS« (HAGE) 8 - FEE IncRNA O G HIH R 250 & U 7= HoaAlal
(¥ §&) Drug Discovery Targeting at the transcriptional Regulation of Cancer/Testis IncRNA

WFZEBR Eha A - St H 1 H~af 3412 H31 H

BRI RS K4 - (AAGE) My 2
(& FB) Yasuyuki Hosono

WFEBARINEE BB - 5% - 15k
(AAREE) ENLRFEAMILRS: S Eb s 3k s
(¥ FB) Okayama University Graduate School of Medicine, Dentistry & Pharmaceutical Sciences

Department of Pharmacology, Professor



I WF5ERA s OB
FFBRFE DO EHH
FHIERIER RNA(IncRNA)IE & X7 BIZFIRR ST 2 B IR EEZ FF> 200 HEHLL ED RNA
T, FEORESCHERA~DOB GRS MNI > T D, HFZEBIRMAEF I Z N E T, IEFHERIC
BUILRHRE, xRN AFETORHEEZ/RT IncRNA O—#EE LT, ¥ + F55 IncRNA (Cancer-
Testis IncRNAs; CT-IncRNAs) & W9 F A7 TV —ZAIH L, ZDOH T THOR (testis-associated highly
conserved oncogenic long non-coding RNA) % [A7E L, FEDOFA L ER~DEG %2 AL TX 7=, Aif
ZEBHFIZIB N TIZ, AT D 3 iz By & LIFZEBISE 217 > 72, (DTHOR DI BLHEAE 4 #2548 L~
JVCRL . ZOFRBZHME L CWDIEERFAFET 2 LR, BEHERE 2 —7 Y e L
T AL B EFET 5, QFHE - KR IncRNA % CRISPR A7 U —=> ZIEICL W FEE L, T Ok
BB N B EEREAICEET 5, ALEMDPKE BRI 2 2B DWW T ORI R & fENLT D,

HFZERR % DOBEE

@O THOR DB AEA & di5 5 iR 2 BERY & L 7L B W O [EE

RIS TIT o 7o MR 72 85 5K - O AT G R 235 DAL T e 5l ORR G K - - 1575 BE K112kt
LT, il % DEER T - S5 B 1 O R HIMENZ L Y THOR O 7 1 E— X —iGME L R84 15 Z
& T, THOR OFEZ G LG R T A Z[FE L7z, Z OEGRF A OFBAMHNT L 0 Mgk
DTG S, TR & IR IC B O TERER T A & THOR OFRHITIECHICHEE
LIRS D Z & R LT, IRICARMZEBFE THW S in silico prediction D42 MRFHT 572
. HIREE 1,200 (b5 T A4 77 U —% T luciferase assay % Jiti{T L. in silico prediction M5
e L7z, fEABRMEE T pKd THMED SV D2, luciferase assay @ fold change DKV, &
HWVEREWG DR B AL, insilico prediction IXTERFER TEDOH H{LEWME HLHFRER WV EF D Z
ENHKD EF AT, %2 THTS100,000 b &7 A 77 U —IZxt LT H[RIERIC in silico prediction
ZhifTLCpKd ZH M L, cut off # 6 & LT 7,500 (LAWY ZATE, ZDH%RINED 7,500
b5 E S BIZ350127 T AZ YT L, K7 TAEZNOALEYE 1 DT O L, EIEIIZERIR
SN 300 DALEWITRE LTk A W — R A 7 U —= 0 T & HiAT Lz, ZOREE. 1EO
L& kA% A) 73 1TuM_ 72 BERVLERIC L 0 T a s — 2 —JEME<50%, MiRIgsE<50% o FEuEs
7= L. 2»>, THOR OFBLHIK T I W72, I HICHIlKZ W8T 7 7 ¢ v =2 Xenograft £
TE | BERBREEHWZET 77 4 v a PDX BT AV EHWTCHRAEEZIToT2E A, By
MEAY) A DI X0 JEZ OV A X/ N E2 5807,

@ B AH L CRISPR AV Y —=2 7%= HiE - 5H IncRNA O[aE

The Cancer Genome Atlas (TCGA) 28§k X172 RNA-seq 7 — & & FHENT L. Bl L7200 9
L9 « K5 IncRNA % £ 1,000 EOffIH L, 2162k LTI AF L CRISPR 74 77V —%A{ERk
L7co RICZDTA 77 ) —% HT, 4 FEOMIBEKIZ L TCRISPR A7 U —= 7 & JE T L,
TEOKER E 720 D DHHE - FEH IncRNA 2 U A b7 v 7 L1z, T Dk siRNA & W 7= flEiE B
(2L AT S EOFHE - FEH IncRNA % [FIE L7z, WICEESHTEHT X 5% IncRNA IZHES
T 5 RNA FEG X V7 ORI 21T o 72 & 2 A 2{HO RNA FEA 2 X7 BB fEE/3— b
F—L LTCREENZ, SHICINETORELAEDE T, BAMIEE AFHMAZIZ I IncRNA D%
B, HBEEEZ O <D - RBBEERNZ Ry P U= BB EN TV D aTREER RV Sz,

@ (LEMDKE TR 52 D 52T DOV T O
2




R E 525 Z 3o TV Db a ~ U RTINS L, KR % vz HE 4
ik & PR VA Z 0 BRI~ DR A WRGE S 2 R ORENL A AT o 72, HE Yetaik & fuyg g
IR X DR CTlE. KRR T R F = AN I > TWD E W) BT R L — B LR
PGBV, AREBRRNSHOREEMITICEHFTRE E B2 b,

HEFEBR S D FCR
@O THOR DB AEA & di5 5 iR 2 BERY & L 7L B W O EE
- THOR ¥ B AEIHSAR 2 il L 72,
- TTHHREE 1,200 BT A 77 U —% T in silico prediction D4 MEAFE L 7=,
« HTS100,000 {t. &4 7 A 7 U —IZ%} LT in silico prediction &, fifjatkz H W z—WkA 7 U —=
Y7 ERATL, by MeE® (ke A) & 1 ERE LT,
by MEAE AWERIZK Y, BT T 7 4 v 2 Xenograft E7 /L & WRRIKEZHW=ET T 7
4 v ¥ 2 PDX BT VOEE A A3 a5 2 L a2 R LT,

@ HAH L CRISPR A2V —=2 7 %AV HHE - K IncRNA D[FE

* RNA-seq 7 —# OFMFNTIC L0 . FHROER & 720 5 D0 « FEHL IncRNA 2L, 7 A Z A4
CRISPR 74 7' F U —%{Epk L 7=,

* CRISPR 27 U —=27"& | siRNA ZH W oREGEERIC L Y 5 EOF RS « K55 IncRNA % [F]E
L7,

- B &N X 5% IncRNA IZHEE T 5 RNA 562 2 /N7 B O ERIMENT 2170, 2 5D RNA
fEe 2 T BRGNS — N — & LTHE LTz,

c ZHETORBELADE T, B - BRERAZ IncRNA * v U —7 BN SN TV 5 il fEtt %
L7z,

@ LEYMBIEFIERICE 2 5 B OV T O
ALEDINEFTERINZ G- 2 5 82D\ C D HE Yeth i & o flfk e talt: 2 O -5l R & fENT L
.




Purpose

Long non-coding RNAs (IncRNAs) have emerged as an abundant and functionally diverse species of non-
coding RNAs (ncRNA). In our previous study, we re-analyzed a large-scale transcriptome sequencing data and
functionally characterized a novel ultraconserved cancer testis (CT) IncRNA that we named THOR (testis-
associated highly conserved oncogenic long non-coding RNA), which is exclusively expressed both in testis
and a broad range of human cancers.

The purpose of this study both in terms of technology development and products are; (1) to elucidate the
transcriptional mechanism that regulate the expression of THOR, and identify drugs that target transcriptional
regulatory points of THOR. (2) to identify new targetable CT-IncRNAs by performing a systematic CT-InRNA
CRISPR screen, and find protein partners that binds to the newly identified CT-IncRNAs. (3) to establish new

evaluation methods that can be used to assess the drug effects on testis in mice.

Results

We identified the transcription factor (TF) that regulates THOR’s expression. We next evaluated the validity
of the in silico prediction method (DeepDTE) using the results of luciferase assay in FDA-approved 1,200
drug library treated cells. Then we applied it to the HTS100,000 drug library and chose candidate drugs. By
treating the cell line which expresses THOR, we successfully identified a hit drug that suppresses the promoter
activity of THOE and cell proliferation. We next showed that the hit drug treatment sharply suppressed the
growth of tumors generated from the cell line (xenograft) or surgical sample (patient derived xenograft) in
zebrafish.

We also identified new CT IncRNAs candidates using comprehensive bioinformatics analysis. We then
conducted CRISPR screening using custom-made CT IncRNA CRISPR library and discovered the targetable
CT IncRNAs that affect cancer cell proliferation. We also identified protein binding partners that bind to the
newly identified targetable CT IncRNAs using comprehensive mass spectrometry.

We finally established the evaluation methods that can be used to assess the drug effects on testis in mice

using H&E staining and immunohistostaining.
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