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EXRAFILILESR Ga NEMEBEBONABGRFELTHREET AN X LEHLNIT 510
[Z.G9 MAE—HIBEDHAHEMEM B BEMAIK Hs944T ZRLVT RNA-seq 1721, A5/ H A+
HMEREORE -DIL-AFICRLATHY . EHERAEONABEBGRFELTHMONSIETRF
microphthalmia—associated transcription factor (MITF) (Figure 1A, ) &, TDIZMLEETF (Figure 1A,
EF)DOFHRBAEN. Ga D/ YIFIUIEOTELUET T HIENHALM A>T (Figure 1A-C) , R4k
(2. G92a D AF JLILBERFMHEESICL>THMITF DHRBEHLIHSI ., G9a D AFJLILZENLTMITF
DHEBEANFHEIN DI EMNREESN S (Figure 1D) , £ MITF ZEFEICLAF1—LTHLI LT, Ga
DI/VIF DL BHETERED R THAHIFI SN S EMS, ZD G9a [TLD MITF FlHEENEHERNE
DEGF-BEICHETHY ., EMEAEOREICIES I RN RE I (Figure 1E) .

RIZ. G9a 2L D MITF D FIEHAEIC DN THREEZE 1T o=, RNA-seq DFER A D, G9a D/ v I F IV
[Z&k>T. WNT/B-catenin 2 J FILIZEADHZELEFDRBREILLHER SN, EBRIZ. WNT/B-catenin
DU FIVDO TR TCF/LEF IZKBEEFHEIL S ITT—ELR—F—TvEAIZ&>THNTHL. Ga
D/ 9F I IZ&>T TCF/LEF BB EMMNEZEITIE T I 5 EARENT= (Figure 1F), MITF [&,
WNT/B-catenin > PKA-CREB &7 & . #HRRABI T FIMEEIZE>THEIN DI EAHMBNTIVS,
BEGILIC EEMENERB-catenin ZEELETFEALTHLE., G2 FAEIZELS MITF OHFEIRETHRE
LIZHEENT= (Figure 1G), LLEDHFERIL. G9a [Tk B MITF HIfEHH#EHE (L. WNT/B-catenin /L TLY
BT LEEBORELTINS,
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*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 vs. shScr in the same cell line by two-way ANOVA with the Holm-Sidak
correction for pairwise comparisons. (See also Supplementary Fig. S4, A-C) (C and D) Western blots of MITF and
H3K9me2 72h after (C) G9a knockdown and (D) pharmacological inhibition in G9a-amplified (Hs944T) or -gained
(WM983B and K029) melanoma cells. Representative images from at least two independent experiments are
shown. (E) Rescue of G9a-amplified or gained melanoma cells from G9a knockdown by ectopic MITF
overexpression. ****p<0.0001 by two-way ANOVA after normalizing to eliminate the difference between the shScr
groups, with the Holm-Sidak correction for multiple pairwise comparisons. The data represent mean +/— SD from
triplicates. (F) TOP/FOPFlash transcriptional activity 72 h after G9a knockdown in G9a-gained K029 melanoma
cells. FOPFlash is a control luciferase reporter with mutant TCF/LEF-binding sites. Data represent mean +/- SD of
3-4 replicates from three independent experiments. (G) Western blots of MITF and non-phosphorylated (active)
B-catenin in G9a-gained WM983B melanoma cells expressing constitutively active p-catenin (S33A) or empty
vector, following incubation with UNC0638 (750 nM) for 72h. P-values were calculated by one-way ANOVA with the
Holm-Sidak correction for multiple pairwise comparisons. (Kato S et al, Cancer Discovery, 2020, PMID: 32269030
& U ik#E)
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G9a DHILHITLGHEEEL T ERRVHID I BB DIV EREE D AFILIE T HTE(H3KImMe2) [TLY,
enchromatin 81528 (T HEREHNHI#EEED K<{EIB N TLVS (Shinkai and Tachibana, Genes Dev, 2011,
PMID: 21498567), LTf=h>T. G9a A% WNT/B-catenin ZF LT HAH=XLEL T, WNT/B-catenin
DEDHEAFEIMFEN T HAREENEZOND, ERIC, Gl [T TEEAMNM KIS ELTFE
RNA-seq DIERMSIAREZAHWNT 7o AT RARD—DTHS DKK1 AR HE N1z (Figure 2A) , &
512, ChIP-seq(Figure 2B) & & Uf ChIP-qPCR (Figure 2C-D)[Z&>T. DKK1 7OE—4—4E1H D G9a &
KU H3KIMe2 D LA RERET L1z, GlaaE—HMEIEL TS B4 A EMAEHK Hs944T TIX. DKKI1
TOE—4—EfEIZ G9a & H3KIme2 N EHLTHY. G9a FHEHI UNC0638 4% H3KIme2 DI
FoT EBEE LY —h—ELTYUEIE Polll NEEERSA RV )L—bEh (Figure 2D) . DKKT D43
WHFESNEENRASHICH >z, — AT, Ga NIFBHRDEMEEFEMAIM UACCE2 TIE—ED
UNC0638 DFRIFRBHONLEMN T,

#ELVT, DKK1 A BEEEMIIC MITF ORBRIH OCEMERAEDOEBEREETICESLTLSHERASH
29 %18 .DKK1 /uI8 I EEEFE{Tol=, DKKI /yI8 9 &L THELE, G9a FREIZE>THELS
b-catenin DZBITHH| . MITF ORIBET ., BREEETHAETIroILShEIEAAL,N LGOI
(Figure 2F-G) , £FCNBLDRBRIFA—FIT7P—I—h—THS LC3B-I LABBL TLVSEM S, Ga
FAEFICLDBIEMBIDRIE. A —,T7O—ZN L3 D THASIEMNRESNT= (Figure 2H) .

Figure 2. G9a stimulates WNT/B-catenin and subsequent MITF expression by repressing WNT antagonist

DKK1 in melanoma.
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peak in colon cancer initiating cells (GSE82131) at the putative DKK1 promoter region (from GENCODE). The
publicly available dataset was visualized by IGV (ver_2.3.55). Green arrows indicate the primer set used for
ChIP-gPCR in subsequent Figures 4C and 4D. (C) G9a ChIP-qPCR for DKK1 promoter in Hs944T and UACCB62 cells.
RPL30 (human RPL30 gene body (exon 3)) serves as a negative control. (n=3 from two independent experiments).
(D) ChIP-gPCR of (left) H3K9me2 and (right) phosphorylated-RNA-polymerase Il (pSer5) at the DKK1 promoter
region in Hs944T cells. Cells were treated with DMSO or UNCO0638 (500 nM) for 72 h and subjected to
H3K9me2-ChlIP or Pol Il (pSer5)-ChIP. (n=3-4 from two independent experiments). (E) ELISA for secreted DKK1
levels after UNC0638 (500 nM) for 72 h in G9a-amplified (Hs944T), -gained (WM983B and K029), and G9a diploid
(UACC62) melanoma cells. Data represent mean +/— SD of 3-4 replicates. (F) Western blots of cytosolic and nuclear
B-catenin and MITF expression in UNC0638-treated WM983B-shLuc and -shDKK1 cells. a-tubulin and LaminA/C



served as internal controls for the cytosolic and nuclear fractions, respectively. Representative images from one of
two independent experiments are shown. (G and H) Growth measured by CellTiter-Glo assay (n=4) (G) and western
blot of autophagy marker LC3B (representative images from one of two independent experiments are shown) (H) in
WM2983B, K029 and UACE2 cells stably expressing shLuc or shDKK1 hairpins, after 750 nM UNC0638 treatment for
72 h. P-values were calculated by unpaired, two-tailed T tests with the Holm-Sidak correction for multiple
comparisons (C, D and E) or by two-way ANOVA with the Holm-Sidak correction for multiple pairwise comparisons
(G). *p<0.05, ***p<0.001, ****p<0.0001. (Kato S et al, Cancer Discovery, 2020, PMID: 32269030 & Y ##%)

[G9a-DKK1-WNT #ZERIF. H R LGAAVEBTREESND]

WNT/B-catenin [&. BERBELITTELG HRALGHAAVEBIZEVDTENALDOFELGREEEI R
HEINTWS, LI=A 2T, G9a IZ& S WNT/B-catenin &1L, DM ABICEVTHRESW, HEHE
BAANZXLD—DIHYFBDILEEZLNT,

Cancer Cell Line Encyclopedia(CCLE) [Z& kSN =-ZENAMBMRDES VR Th—LT—4
(RNA-seq) Z ALV T, G9a-DKK1-WNT DRI ZRIIL-# R, BEHR ARSI, A A GE/NlRa
fittA+/INRAREDNA) . KIBHDYA . BEESFIE. BEfE. AREZREIZH VT, G9a & DKK1 DEIDI&DHE
B L. G9a & WNT DREIDTIE DARBE M IS MZA o7 (Figure 3A-B), F1=. G9a-DKK1-WNT #ZFE&
BRESNENAEZRRIC, Ga HEHIRZ ML Gla RITE - O —HOBEMZ LA A MK
(>400 #%) THREELT=,Z A, G9a DHRI|EL LLIIE—HIBEVERIZE Ga AEF~DREZ NS
W &M A otz (Figure 3C), COFERIT. HEANBMRBETHELT —2E—HT 5,

(G9a (FEZREEEZMFITS 2]

HE RREDPABEFELUDANIGIEEF I ESH/NMNREORRICE LTSI EAHERLY
THRESIN TS, WNT/B-catenin $ZD—DOTHY. EREREBIZEVWTESRELEICEELGHIK
ML L. EEREHENTHRETE THROEBESENEBEEEELTOAIEAHLAICE>TLY
% (Spranger S et al, Nature, 2015, PMID: 25970248) , L7=A¥-> T, WNT/B-catenin D LRI E T 5 G9a
H—HZ5LIE WNT/B-catenin Z i LI-—BE AR HEEEZ AT HAREMENFEINT,

The Cancer Genome Atlas (TCGA) ® RNA-seq T—2tvybZ AT, EMEBEEED Gla RIE
/AE—HET MBS T 2 Fr—OHEEMERI LIz, TOMKE. Ga & T HZHEEOMICIZBAL I
BOHEBMELHY. KA DRGEY. Ga MIEZRELIMHMICHIEL TLDIEATRE SN (Figure
3D), 52, G9a M HEEEMICIER REREICEHL TSN ERELT 518, G9a [HEFI UNC0642
PNREFIVIRAVIEERBRZEICRIFTEEEREL . AER TR RTFANERARETHA
[CRISZLT=DAM-UV3 T Y R E M R B IEMAIEE AL = (Lo JA et al, Submitted) , CDH#ARAKK L. CThE
TOYORAEHEREMEK (BIZE.B16 GE) LFELGY BERMICEOHONLINVAETFER
BRAFV LD AIFIEIZFDRE PTEN EVWSBEEFEREH D SO REFVIRIUIMEE
B HRZEFERDENEREETHY. BEERAEERICBOTHERLGETIVERETLHEE
AbND,DAM-UV3 ZBHELI-IVRITREFIVIRAVMEERIEL T, it PD-1 EL LI
CTLA4 A Z1R 5T 5L, 02062 ED T BRMMNFE SN S (Figure 3E-F), BRREIN&IZ, G9a [H
EHIUNCO642 AT HEEMIEIT 70-80%I1Z LRI B EMREN = (Figure 3E-F) , CODFER I, G9a
MBS RELINHTHLERCRETELDTHS,



Figure 3. G9a-DKK1-WNT pathway is highly conserved across cancers and associated with a ‘cold’ tumor
immune microenvironment.
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same CCLE datasets as in (A). (C) Correlation between sensitivity to G9a inhibitor BIX-01294 (area-under-the-curve
metric) and G9a mRNA level or copy number across cancers available in the CTRPv2 dataset. (D) Hierarchical
clustering of 367 TCGA melanoma patients with average linkage by G9a copy number/expression and Spranger
T-cell signature genes. Correlations between G9a expression and each T-cell signature gene were analyzed by
Spearman’s rank correlation. (E and F) Kaplan-Meier plots showing overall survival of mice harboring
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anti-PD-1 (F) or anti-CTLA-4 (G) (n=6; gray dashed line), or combination therapy (UNC0642 + either anti-PD-1 or
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