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(1) (RNA fE#fi & A3 A1

A e (R IR )

tRINA modifications: a blue ocean for anticancer drug development
MMTV-PyVT A5 A~ 7 25 Hfflld % EREX L . in vitro T culture (sphere JZiK)

Cas9 screen: FTSJ1 is required for self-renewal of breast cancer cells, and to maintain

translation of stem cell related genes (YAP/TAZ) in breast cancer cells
* tRNA modifier IZf/ITFEH I N T2 5 Ly,

(2) BAICE 1T 5 RNA &4 & AgER (BEAR IRCMS “F(Lijed)
N6-methyladenosine (m6A) ® Writer: METTL3, METTL14, Eraser: FTO, ALKBH5,
Reader: IGF2BP1---

FTO is upregulated in oral cancer patients

FTO knockdown induced G1 arrest.

MeRIP-seq (m6A-RIP): Cyclin D1 is methylated

FTO knockdown destabilize Cyclin D1

Cyclin D1 has lower m6A modification in G1 phase

FTO is in nucleus and bind to Cyclin D1 mRNA

Thr150 is important for FTO nucleocytoplasmic shuttling

Thr150 filimZ il —nuclear import

Casein Kinase II | FTO ® Thr150 % V vi#{t3 % Z &

*ARAIIE—fRic 2 vy X2 B0 Y vigftt aedFULTHIEIE A TR e EZ LN T
Vw325, % 2T CyclinD1 72 & @ RNA fBEfi b B G- L Twv % & v ) GETHIRZE W, 132 ALY
DEBERDAMIETITbI TV 22, EFMIETHRIC D ?

(3) m6A DEREIIART in Wl (0K R

BRI vs R IE AL

MeRIP-seq, RNA-seq

CLDN2, PSMA6, CD14, LCN2, AMY2A, TCEALS : methylation Up, expression up

¥ 7z, RNA IZ m6A modification # AL5 Z & C, V2 F VvOiE B uwp Lzt

(4) Ewing WEIC 351F 2 EWS-FLI1 £ERy#E (ENZA A & v 2 — JNSEE)
IGF2BP1 regulated genes EWS::FLI1 target: overlap

IGF2BP1 stabilizes EWS::FLI1 RNA

EWS::FLL1 promotes the expression of IGF2BP1




Positive feedback loop
Gapmer ASO targeting IGF2BP1 inhibits the PDX growth in vivo

(5) 37 tRNA modification in Glioblastoma (R&k LA 4)
Modification enzymes

TRIT1 high: poor survival

37A modification by TRIT1 and Cdk5rap1

Not mutated in GBM

TRIT1 knockdown suppress the human glioma cells

No mitochondria dysfunction

TRIT1 knockdown : selenoprotein down

Cdk5rapl: coexpressed with Stem cell markers: Sox2, Olig2, POU3F2
Cdk5rap1 knockdown induces excessive autophagy

16A induces excessive autophagy and loss of stem cell properties.

* 213 tRNA modifier IZTHE VD 2> ? fthtd RNA modification & D&V ?

(6) Venetoclax resistance in AML (Royal Melbourne Hospital, Andrew Wei)

Adaptive resistance: TP53 mut

TP53 aberrancy evokes competitive advantage to Ven

Ven or MCL1 (BH3-mimetics) inhibitor can activate TP53

BH3 mimetics (BCL2 BHEEH|% MCL1 fHEH) activate cGAMP-STING pathway
STING is highly expressed in AML

STING agonist killing is STING and BAX/BAK dependent

STING agonist killing is TP53 “independent”

STING agonist enhances the Ven effect

Primary/adaptive venetoclax resistance: Kinase mutation, BAX mutation
RUNX1-RUNXI1T1 AML with cKit mut resistant to VEN-AZA

BAX mutation: confer resistance to BH3 mimetics

BCL2 mutation: rare but sometimes occur

MCLI targeting causes troponin levels CLEICTE W &5 Z & BERICHIZE#EL Z 5)
BCL-xL: Ifil/MRiHA

* AML IC 51} % STING pathway | Innate immunity & OBJ{%2> © b BLIE 52>\

* MCL1 [fH. BCLxL fHE & b 1 EI/EH o R CERRIGH 13 L v s,

(7) XPO7-NPAT #2413 TP53 ZE % > AML o5 ER<cH 2 (Juk  AiligdesE)




Xpo7 KO promote the growth of TP53 wild type AML, but inhibit the growth of TP53 KO
AML. (TP53 KO AML D #Jifiid 1k 2 3, BAEMORGHII{GES 2oz b, )
TP53-target gene expression is suppressed by Xpo7 depletion

Xpo7 depletion suppressed nuclear accumulation of TP53

Xpo7 interacts with NPAT

Nuclear NPAT decreased in Xpo7-deleted TP53-deficient cells

NPAT controls histone transcription and maintains genome integrity in TP53 KO AML

* XPO7 7° NPAT O NBAT % #illfHfl > NPAT1 13 TP53 &£ AML 07/ L% (R off) %
%Z LT\ 3 —>TP53 &% AML FRI 2 IBHEN, Lo &,

(8) AML-PDX (iKY HlIISe4)
#FE mutation 28 AML HfE D A& GEIC T 3528 % FFili —Kras 1% engraftment I 7°F &
—77 Nras (3= F X, D&, nd-?

(9) AML 14t 5 % CD25 £ CAR-T jhfk (B (HiksEE)

PDX-AML €7V CET 5 Z & %Gk

CXCR4-CD25 CART more effective?

AML induced hypoxic state in BM

CD25-CART Tl lactate 23 5 L. T cell function 23K T

CXCR4-CD25-CART % {F#d : lactate down, ROS high, stronger antileukemia effect
CXCR4 expression promotes TCA cycle genes and inhibits glycolysis genes

* CD25 % target ICL7=2Dlx, Tk AML & Treg ZFIKFICPRET B2 L 2E 220
bz, 72721 Treg ~DNFRICOWTIIRIERD X 5, 74 CXCR4 28 TCA cycle i
OB T RIE S D H DA,

Noncoding RNA regulating DNA methylation (Dr. Dan Tenen)

DiRs: nuclear IncRNAs that bind to and enzymatically inactivate DNMT1, recruits TIP60 to
acetylate variant H2A.Z. — activate mRNA transcription.

Nuclear IncRNAs also recruits ORC1 to promote early S-phase DNA replication.

CRISPR Dir takes months for reactivation of genes, such as p16.

SALL4: expressed in embryo and fetus, not expressed in most normal adult tissue
CRISPR Dir and Aza can reactivate SALL4
SALL4 activation may be vulnerability in cancer. (EIF IR vz &)

Methylation Mesa(MM) are narrow width element showing hypersensitivity to 5aza or Dac.



Early S phase RNAs (SPEARS) lying upstream of mRNAs

Required for mRNA transcription

TIP60 acetylase H2A.z and acetylated H2A.z bind to SPEARs via GC rich motifs
SPEARs regulate mRNA through TIP60/acH2A.z recruitment

(10) PTEN resurrection for Cancer prevention and Therapy (Dr. Paolo Pandolfi)

PTEN: An obligate haploinsufficient tumor suppressor

Super PTEN mouse: long lived lean and tumor resistant

WWP1 turns off PTEN through K27 ubiquitination

WWP1 is highly expressed in AML

Myc regulates WWP1 transcription

Myc and WWP1 often co-amplified in cancer

WWP1 function can be inhibited by I3C (Indole-3-Carbinol: fk#EGEF3Ic% < &F 5 K
ST, TV ELTRLATLS)

Hi-Myc & Pten heterozygous: prostate cancer mouse model

I3C potently synergizes with checkpoint inhibitors to inhibit cancer development
*13C T 2>, B EOETHRE 72 AR 2 & WWPL OBAREABHE S 41, PTEN 25 A3
D, BATHICRE b L,

(11) DDX41 mutations in myeloid leukemia (Dr. Ayana Kon)
DDX41 R525H/- BMF: cGAS-STING pathway up
STING KO prolonged OS and partially reverse the phenotype.

(12) FLT3-ITD+ AML CEBPb (Dr Asumi Yokota)
FLT3-ITD KI mice: CEBPb up

CEBPb deletion: LSK reduced, colony formation down, leukemia slow down (but similar

engraftment).

FLT3-ITD AML ~v 27 AL CCEBPb %/ v 77 v b$ 2 & HIJRRIELENLD &\ 5
FE7273, engraftment Z Db DIIEDL LR NWE DI L, ZABRILERH LD ? RKYTHN
(T EEIE 3. 2>\ phenotype.

(13) EREA SREMERE D MR & v ¥ 7 BE RN (BdTERY  AiRded)
HHEALSEERE Shwachman-Diamond syndrome (SDS) Tl del(20) 23S ICED S b,
— Z OFEIRICIE{ES 5 EIF6 @ copy neutral loss of heterozygosity(LOH) 235389 H 1, Zi
28 somatic rescue IC72 > CTW3 DI &, ZNHFEEIZEEAICIZERS v, Del(20)
\% good partner.—7j, TP53 225, RAb ML ICHD b, A 2T —RicSEE I n




% D3ESAE I L 9 5 o T, TP53 2513 Evil partner

(14)  DDX41 Z% L H¥eEMES SRy HWEkE)
Germ line DDX41 mutation

0T TIHITEAEFRIEL o

90 j&% £ TODFAEMEL 90%

B D FRRER D =

&Y R 27 MDS, 2 XM MDS 124 \»

£V 227 MDS Tl &R

IPSS 7 & cixfEhlfb T & 2\

Wt A F- AACEE DN & 2370

2rhit I DDX41-R525 Z®E 235 5 L FHAR

(15) HRE % RNA #illffl & IR (CKBoKY: HEBedE)
EVI1 & SE3B1 & E#afE iIcHtg, EVII © ZF2 IR T 54 v v 75

BRDY iz 7 u~F v )7V v 7 EHEKRICHHAEDRERRIA T
SF3B1 Z58.—>BRD9 D R 7' 5 4 & v /B

BRDY KO in &Il —MDS

BRD9 13 CTCF &AL, 2 u~F vBEZ(L 2 #HET 5

<A F—A vt rvDoRTTA4 vy KT ZRSR2

ZRSR2ZH : PTEN D~ F—Af v irtuvdpEansds, NMDICk->THfEans
ZRSR2 X $fuikica—F

LZTR1 RAS £ o Hll{HA 1

¥ 77 ) DCAEED I TH RNA LIV O BESEERIEIC DR 5 & v ) G5 CHIEZE W,
7272, RNA O BFIC X o THfen LT 20 CchE. 7/ LERS RO o TRWITT

T, T ) DERPEL RO 203D b 78\,

(16) Tumor associated macrophage (TAM) and hypoxia (Dr. Ahn G-one)

TAM promotes tumor hypoxia
TAM depletion by Clodronate decreases glycolytic gene expression
TAM depletion makes tumors sensitive to OXPHOS

TAM competes with Cancer cells for oxygen



AMPK is activated in TAM

AMPK Activation in macrophages can increase hypoxic signal
TAM secrete TNFalpha to facilitate glycolysis

Depletion of TAM sensitize the tumors to anti-cancer therapies

(17) Deterministic reprogramming of neutrophils in cancer (Dr. Melissa Ng)

Neutrophil infiltration is associated with poor prognosis

Neutrophils are heterogenous

Tumor neutrophil clusters: T1: immature oxphos, T2 : activated inflammatory, mature

T3: Unique, Tumor specific, “reprogrammed”

T3 neutrophils localize to hypoxic glycolytic niche

T3 neutrophils are predictive worse survival

* fFHRERIC  macrophage D X H 1WA WA X 4 T 238 % 5 Ly, Tumor specific 7z T3 &
A ZIFHIRGE D, 2T L,

(18) Intra-IFN suppresses Expansion and mediates resistance to AML (Dr. Karigane)

Two populations in AML: dividing and rarely dividing cells

GO cells have higher engraftment capacity

Sort GO and cycling cells from patients— both engrafted

IFN signals (IFNa, IFNr)are enriched in the suppressed cells

IFNg signal is enriched in non-cycling cells

IFN R depletion: increase the suppressor cells

Blocking IFN receptors improves chemosensitivity in PDX model

* JFN high (IFN receptor = ¥651) FH5E (%, ¥40iE 235 23 chemotherapy 1% L CHHLIE %
RT LD e, fEREITNERVDOD? £, HEDORVPDXET LTI 728, #
JEDH HIRDLTIEE S 5 ?



