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Figure 1. Evolutionary process of cancer stem cells.
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Figure 3. Functional roles for Lgr5 in the Wnt/B-Catenin pathway.

Whnt target genes
(Survivin, Oct4, Lgr5, etc)

THVETIZ Lgr5 1, B bR, B, BE. B, BLO0ABRE G S EIERIEFM
OB~ — T — L L THREIN TN D (24), £72, BICEROPURZ A7 f Rk
Bz X o C, Lers ITFEBER. H. BE. BLOTESERODABRMI~——& LT
HEE SN TND (23,24), LerS 1Tt MERRRIRHROBIHFE ML CEBEEL L, B
JEEEAN D EFFICAR AR R EHRTH D Z EIURSNTEY (25, BIFEMMHEICHIT 5
Lgrs # VR BRBLUT, BEHEaR— MBI RERT# EMETS 2 &0
WE SN TW5 (Fig. 4),



e o
- GBIV onl
0 P < 0.0001 «© |
£ 2° P =0.0109
3 =
© —— LGRS5 low (n = 135) Q
fé S —— LGRS high (n = 90) § S —— LGRS low (n = 95)
“ a —— LGRS5 high (n = 84)
T % S«
o 2 o
3 5
7
o~ N
o o1
o o 1
o T T T T o 1) T T
0 2000 4000 6000 8000 10000 0 1000 2000 3000 4000
Overall survival (in days) Overall survival (in days)

Figure 4. Expression of LGRS in gliomas.
These figures were cited from Figure 5 in Nakata S et al. Brain Pathol. 2013, 23, 60-72.
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Figure 5. Lgr5 knockdown induced apoptosis in GSCs.
These figures were cited from Figure 3 in Nakata S et al. Brain Pathol. 2013, 23, 60-72.
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Table 1. List of genes downregulated upon LGR5 knockdown.

Gene symbol Gene name Fold change (Log2) g-value (%)
CA9* Carbonic anhydrase 9 precursor —-1.54 0
MT3 Metallothionein-3 -1.41 0
NDRG1 N-myc downstreamregulated gene 1 protein -1.35 0
AHNAK2 AHNAK nucleoprotein 2 -1.26 0
MIA Melanoma-derived growth regulatory protein precursor -1.25 0
ZNF395 Zinc finger protein 395 -1.08 0
WSB1 WD repeat and SOCS box-containing protein 1 -1.05 0
PKM2 Pyruvate kinase isozymes M1/M2 -1.04 0
VEGFA* Vascular endothelial growth factor A precursor -1.03 0
SLCBA3 Sodium/myo-inositol cotransporter (Na(+) -1.01 0
RNASE4 Ribonuclease 4 precursor -0.98 0
MT1A Metallothionein-1A -0.92 0
FzD3 Frizzled-3 precursor -0.92 0
PRRT2 Proline-rich transmembrane protein 2 -0.90 0
Clorfs4 Uncharacterized protein C1orf54 precursor. -0.88 0
ALDOC Fructose-bisphosphate aldolase C -0.88 0
PFKFB4* 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 -0.86 0
CCDC136 Coiled-coil domain-containing 136 -0.84 0
MFNG Beta-1,3-N-acetylglucosaminyltransferase manic fringe -0.83 0
ATP1A2 Sodium/potassium-transporting ATPase subunit alpha-2 precursor -0.82 0
GSN Gelsolin precursor -0.82 0
PGK1 Phosphoglycerate kinase 1 -0.81 0
SLCBAB Sodium- and chloride-dependent taurine transporter. -0.79 0
RAB20 Ras-related protein Rab-20. -0.79 0
LGR5* Leucine-rich repeat-containing G-protein coupled receptor 5 precursor -0.78 0
ATP2B4 Plasma membrane calcium-transporting ATPase 4 -0.78 0
TNNT1 Troponin T -0.77 0
FCGR2A Low affinity immunoglobulin gamma Fc region receptor Il-a precursor -0.76 0
PPFIA4 Liprin-alpha-4 -0.76 0
NAT10 N-acetyltransferase 10 -0.74 0
MYO9A Myosin IXA -0.72 0
L1CAM* Neural cell adhesion molecule L1 precursor -0.67 0
NEDDAL E3 ubiquitin-protein ligase NEDDA4-like protein —-0.65 0
Signal transducer and activator of transcription 5B. -0.63 0
C120rf57 Putative C10 protein. -0.63 0
SCD Acyl-CoA desaturase -0.61 0
GPR125 Probable G-protein coupled receptor 125 precursor. —-0.61 0
MGLL Monoglyceride lipase —-0.61 0
FRAS1 Extracellular matrix protein FRAS1 precursor. -0.60 0
RUNX1 Runt-related transcription factor 1 -0.60 0
CBR3 Carbonyl reductase -0.60 0
TUB Tubby protein homolog. —-0.59 0
PHF19 PHD finger protein 19 isoform a —-0.59 0
SLC44A1 Choline transporter-like protein 1 —-0.58 0
LPIN1 Lipin-1. —-0.58 0
WDR54 WD repeat protein 54. -0.57 0
COL9A1 Collagen alpha-1(IX) chain precursor. -0.57 0
GBE1 1,4-alpha-glucan branching enzyme -0.55 0
ADCK4 Uncharacterized aarF domain-containing protein kinase 4 —-0.55 0
NAV1 Neuron navigator 1 —-0.54 0
ADNP2 Zinc finger protein 508. -0.54 0
MGST3 Microsomal glutathione S-transferase 3 -0.53 0
ARMCX4 Armadillo repeat-containing X-linked protein 4. -0.53 0
CCDC113 Coiled-coil domain-containing protein 113 -0.51 0
PTCHD1 Patched domain-containing protein 1. -0.51 0
AHCTF1P AT-hook-containing transcription factor 1 —-0.65 0.6024903
SLC22A17 Brain-type organic cation transporter -0.63 0.6024903

Table 1. List of genes downregulated upon LGRS knockdown.
This table was cited from Table 1 in Nakata S et al. Brain Pathol. 2013, 23, 60-72.



StatSb 13 7 FEFET D Stat 7 7 S U — AL R—DUOEDTHY (29, A ¥ —nr A
I 6 R LR EINT (EGF) 72 EDH A b A VU BLORER/LVE 72 812 X DR
WX VIEMIEEN D (30-32), JAK/STAT ¥ 7 /L2 OEITEH AR L O M 2riE %
DIFREIZRIZ B 53 %, FRIZ, Stat3/5 OIEME(LIZ, EEONADOETICEE L TnD
(33), Stat3 [T HAXARRE R Z 3T 2 MRS OB TICE B2 ZH A2 R- LD Z
ENRHEZIINTEY (34), Statsh (FEHilad L ONEMAREOAAF, Hi%E, %mm%ﬁ
LTWAHOEHEEIND (35), StatSh (X StatSa & 94%DFAFEIEZ 7~ L, & MaslEEE
BWTIE O 5 116 %ﬁ#é@@aﬁ£3mﬁww%aﬂ7yv//7T%%éE
g5/ U >/ I T Statsh DOIEFERITEMHE(L A 51 & 2 ERNHREINTND (37).
FRRIBEENEIC 33U T JAK/STAT 3 7 F /L DIEVE(L AR B2 PR ICHBET 5 2 L VR &
LTV D D (38), BEFMERMMIALOHIENC I 1T % StatSb OHEREAIEENIAH TH 5,

BN 235 1F D heterogeneity 23MEPFR AU BRRIE T 3H 9~ 2 IR IR ST I B
59252 ERMAE SN TUWS (39), The Cancer Genome Atlas (TCGA) 7 — % % 7=
RN 7 DREATIZ E 2 & BRI B W) TRl -Cl E 2 flE -2 F e v o %)
—PRIZRIK (RTK) T D EGFR OBILFIIENEHEEICAE L TS (4041), Lo
L. BEfF®D EGFR-F 1 v > % F—EHEA| (EGFR-TKI) OBFEREIC T 2 I5EhH 1%
REMTH D72 (42,43), EGFR FiED ¥ 7T IARZEIZ DWW THFZENEA TV 5, B
JEIZE1T D EGFR OERD H L U Ty NG FAA U RIERITH 5 EGFRVIILIT A B
EHEEIC R S, T OEFHEEEA N AOEMFEICRE SEE LTS, 2. B
FEALAR - 35V T RTK/RAS/PIR)K o 7 F /LR KIZ 3515 5 EGFR Fifi TP RAS DZE H73
IS A AT e IR 595 (40), MIIENICRTET D Stat (314 v ¥ —a A F -6 %
KREED T T IAK #40 L TR S LD 23, EGFR Tt C JAK FEIEAFHIC HIHHAL
SN TREAE L ORAZEE TS5 (44), Fan Hix. b MEEEMEEKICRT S
EGFR/EGFRVII D H:FE B A Z 0 2 4 BT BLIZ Lo U TR TR RCRE S A EICH KT 2
Ll E~ U AR FEBET VLD N L, BEEEORESIAREIZRIT 5 EGFR &
EGFRVII D W RIVEMH ZFEH L 7= (45), b FEIEEMPWEETH D LN-229 ITBW T
EGFR/EGFRVIID $L R BIRE T U VL Stat3 B L VY U ER{L StatS OFREIBLNSEEZE (BN
THLZEWRENTWVWD (45), L7eh-> T, BHFEMIEIZEIT S EGFR/EGFRVIIIOFE
BB L OZD TRIZEIT D Stat & /X7 EOTEHAL G W) CEREREE 4
o TWDATREMEDHERZ S D,



% ZC. invivo C shTP53, EGFRvIIl, NRasGI2V i&{x ¥ % Sleeping-Beauty &7 AR
VUVAT NI EVEAT D Y U ABFEE T LRSS TN D (46), Zb
DI ANEBIRF IR 2 —DIREMZ AT~ U ZADMAIMEITIEANT D & | ==
P ICTRAE T D IR 2N S OB AMREB FREA ST D, ZOET LT A
ITAMIREC S (pseudopalisading) % £ 9 MU NESETS KX OWEE M DI A 2 & e, BEFEE
DRAREAVREIE 2 A3 2 RS 28 2~3 7 H LANIZHAE L BB AW 52583 2729
DERERIRT T v F T+ —bb7e% (Fig. 6) (47), & 51T, BEEARE ok o0 B2 E AN
Falzxt U CTHRERIA O R FIETHLI =2 —a A7 =27k 8) ZIcHTHZ LT
L0, BFESHRA SRR T 5 2 ENARETH Y . £, Z OBy &
JRYRyE 2 W28 RESFEIC L D BEFEMII B ETE 5 2 L AdmESh T
5 (25),

* DNAplasmid

— NRas

— Short hairpin RNA for P53 »

— EGFRVIll &

— Luciferase Injection into neonatal mouse ventricles NA
*  merit

— Similar to human glioblastoma

— Monitoring with luciferase

— Carcinogenesis of host-derived cells
— Applicable to various strains of mice

Figure 6. Mouse glioblastoma model established by Sleeping Beauty transposon system.

IT4HE, Lgr5-GEP /) v 7 A '~ 7 A2 Z D Sleeping-Beauty s 7 2 ARV VIV AT K
AW BSEERE T V25 Lo~ U AT T VOGN & . LerS-GFP [EfiAa
Z 7 BEL . 100~1000 ARAL ORAE TR~ 7 A ~DIEEERKREZ A3 5 Lars HBUB
JEEHIIL = = — 1 A7 = 7 )SHESE S 72 (28), 2 D LgrS5-GFP [EMEMAREEILE WA 7 =
oA RIEREEZ /R L, BAERI~ 7 ARM~OBAEIZ LV Lar5S-GFP [EMAMIaRE & ik
L CEW S AHE & 1 X NAFHI O A B 8E 28D 7= (Fig. 7). 2D XL 912,



~ U ABHFMEIIEE T VTRV T, HRER B~ — - — & LTO Lg5 OF
MPERFEFES TV D,
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Figure 7. Lgr5-GFP-positive glioblastoma stem cells exhibit higher tumorigenicity.
These figures were cited from Fig. 1 in Tanigawa et al. Cancer Gene Ther. 2021, 10,
1038/s41417-020-00282-5.

AW TIX, BEFEHEMS TR CTORBL L~V EBEORRBRTRICHBENERD bl
Wt B iifid~ — 7 —i8 s Lgr5 O FiBis 1 & L CHRE S 472 Stat5b (25 H L7z,
Thbb, PR e NBIEESRMIICEITS Lgs /v I XTI UNRT IR b= A&
L Statsb ORI A2 L2 DT Z EAREINTND Z LD (25), AWFFETIX, Lars
\Z & 2 BEEIE AL O ENERIENC . StatSb OEEED TTEN B 532 O TlI 2k »
I A L C T,



B
IRIESEIE Y 7 F v Es L O Wat/B-Catenin #2F81C K % StatSb OFS B HHIEEHE

il

1-1. #%

IS AR OHERF I B W TIRBR RIS A S 7 VRIS O B 72855 K - Cd % Hifla 5
X OVHif2a 1 Notch, Octd, JAK/STAT 732 £ D 7 F MR ERES2 C/EBPS 732 & D#E B[R
TEN L TCHRMROEFRIMNZFE T 5 LTl CTEEREEZR-5 Mo T
W5 (49), & 512, Wat fREE OTEMEILIZR I IRRE D 28 AL D> D TEE 72 A3 AL~
DA FHE L | B-Catenin Z 71 LT Ft® Cyclin D1 3 LY Myc OFEBL % H N X H-5H
Ja B OHELT 2R T D (50), Wnt/B-Catenin #%H DOIEMEALIZ, SASMIOT R F—
T ADFRENC b EE % E| A 729, Dickkopf-related protein 2 |%, FLIE D A AR
FUT B-Catenin IEMEZ Il L AIIE IO GO/GL {5 1E & 7R b— A& HET 5 (51),
F7o. BEFERICI T 2 Wit BlESIl~— 7 —8BFTHDLas D/ v I XY
T, ORI FEIGEE G, Wnt/p-Catenin B4 BEEE (5135 L O Stat5b O FEH
HlzEb7bTZ ERHLNITR->TND (25), ZH0OMAZRE 2 BEFEGRINIC
BT, EKIRRIGE S 7 FVEB XN Wnt v 7 U OTEMEN . StatSb DFEBL % Hilf#5-
HEWIRFAEN T, TNERIET DI EE2ARAEOF -OHKE LTz, £7-. Wnt/B-
Catenin #2FEORAE DS, BEFIEEHNE O HE5H A B35 & [RIRFIC Statsb OFEBUZH- 25
WEEMAT L2 Lk, KEOFE ORI E LT,

F9. BHFEOERGEMRICHB W T AR RERIE~ OIS & o iatE O MR BE 25
HEZ 1 9 Hif2e 35 L O Wnt Bhidipiila~— 21— TdH 5 Lers & StatSb FELORH 52>
T, BIFEOEERMRIRIS L O Sleeping-Beauty transposon system (2 & U {EfL L 7=~ 7 A&
IFNEE T VL OIEGHEME T D 2 bBR T ORBURENT 2 Ik L 7-, B0 PR
TRIFIEPIMEIC 59 2 B ES AL (13-15), BEBEALARP C b BRI N E ST AR 5 PR
DRFRIMEIEF = FTHER SN D Z EDPIME SN TS (21), B ML O
FRBEREE~DWINZI T D Lars X StatSb OGO OW IR TH 7=, £ Z T,
Sleeping-Beauty transposon system (2 & 0 {ER U7z~ 0 A BIFMEHMED & . B H AR
JADEEETFETHDH=a— 1 A7 = 7RI LV 4B U 7= B ES A 2 D C L KRS
FIETFICE D Lgrs & Statsh OFBUZ G- 2 5B AT LTz, EDHIC, v~V AET/VH
SR EREES AL &2 F T, IKERRINE & 7 VRIS Rt T StatSb s BLHI IR 2D
WT, FRICIRFRRIRE > 7V O BB RER G K F Tl 5 Hif2o 12 K 5 StatSb DI B4
AT U BRI I A 7 = T 2T 2 2 L2 LD A7 = 7 FRifi & W CTIHK
FesiRREN e 5, £ 2 T, (KIEFREL —HRICT 2 & & i, spiilatto W E
HIELZ 69 DARER FEHIL )Y Lers 36 KO StatSb DORIUE 2 D HEBIZHOWT, v 7 AE
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7 )V B IR R A T G VI 2 0N 2 AR U 7= RSS2 U TTRERT L
7~

DT, BEFMEHEMIC BT DB L~ & BE O THRICHBENRD Hiv7e Wnt B
R~ — ) —BIR T 2D Lers 25 (25). WBEFMERR AL oD A= 7701 Gl 4 i3 3 2 1A
FHOLNCT D0, v U AETIVHRB IR A2 T LerS Nt TO Wnt/B-
Catenin R BE 95 408 L O Statsb DI BUHIH 2 M@t L7=, bt bIBERERE bk
BEEEEHIIIZ T D Lagrs / v 7 20 U S B IR AL OHEFE 2 Pl L7 AR h—3 &
EHET L2 ENHE SN TWDQ5), £ 2T, ABFEESHNIZ YT Wnt/p-Catenin
B DOPLEIC X HEEIEIR KO R b — 3 AFFEIC Statsb OREBIFIANEE 5 D
DFRGE L 7=,
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1-2. FEB 5k

1-2-1. ~ 7 ABIEEE T /L O /ER

C57BL/6 3 L TF BALB/c ~ 7 A&, Charles River Laboratories Japan Inc. (Kanagawa,
Japan) 7226 AF L7, FEREMWIZ, FESERI R AL Y A = AH9EE % — T, il
RN ERZE B RKFE O 7 v ha— Lt > TR o7z, v 7 ABFEET L DIE
BZIX, Sleeping-Beauty transposon system & 7=, %% 2 HUWNOHFEF~ U A %K
(IR T CENLE e & (51730D, Stoelting Co., Wood Dale, 1L, USA) (Z[HE L.
DNA LW FF MR ~v— T 27 =7 v a U REOEAKR (DNA/PEL HEE) %
2uL, 30 =Y 0#tE 10 uL NIV BT T E Yy FLEHETEAY AT A
(Legato130, KD Scientific, Holliston, MA. USA) Z VT, 1 uL /45 O A KA
SEITFEA L, HEAEEL, 226 1.5mm /i, 0.7mm AW/, 1.5mm G TIT72-
72 PEI #3&1X In vivo-JetPEI (Polyplus Transfection, NY, USA) #fiH L7, DNA 77
Z 2 FiX pT2/C-Luc//PGK-SBI3 (0.2 ug). pT/CAGGS-NRASVI2 (0.4 pg). pT3.5/CMV-
EGFRvIII (0.4 ng) 3 KXW pT2/shP53 (0.4 pg) Z=fEH L7,

2. Pk

Lk DSFEMR LY, VU AX T a T 4 T BT a—H A hA—H
—Z X DM 2 7 ORI TR Z F N EEEA LW,
PR Y e O — IR BURIZ X, LT OFURE W=,

1-2
f

Name of Product
Source/Isotype | Dilution Company
antibody code
) Sigma-Aldrich, St. Louis,
human Hif2a | Mouse IgG 1:500 MAB3472

MO, USA

. Novus Biologicals,
mouse Hif2a Mouse IgG 1:200 NB100-132 .

Centennial, CO., USA
human Stat5b | Mouse IgG 1:50 sc-1656 Santa Cruz, CA. USA
human Lgr5 Rabbit IgG 1:50 LS-A1232 LSBio. WA. USA

) Bioss. Woburn, MA.
mouse Lgr5 Rabbit IgG 1:200 bs-1117R

USA
mouse StatSb | Rabbit IgG 1:500 ab178941 Abcam, Cambridge. MA

TR E LT, EnVisiont+ System- HRP Labelled Polymer Anti-mouse (K4000, DAKO,
Carpinteria, CA, USA) & L O EnVision+ System- HRP Labelled Polymer Anti-Rabbit (K4003,
DAKO) % Hw 7z,

UV AZ T 0T 4 TEO—RFURIZIE, LT OHURE v,
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Name of Product
Source/Isotype | Dilution Company
antibody code
B-tubulin Mouse IgG 1:1000 T4620 Sigma-Aldrich
Wako Pure Chemical
GAPDH Mouse IgG 1:1000 016-25523 )
Industries, Kyoto. Japan
Phospho-Stat5 .
Rabbit IgG 1:1000 ab32364 Abcam
(Tyr694)
StatSb Rabbit IgG 1:1000 ab178941 Abcam
Hif2a Rabbit IgG 1:200 NB100-122 | Novus Biologicals
Lgr5 Rabbit IgG 1:500 bs-1117R Bioss
Cell Signaling Technology
B-Catenin Rabbit IgG 1:1000 9587 (CST). Danvers. MA,
USA
Oct4 Rabbit IgG 1:1000 ab19857 Abcam
Survivin Rabbit IgG 1:1000 ab182132 Abcam

T IR$FLIK L LT, Horse anti-mouse IgG-horseradish peroxidase (HRP) (1:2000, PI-2000,
Vector Laboratories, Burlingame, CA) 5 & U HRP-linked goat anti-rabbit IgG (1:2000, 7074

CST) =M=,
7a—H%A M A =X =L DMIaEE X 2 ERER O —RPURIZIL, BL ROk %E

iz,
Name of Product
Source/Isotype Company
antibody code
R&D Systems. Minneapolis. MN.
Lgr5 Rat IgG MABS8240
USA
Isotype control | Rat IgG MABO0061 R&D Systems

TRBLAR L LT, Donkey Anti-Rat IgG H&L (1:2000, Alexa Fluor 555, ab150154, Abcam)

Z e,

1-2-3. GayERRkA L Y

AIFFRITE R FEFTOMHEEERIC L > TR EINTRBY A L b MNBFE
FERRIZ DWW T FIMEARZARME L 2B EERE N OEFERICL DA v T —b Fartky
FEFTWD, b MEEFEERMR KO~ v ABEFEE O N T T 0 ondidEsi gl o4
um) XL TRHIANT 7 0 L, X ) — VDR & B BERIC T CRAKTI AT
72, 7 T W Buffer (10 mM, pH 6.0) % 72|% TE Buffer (50 mM Tris, 0.2 mM EDTA,
pH9.0) ZfEMA LT, AF—2L7 v H—"T 40 53N L 7253 & HrFRRIE LR A2 1T - 72,
NERPEASLAF o X —BIE, 3% mER{b/kF#E % 5T TBST (0.05% Tween-20 5 4) % 10




SFER &2 Z LIC KV E L7z, BSA 38X OER ¥ XifiE 4 &Tr TBST (1% BSA,
20% Goat serum) TR T, 1 K7 v X 7 L7tk, ERlOMRETHEL7-—K
Puik% . 4°C T—BeSUS S8 7, TBST IS TRSMNICHIRE 5 SERBS 5 43, 2 B
L%, ZIRPUAZ S T 30 0. PO SE7z, PURMIRIKIZIZ,. Antibody Diluent
with Background Reducing Components (S3022, DAKO) #fH L7=, & MEZFIEMHY)
BT D Z NI EOEBE Y7 FViE, TBST T 15 43H. 2 BIEHE L7I2&IC
VECTASTAIN Elite ABC-HRP Kit (PK-6100, Vector Laboratories, Burlingame, CA) % =
IRC 1 RIS &8, TBS T30 47, 2 BB L 712 DAB 33 (0.05 M Tris-HCI,
pH 7.6, DAB) MW THE SHT, Fid~~ Fx U URIKIZ 30 BERIG S 7-1%
2y K FTS o, i LaTo7c, BEaROUARIT 0% =&/ —/LE LT 99%
TH =M EDBUK, T LA 2B ML, <V =2V TEALL, <
U A B EAAR (23T D # X B OFEBLL 7L TBST T 5 43, 2 [HIvEE L
721%|Z Envision + System and AEC (K3461, Dako) % HW\TH A Iz, ix~~ ¥
U BRI 30 BORRISUS ST, WK T TS5 el LaiTeolz, BBl
I& Ultramount Aqueous Permanent Mounting Medium (S1964, DAKO) % HWTE A LT,
AT hFTY e ATy (HE) Tl BEE~~ b X2 U UEIRIC 4 RS S8
722, WA T TS o, Bl LETTRn, M4 =42 kI 1 oEOs Sz
BT ) — )V OPRE & BEFERIIC B TR %2 L > Tl L. Mount-Quick (Daido
Sangyo, Saitama, Japan) = H\W\TEA LT,

1-2-4. #ifa & B5 4% 5

~ U A B EE AT E AR O RE A TH D, =2 —r A7 = T iEZHW
T, ~ U ABIFMEARD D Bl L OWEE U7e, IEEHEEZ 2 2 THIZME L. accutase
(Innovative Cell Technologies, San Diego, CA, USA) T 37°C T 20~30 73 H{HIbL L7=%&.
B L. Neurobasal Medium (Gibco/Thermo Fisher Scientific, Waltham, MA, USA) (Z 0.1%
penicillin/streptomycin (Gibco, #1241 10 units/mL, 10 pg/mL) & L-Glutamine (2 mM,
Wako) ZI A 72 D2, 512, B27 3 X VN2 supplement (Gibco) & EGF (10 ng/mL)
6 L UVBFGF (10 ng/mL) % & 7= fffer e G (SCM) Z W T, J va—TF ¢ v
TT 4 w2 T, 37°C, 5%C02 A > FaXx—F—HNTHELL, —a—BAXA7x7
I% accutase Z X, 37°C, 1400 rpm THR & 5 fERfE L. SCM HRIC THEFEMER LT, BEF
fEER a2~ & 0 behiE U B EFE ML, B 3F sl 2 DMEM (Nacalai Tesque) (Z
10% 7 AR imiE (FBS. HyClone, GE Healthcare Life Sciences, Buckinghamshire,
England) 3 J OF 0.1% penicillin/streptomycin (Gibco, €41 #U 10 units/mL, 10 pg/mL) %
MATFHZHNT, 23 —=T 4 7T 4 w2 T, 37°C, 5%CO2 A ¥ FaX—H—
N TR LB U 7c, B ds K OV ke U 72 BRI ORI sE Sk T T
K548 1Z1%, CO; Incubator 9000EX (WakenBtech, Kyoto, Japan) % HU 72,

14



1-2-5. EEMY 7 /L4 A A PCR (RT-qPCR) 14

EFBRFREMET (1% 0) 35 X OFERME RIS T2 OKEER LM T CEE LR
TEREES AR L OB SRS AR Z B L, BXZ 1x 108{EOMEH 72V 500 uL @ TRIzol
(Theromo Fisher Scientific) |27 fi# L. RNeasy mini kit (Qiagen, Hilden, Germany) % H\>
TLLFD & 5124 RNA it 2 K58 U 7o, %12 100 L D 27 v e kL A (Wako) %
Iz, #U<EFILZ, 12,000 xg, 4°C T 15 4yRmO4BE L, B U7z B3 & F&Eo
100% =% /—/L (Wako) ZMx T LIEFM LTz, BONTIREYM D2 ES RNeasy
AV BT I L, 12,000 xg, =R T 15 BREOOEEL 72, TREAZBEIE L, Buffer
RWI % 700 uL ¥A0L 72, 12,000 xg, =R T 15 #RELEE L. g4 BE3E L, Buffer
RPE % 500 uL RN L7z, Tz DI, 12,000 xg, 2R T 2 sl ooREL .
TEH T L ER e T N BEE, EIRT 1 oMEOOBELE, TREYZ
LEFT/R1S5mL Fa—7 ML, BT A2 RNAse free DR 2B /K 20 uL %
WL, 12,000 xg, =T 1 M O0HBET 2 2 LI LD TRICHEA RNA EiK %15
72 354724 RNA500ng 7>, ReverTra Ace gPCR RT Master Mix with gDNA Remover
(TOYOBO, Osaka, Japan) % I\ CTLLF D X 5 IR GG & 1TV, cDNA Z Ak L7z,
500 ng @ RNA ZJKFEARE/KT6 uL & L, 65°C TS5 R L7z, gDNA Remover %
SN Z_ 7= 4x DN Master Mix 2 uL Z s L, 37°C T 5 47N L 7=, 5x RT Master Mix II 2
uL 2L, 37°C T 1543, 50°C T57%47, 98°C TS5 flA v Fax—F L7, o0
72 ¢cDNA % THUNDERBIRD SYBR qPCR Mix (TOYOBO) I & T Light Cycler 96 System
(Roche Diagnostics, Indianapolis, IN, USA) % H\W\TLLTF D &L 9 725 C RT-qPCR %17
72, cycle 1:95°C T 60 ¥, cycle2 (x40): 95°C T 15 . 60°C T 60 B, BEIxFFHIIT
N AF— ¥ TG F Tubulin-bl @ mRNA FEEI B4 NEHEHRE L LT 2-AACq i:%
WTH I L72, Eurofins Genomics & ¥ EEA L /=4 Primer O BT LL FIZRT,

Target Sequence (5°—3°)
Sorsp Forward CTCTGGTGGGGCAGAACGAG
tat
Reverse TTGAGTCCCAGGCTTGGCTTT
Lors Forward GAGTCAACCCAAGCCTTAGTATCC
»
& Reverse CATGGGACAAATGCAACTGAAG
Forward GCAGTGCGGCAACCAGAT
Tubulin-bl
Reverse AGTGGGATCAATGCCATGCT

1-2-6. VxAZ v TavT 47k
&M% PBS TS L7k, EOLBLIC L Vila~L v & Lz, [ L 7=/ia
% SDS Lysis Buffer (50 mM Tris-HCl, 1% SDS) (27 =27 7 —EHEH| (Nacalai Tesque,

15



Kyoto, Japan) I3 J U PhosSTOP EASYpack (Roche Diagnostics) % Ml 272 % O TEHfiE L |
K SRR BB E AL CHIIR Al U 7=, IR % 4°C. 20,000 xg T 30 43,
EOSBEL . BIEICE 00 FIEMED 2 Lo IR 2 R L 7=, MR R R 1T BCA
Z R EELEERWTHE ORI EREZRE L, ENENL T BHTiz ) & R

B & LT 10~30 pg (2 5x sample buffer (125 mM Tris-HCI, 4% SDS. 20% glycerol,
10% 2-mercaptoethanol, 0.04% bromophenol blue) %1z, 95°C, 5 Z3EVEMEAITUV,
BT 5 2 L X TB OS5 IR U2 7%.10% AV 72 ULT I R0 % iz SDS-
PAGE THBEL 7=, 7% 7 ME D = v FE (50 Vigel EEEIE, 60 57), 10% 7 /ViTEI R
A4 X (170 mA/gel EEJE. 90 43) (2T PVDF A 7 L U ZHAG L7-t%. phospho-Stat5 %
2 7 % B I% Blocking one-P (Nacalai Tesque) . StatSb, Hif2a, Lgr5, p-Catenin, OCT4,
B LV Survivin ZBHTDERE 5% AF LI VT BEAT D TBST T, B-tubulin 38 LY
GAPDH Z T 2 BR1% 3% A L b2 2549 % TBST T=IE T, 1 KFfE] 7 = w3
7 Llctk, FRRORRECTHHE L 7c—kPUEZ | 4°C —BE, BEPITIRE 5, b LI
HT 15 B, T 7 4 VA ECEHE LRSS, 7y F R, b LI
TBST [Z TEECMNNTIR & 5 SHRDS 5 5. 3 Ve Lo, “IRUAZ = T 1
RO &' 72, LR A BRI IZ 1% phospho-Stats % f& 7~ 5 BE X Can Get Signal
Immunoreaction Enhancer Solution (TOYOBO) % Stat5b, Hif2a, pB-tubulin 35 & O GAPDH
% fR 9 5 B3 Signal Enhancer HIKARI (Nacalai Tesque) % B-Catenin, Octd 35 L O
Survivin Z R T DERIT 5% AFLINT 2B AT H TBST 2 Lz, Z "7 ED
FHLL 7T T, AT L% TBST T 5 43, 3 mIYES L7 BT TBS T 2 [\I¥EH
L. 8% 1% Clarity Western ECL Substrate (Bio-Rad Laboratories, Hercules, CA, USA) %
v, B EN D 72 < A K 7255513 Chemi-Lumi One Super (Nacalai Tesque) % H
WTH A &, ChemiDoc XRS Plus @ CCD 7 A Z TRl L7z, &L — BT 55k
JRE X, Bio Rad image lab 6.1 software (Bio-Rad Laboratories) (Z & 0 #I7E L, Zi st
ST R —FT 4 Ay bu— )LORNRE CTHIEHR, 2 br—LY T D
FEHIE 2 B H L 72,

1-2-7.shRNA A N T 27 =7 v a U4

ShRNA RIL > FUANANT Z—=OERICIE, Ny =Y 7~y 2 =L LT
psPAX2, = _Xp—F X7 % —L LT PMD2G % Addgene (Cambridge, MA, USA) 7>
SN L7z, shRNA 7 1 —>/|% MISSION pLKO.1-puro (Sigma-Aldrich) Z g A LEH L
oo N lr—v v 7 HIlE E LT, HEK293T #ll iz 2 DMEM (10% FBS. 0.1%
penicillin/streptomycin) T 10cm 2—7 4 > 77 4 v 2 T80% 2 7/t T
R LEZLOEH W, 4.5 pg/dish O psPAX2, PMD2G ¥ H. DNA 77 A B L9
ug/dish @ target ShRNA #8177 A I K DNA & PEIFREEA T A7 =7 v 3 > i
IGEE 1 Opti-MEM (Thermo Fisher Scientific) # TiRA L. =i, 15 o RfrE S,
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penicillin/streptomycin % % & 72\ DMEM ~E; A2 #44% HEK293T MR L7z, 72 FF
12, #58 RIEIA I L, 4°C. 100,000 xg T 90 43fH, HEE.Oo s, 7 A /L ARE
+7% PBS THE LRI L7z, U A /L ARAFDIlliE turbo-GFP FEIL L > F 7 A /L AN
7 2 —%BEE AN L7 HEK-293T #ifad> GFP GiE#E 4 7 v —4% 4 h A —% —BD
LSRFortessa X-20 (BD Biosciences, San Diego, CA., USA) THlE LHEH L7, Hif2a /
v 7 Xk, BEFESHINE 1 x 10° f#@/well T 6 well plate (Z#5FE L. Hif2a shRNA %
BL Yy TFUANART Z—% MO0 TiR% 4 HEEGER L TiTo7, Lgts / v 7 X0
IBEEER D A 1 x 10° ffl/well T 6 well plate |[ZFEFE L, LgrS shRNA BH L > T
A NVARY Z—%4 MOL10 THINE 5 AR L TiTo 7, 2> b 7 —/LiZi3 Non target
shRNA & L T, pLKO.1-puro FE42[) shRNA (Sigma-Aldrich, SHC016) %= L7=, 7 A
JV AR O THEIEIZ 1L, pLKO.1-puro-CMV-TurboGFP (Sigma-Aldrich, SHC003) % fi
L7z, i/ L7z target sARNA O 7 v — 2 ID ZLL FORICET,

Target gene TRC Clone ID
Hif2a TRCN0000082306
Lgr5 TRCN0000028904

1-2-8. 7u—HA b A—F— |2 X BHRER S 37O

JBIERE ML 2 0.5% RS T C 2 HEESE%, accutase (IC LY ==2—m A7 =7
ZEEE LI Uz, 0 b U 7o IB3EREMAa I 1% BEE S T C 3 HMEE#&E %, PBS T
et L7281 37°C #9230 b U 773 DALERC C AR 2 B LRI L 7=, (B0 L 7=
iz PBS T 3 [HIVE L7212, 4% B LT VTF e REgie PBS TR 10 4
& LT, EE%OMIIZ PBS T 3 HI¥EH L7-1%I2. FACS Blocking Buffer (0.5% BSA.
2% FBS, PBS) HTXK EIZ T30 M7 v yXx 2 7 &iTleoTc, mULmBfcL Y Hig%
Bz L. P Lers PUR £ /72137 A4 ¥ ¥ A 72 b 1 — L% FACS Buffer (0.5% BSA. PBS)
TAHARL 2.5 ug/1 x 10°f@MR OHLAE T, JK B2 T 30 MG S#72, FACS Buffer T
2 [P, kPR % EREOi@E Y FACS Buffer TR L, 7K EI2T 30 20 MIHESE LT
Jis S 72, FACS Buffer T 3 [FI¥EV#4 ., il PBS THRE L, Mo Ay aZHn
ThENZRELTZOL, 7a—H% A h A—4%—BD LSRFortessa X-20 (BD Biosciences)
AW CRIBaZR I Lers BB L~V EfENT L=, o2 70X 10,000 fE#LL ED
HfE 2 U CREAT L T2,

1-2-9. ICG-001 DEfFI L OURINZA

ICG-001 (#10-4378. Focus Biomolecules, Plymouth Meeting, PA, USA) (£ DMSO (Nacalai
Tesque) TIAfE L7z, BIFEMEGRMIZEZ 1.0 x 10° ff/well T 6 well plate (ZHEFE L 721412,
FEUREEDN G 2 fFIREE & 702 K 9 BEHICAIR L7z 1CG-001 % BE 28R T 12 % Bl 2 R
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L. A8 s L-, Ao he— e LT, MBREZER I 0.05% DMSO %1
2717

1-2-10. ZEHB A2 D FAH

PRI RE ML O A MIIIEUE b U R T Y@k Lo TR L 72, 1CG-001 % -5
DEIMEAEIT T 48 FEfEH &, =2 —1 X7 = 7 % accutase CHERES . HIIRETR
U7, SED 04% kY R 7 — (Wako) ZHNE, 10uL ZHHD R T A FF
¥ L /N—IZ7 77 A L Countess Il automated cell counter (Thermo Fisher Scientific) {Z ¥
L7z, PURUCT—ZHEH LE Ch - filidz AMial LT, U R T—
IZ Ko TQB SN MiaZEMia s UTEE L. 274 R 3 U OFHEEfE 4 5
L7,

1-2-11. BrdU Al el sE 5 fig AT

FREORMIZTICG-001 % 48 RfEIfER X 7= B EEHIIL 2 APC BrdU flow kit (BD
Biosciences) & W TLLFO 7 v b 2 —/LZHE0W IS HIC IS 1T 5 DNA G R (S #)
DIBEN G DOWTIENT 21T o 72, MIEFEHK 2 mL 1C PBS THAVR L 72 BrdU (1 mM)
Z 10 uL 3L, 3 BEfiA >3 =X— b L7z, accutase JLER|Z THAE Z FEBEMZ BN L |
600 xg C 2 srfiiz0 B L C, BiEZFRZE L7, 1 x BD Perm/Wash Buffer % 1 mL Jl %,
600 xg T2 i Bl L €. EiEABRZE L7z, BD Cytofix/Cytoperm Buffer 100 pL
Mz, 15 53FPK EIC##FE L7=, 1 x BD Perm/Wash Buffer T¥E# L 7=, BD Cytoperm Plus
Buffer - 100 uL iz, 10 3K B L7z, 1 x BD Perm/Wash Buffer C¥#&i% L7,
BD Cytofix/Cytoperm Buffer 2 100 uL i1z, 5 57 EPK EIZFRE L7, 1 x BD Perm/Wash
Buffer CTHE# L 7=, DNase (60 pg/mL) % 100 uL 12T, 15 47fE] 37°C IR TA > F =
~— [ L7z, 1xBDPerm/Wash Buffer T#ti# L 72, 1xD Perm/Wash Buffer C 1:100 |Z 47
R L 7= APC-BrdU % 50 uL Az, BEATC 20 4k E L7=, 1 x BD Perm/Wash Buffer T
Bevg L7z, 7-AAD20pL & Staining Buffer ImL Z Iz C@E LT, A r Ay ak
HWTEHESRZFRE LD SL, 7r—H% A F A—% —FACS BD LSRFortessa X-20 cell
Analyzer % W CTHRAT LT=, ZNEOH > 7 0id, 10,000 fELL oA % U CHET
EITo77,

1-2-12. 77 b — 3 A fihfr

MEBCYTO Apoptosis Kit (MBL, Nagoya, Japan) # V>, 7&K h—3 2ffifaEl Ao
WTCHRANT 24T > 72, EFLOSRMICT ICG-001 % 48 KE/ER &7 B 2EE i 2
accutase LR T CHAAE & MEBERZ [B1IL L, 200xg T 2 Frffim i L <. EiEEBRE LT,
PBS T 1 [AI¥EiE1% . I SCEDO 7 1 k22— /L ZHE > T Annexin V 35 X O PI Tl id & Yx
B LT, HHaOtmETTn v FLEREAWT, TN EFNOBM Ao b o —
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NERAWTEZR L., 4 5BENZHSHT L=, Annexin V-[5EMEDD PI-FEMERIIE 2 GIHA T AR k —
AR & LR L7e, FREHIZiE. BD LSRFortessa X-20 cell Analyzer % f\VN, ZiLE
ALDH 701X 10,000 5 LA _EOffAE 2 VN THEdT L7,

1-2-13. #ERFFAIALER

BTCOT—FIXENEIMNL LTz 3 BILL EOERAITO Z EIC KV LTz, 7 —#
TEME + YR (S.D.) I THEAR Lo, plEIZ= 7 E/VHEEE (Social Survey Research
Information Co., Ltd. Tokyo, Japan) %V 7= Student’s t-test Mj{HIf& € F 7213 Dunnett @
ZHENMRELIT) ZEICEIVER L, Hoie p AR 0.05 KiDEEEAELEDHY
EIE LT,
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1-3-1. b MBERIEMARICI 1 D Hif20/Ler5/Statsb O F BLfEHT

INETIZA 7 0T LA IC K2 #E5EIER R BT IO T B Esiaic T 5
Efif~ — 1 —&{5 T Lgrs @/ v 7 XU A BELAIGI S b8 LT,
Stat5b 23 [FE STV D (25), £ 2T, BIFMEMRICISIT D Lers B LT Stat5b DIEHL
FRAZ A DN T 27201T, b MMEIFIEO Ffrdi Hp B R 2 O 7o 8 i1k b et
2R DT &2 N LT, £ ORER, b MEIFIEMER OB O IV T, AR E AR T
F7C Hif2o THERR SN D, TUNESEE P OZHHRECS (pseudopalisading) % 1 5 (K
IR, Stat5b 35 KL OV LgrS 2584 S MfaEM N Bl s s Z L 2B 6 L (Fig
8) ZHNETOMEND, Hif2a ZI1T U & T HEMEFEEEE L OB, KEEEER
BE~DOWIZ BT 2 EERYRTH U | B IEEHMNE O HIEIZ o THE R EE &2 R
TEZEZLNTWD (52), 2D O Hif2a 23814 2 BEFEES LR 23, 130 B3
fEE i~ — 7 —Toh 5 Lgrs ZHBL L, S HIZ Statsh Z @38 L TV 5 AlREM: 2 7Rig
LTW%, %7z, Stat5b & Lgrs OFHUL, HITEMBILE T 7Tl Lo THIE S
LI OHERFIZBE T 5 AIREE A R T 5 D LB X b,
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if2a Lr5

Statsb Stat5b

Figure 8. Stat5b co-localizes with Lgr5 in Hif2a-positive hypoxic regions in human GBM
tissue.

Representative images of immunohistochemical staining for Hif2a, Lgr5, and Stat5b in human
GBM tissue. This figure was cited from Figure 1 in Moyama C et al. Am J Cancer Res. 2022,
12, 1129-1142.
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1-3-2. ~ 7 ABIFREARFR I 1T D Hif2a/Lgr5/Stat5b 0% BifiEAT

AT TIE, & MBEFIED Tl o BRAR R 08t 51 112 36\ C Hif2a TR S 1151
M 21T Lar5 & StatSb OFBLAfERE L7-, & Z T, Sleeping-Beauty transposon system
IZ& Y NRASVI2 3 KO EGFRVII {5 & shP53 AT 5 Z & TRP/ASELT Y
ZBHIEE T /L HSR OB IR IV T | ket R 2 AV Tk b e Al &
DRBUFNT 24T o T2, T ORER, v 7 F v atEosEii & g L T MEFEHE A5
7z Hif2a Bk OB C BT D Lars & Statsb ORI 7 F iy, ~ v ABIHE
ETVHROBIFEHRICB W T O ER SN (Fig. 9), L7 -> T, KBRRISET T
F VI KX O Wnt/B-Catenin #2# O BiE B s 1 CTd 5 Hif20 & Lgrs OFEEL L& StatSb DFEH
D3FE AN B L T2 ATREME S RIR S L7z,

Statsb
Figure 9. StatSb co-localizes with LgrS in Hif2a-positive hypoxic regions in murine GBM

tissue.

Representative images of immunohistochemical staining for Hif2a, Lgr5, and Stat5b in murine
GBM tissue, and corresponding hematoxylin and eosin staining, are shown. Signal-negative
regions are shown in the lower left. Scale bar, 50 um. This figure was cited from Supplementary

Figure 1 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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1-3-3. BRI IEIC W\ TIRFR R BRI 1T D E5 R AR MFAY Stat5b FEELUZ 5 2 D %
DRt

FBEFIERSHALIZ 35U T StatSh DMERESRINE & 7 F /I K 0 FEBLHIE & 52 1T 5 D) M
RET D 72T, v 7 ABIFIEE T /L HRIBHFE I Z 0.5% & 5T 5% MEHRIREC
K DIRERFE R T CThEE L. StatSbmRNA B8 L OV X7 ERBLEZ T Liz, T OhE
R 21% BRI T & T 0.5% MRS TITH T StatSh mRNA FEEL L ~/L 754y
2fHIZ ER9 5 2 &% RT-qPCRIEICE W 6T LTe (Fig. 10A), # > /X7 EH L~ LT
13, 21% FEFEEME T LT 0.5% RS TIZHE W TY Uil Stats FEBL L ~L 23K
2.6 ff%. Statsh FEHLL VLK) 22 fFIC EF L, S 612 5% BRBESME T TRV vk
Stat5 FEHL L ~UL A 1.5 %, Stat5h FEL L~ 133 ERT 52 L 25T L
7= (Fig. 10B), Z D Z &b, BEFMEGHMIEICISV T StatsSh [ TIREE R R L 0 3B BLH
BINDEEBIT, VUMb EZITEE LS D Z E AR E N,

A B

[(72] -
T>J 3.0 * % % 0,

22 ‘ ' 21% 05% 21% 5%
: -

5§ 20 o oesws [0 BN
2 .

o & 1.00 255 1.00  1.51

>

£ §. 10, Stat5b v | — —

o 9 ) i ) .

22 100 221 1.00 1.29
E B-tubulin ~c | — —
(S 21%  0.5%

0,

Figure 10. Lgr5 and Stat5b expression are induced by hypoxia in GSCs.

A, Stat5b mRNA levels were analyzed by RT-qPCR in GSCs cultured in hypoxic conditions for
2 days (0.5% O»; n=3; ***P<(.001). B, Western blot analysis of phospho-Stat5 and Stat5b in
GSCs cultured in hypoxic conditions (0.5% O for 4 days, 5% O for 3 days). B-tubulin is shown
as a loading control. Relative band intensity is shown. These figures were cited from Figure 1 in

Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.

23



1-3-4. BEEREEMINIC 1T 2 Hif2a / v 7 Z 7 L7 StatSh BEUC 5z 5 5B OfEMT

RIS B WD TR RISE L 7 T VR O B R N T 5 Hif2o 73,
StatSb DOFRBUCHEEE 5.2 D5 ONRAET 572012, LU FUAINVARY X —& i
Hif20 [2%f9 % shRNA OFEHEAIC LY, Hio D/ v 7 X7 2 FEfE LTz, V= AH
YTy T 4 IR0 BIEEEICBWTa Y hr—L & R L C Hif2a OFEH
BRI O02HBETHERLLS /) v 7 X7 STV DEMIZEV T, StatSh OFBLEDK
04 TR SND Z EZH SN L (Fig 11), L7e-> T, BEFESRMIICB
T StatSb (XMEEFEHNMIZ L 5. Hif2a 290 L7238 BUHE 4 52 1 5 Al REME S /R S vz,

Control Hif2a-KD

Hif2a
1.00 0.17
Stat5b - -
1.00 0.39

GAPDH | #HE SS—

Figure 11. StatSb expression is suppressed by Hif2a knockdown in GSCs.

Western blot analysis of Hif2a and Stat5b in GSCs after treatment with control-shRNA (Control)
or Hif2a-shRNA (Hif2a-KD) for 4 days. GAPDH is shown as a loading control. Relative band
intensity is shown. This figure was cited from Figure 1 in Moyama C et al. Am J Cancer Res.
2022, 12, 1129-1142.
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1-3-5. [KEAFREREREIC L D8R SN B R Eep LI Z 3810 5 Lers BTG 2 2 B DR
Hr

b bB LU~ U RBIEREME ISV, Hif2a TEGR S D IRERFEEIRIZ Lars OF
BNHER SN2 LD, BEEESMIEIC BT Lars OFRBIAMEREE AL L v 535
I 22T 2 D E D T 21T -T2, T OFEE, BIEEHEMIEICIIT 5 Lars mRNA
FHLL~ULIT 21% BRFBRSME T & T 0.5% BEFRSME FITR W T 35 fFic8ind 2
Z &% RT-qPCR JEIZ L W #ERR L7 (Fig. 12A), WRIZ. MBZEREERAIID ~ DRI £ I
X% Lgrs # U ERBBONT 2 RATN, U= AX T uyT 4 0 TEOL D
SV ENT TR, MR X N B TH D Lgrs OFRBELEMGET 5 Z & BN HEET
Hote, T T, MIERE D Lars & 7 ERB L~V R RERAIRE 7o —F 1 K
A =5 —Z AW TIRER R RIS Lers BEEIZH 2 B2 R LT, ZORER.
21% FEFSRMET LT 0.5% BRFRIPIC L0 IR E O Lars ¥ /37 GBI L1
DK 2.7 I ERHT A Z L AL MNIC LT (Fig. 12B), LLEDOFERENS | BAFREET
IZB W T~ — 5 —Lgrs OFHIL, mRNA L-ULB X O 7B L~V T, K
MRRINE Y T M XD BBNFEIND Z LN RE ST,
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Figure 12. Lgr5 expression is induced by hypoxia in GSCs.

A, Lgr5 mRNA expression levels were analyzed by RT-qPCR in GSCs after 2 days in hypoxic

conditions (0.5% O; n=3; **P<0.01). B, Lgr5 expression levels were analyzed by a flow

cytometry in the GSCs after 2 days in hypoxic conditions (0.5% O,). These figures were cited
from Figure 1 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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1-3-6. 7ALEEE U 7= BIEEMAIZ 31T 2R IS Lers 35 LT StatSb OFHLIZH- %
% 5B DR T

~ 7 AET /L R IB Ak A AR EE SRR LV StatSb 35 KON Lers O FEHL
AR LT Z DD BRI 0 70 W BRI T b [FIER ORS R 235 5 4L D D RGEE
T HOIC, U URRIRMIEIZ & 0 BEEEEHIRE D S 4 EFFE U - B IR Ea 2 (ERL L 7=,
ARBHFME AR 7 IR RIS 2 A 7o 8 RIFE I L @il ~— 7 —CD133 B &
W Lgrs ORBUK T &7 X bt A h~Di3{bZ "9 GFAP OFRBIHINZ L - T, B
JEAIAIZ M EFBE CE 5 Z ENBEOMFHIB W THRIESN TV (25), L7=n- T,
AIRFT CITHE RIF R RN T CLE L CHEEMER S o MIaE % 43k U 72 B 2F
il & B LIRATICH W2, £9°, BEFEEMRORESE S FTOREICKL D Statsh &
Lgr5 mRNA OFRBURNT 21T > 7=, ZORER, BEFEepHln & FERIC, By
WT 21% BRRSRME T & T 1% BEFESM TIZH\W T StatSh 35 L TN Lgrs @ mRNA %
BRI 2 512 EFH9 2 2 & & RT-qPCR ¥EIZ K » THWZ L7z (Fig. 13A), S 51T,
Tu—HA M A—=F—|Z L DHHMMFE Lars ¥ LN BRBEMITICI D, 21% MmBES
T & AT 1% BERSM FIZBWClilazRm Lers & o /X7 BRBLEDK 2 512 E5
T 5 L &R LTz (Fig. 13B), LLEDHEREMNS, Wﬁnﬂﬁ%ﬂiﬂ@fi T, eEEE
L 7= BEEREMEIC BV T Statsh 35 K O Lers 13 3RICRERFEINE & 7 Wz L 0 38 HLA
RAEIND Z ENRBR ST,
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Figure 13. Expression of Lgr5 and Stat5b is induced by hypoxia in adherent GBM cells.

A, Lgr5 and Stat5b mRNA expression was analyzed by RT-qPCR in adherent GBM cells after 3
days of hypoxic stimulation (1% O») (n=3; **P<0.01, ***P<0.001). B, Lgr5 expression levels
were analyzed by flow cytometry in adherent GBM cells after 3 days of hypoxic stimulation (1%
0O>). These figures were cited from Supplementary Figure 2 in Moyama C et al. Am J Cancer Res.
2022, 12, 1129-1142.

28



1-3-7. BEEIEESAIIC IS T D Lars / v 7 X 7 12 K 5 Statsh FEBLA~DFEED T

WEOMRIZL Y, wIREEEO e MNEEFESMIEIZIIT S Lgs /v 7 XUl L Y
StatSb DIEHNIE XD Z EAVRENTWD (25), £ 2T, AFZECTHW -~ T AR
TEMEE T /L SR IR T [RIERIC Lars / v 7 #0712 L 0 StatSh ORI
ENDONE I DBFEEIT -T2, TORER, Lgrs ORBNa L ha— L _T0.1 7%
K E THRLL ) v 7 X0 SNTEFMEIZEB N T, Wat/B-Catenin #2H O HE /2R
FEIKF Td 2% B-Catenin DFEELHHKY 0.6 51T L, ZHUTFEV StatSb & /327 B ¥
BL~UL2 0.1 (5ETHHIESND Z EEWLMNT LT (Fig. 14), THIUHDRERNG,
~ U AET )V SRBIEEEAIC ISV T, LarS (% Wat/B-Catenin > 7 ) AR E % (R HEVE
\ZRRET L. E72. StatSh OFBLHARENEIZHIET 5 Z &R I,

Control Lgr5-KD

Lgr5 | s
1.00  0.07
BCatenin | R S
1.00 0.59

Stat5h | e—
1.00 0.10
GAPDH | s

Figure 14. StatSb expression in GSCs suppressed by LgrS knockdown.

GSCs were treated with control-shRNA (Control) or Lgr5-shRNA (Lgr5-KD) for 5 days, and
then Lgr5, f-Catenin, and Stat5b were analyzed by western blot. GAPDH is shown as a loading
control. Relative band intensity is shown. This figure was cited from Figure 2 in Moyama C et al.
Am J Cancer Res. 2022, 12, 1129-1142.
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1-3-8. Wnt/B-Catenin F2I&FHEH] ICG-001 12 X 2 B3 4l i D HIFH ~ D 52 DR AT

LgrS / v 7 X7 A2 K0 | StatSb OFRBLNIGE Sz 2 & h | BEFEESaIZ S T
% Stat5b OFEHLIL Wnt/B-Catenin £ IZ L > CH#lHI AT 5 &9 LR A LTz,
Z OARFE FRAET S 72812, Wnt/B-Catenin #2# O FHEAITH 5 1CG-001 3B 2FE
el D HEAFIE LT AT T BB Z SN TEMT L 7=, ICG-001 13RS aE A 6t 3 2 Hds 2 1 &
B RIGHIRASOLBERHE SN TWHIEEMTH D (53), 1CG-001 Z 5uM B LT
10 pM DYRJE T 48 WEVEH S H 7RI AEMI A FHI L2/ R, 2 b e —L b bl
LTS5uM TiEf 0.4 1%, 10 uM T 0.3 5 IC B R IR O 95 & A Bl L 7=
(Fig. 15A), =512, ICG-001 Z 5 pM DIRFE T 48 REfEI/EH & 7212 BrdU H Y jA A
(2 & B M JE BT A S L 7o s S R P4 T — N BrdU Bt DNA & R #mia o
BNEMR, v br— L&l LT 0.6 5128 L7 (Fig. 15Band C), Z 415 DOfEF
. Wnt/B-Catenin #5525 AR EEREEHHIE O DNA &k L OSIIEEFHIC B\ CEE %
BB L TWDZ LRI,
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Figure 15. StatSb expression in GSCs regulated by Wnt pathway.

A, GSCs were treated with ICG-001 for 48 h, and the number of viable cells was assessed using
a trypan blue dye exclusion test (n=4; ***P<(0.001). B and C, The percentage of BrdU-
incorporated cells (P4) treated with DMSO (Control) or ICG-001 (5 uM) for 48 h was determined
by flow cytometry (n=3; *P<0.05). These figures were cited from Figure 2 in Moyama C et al.
Am J Cancer Res. 2022, 12, 1129-1142.
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1-3-9. Wnt/B-Catenin FREEFHLEH] ICG-001 (T L 2 BIFEEAMILD 7 R b — 2 AFHELN R
& StatSb FEHLUZ 5. % D B DT

Wnt/B-Catenin #H O FHEAITH 5 1CG-001 (2 X D HIFEEESEMNE] A =X A2, TR
N = ZAOFHENE G2 OREE LT, £7°, v U AET/VHSRBIEEES LIS ICG-
001 % 5 puM DOPRJE T 48 KFH/EM S #7212 Annexin V/PI YAl X5 7 R b— o A fif
Mrafro7=, DR, HiE Q4 7 — FIND Annexin V [514/PI &M B 7 R h— &
DEGHR T hur—/L LR L TR 25% BREHMT 52 &2 6T L (Fig. 16A
and B), & 512, BEFMEGHHIINICIVTICG-001 OIEMAIC & v spfifiat: o#ER s L OV 7
W=V AFEICEET 5001 & StatSb ¥ LT ERBA~DOREE RN LT, BIER
~ 7 A HSKEIBHESM (GSC1. GSC2) 2% L TENZH ICG-001 % 5 uM DJEFE T
WREEFERH S Y Y = A& T ay T 4 o Va2 FE LTz, ZOREE, GSCl Tld=v b
— /L & bl L C Wnt/B-Catenin #8238 OREH) 2 TIRIEERIBE O 9 b, @fill~—5 —
THD Octd DIEL LUK 03 5. 17 AR F—T AR TH D Survivin DFE L
JV3KY 0.01 15, Stat5h DIEHL L~V 0.5 5K T35 2 & 2B 6282 L7z (Fig. 16C;
GSC1), [AEEIZ GSC2 TiE Octd DFEELL~ULANK] 0.1 £, Survivin DI L~ULH3%] 0.3
. StatSb OFEHL L~V 0.4 fFIIE T35 2 & 2P 52 L7z (Fig. 16C; GSC2),
PLEDFER D5 . Wnt/B-Catenin #8 38 OPRE 13, BEFEEMMIIZ T N h— 22 FH8 L,
F7o. BEEESMIEICI T D Statsh ORI AZIHIT D Z L BRE ST,
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Figure 16. StatSb expression in GSCs regulated by Wnt pathway.

A and B, Flow cytometric analysis of Annexin V/PI staining for the detection of apoptosis in
GSCs treated with DMSO (Control) or ICG-001 (5 uM) for 48 h (n=6; **P<0.001). C, Western
blot analyses of StatSb, OCT4, and Survivin in independent GSC lines treated with ICG-001 for
48 h. GAPDH is shown as a loading control. Relative band intensity is shown. These figures were

cited from Figure 2 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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1-4. %2

ARFETIL, BIFEEAMICIS 1T D Statsh 35 KO Lars OSBRI DV THENT 217\,
RIS B S B W TR AR F 2B I T D8N BT 2 2 L 2HLMNT LT, S6IT,
KRR FRINE > 7 F MBI 2 HE RGN+ Td 5 Hif2a 3 LT Wat/B-Catenin #5835 B
HEpE~— B —Lgrs © /) v 7 X7 2 3 LT Wnt/B-Catenin #8# OFRE 2 & 0 B3R
ERHILZ 351 5 StatSb DI NIHI S D Z L R LT,

T, Lgrs DBIFEOAEYFIZB W THEREZE ZH > TS Z & 2R3 E 7L
MLTWD 23). %7 L — RO TV A—~<IZEF 5 Lgrs DFRBLL L% ik L7855,
w7 L— ROt MRRBIEHGE, R BRI C IV T Lars WEFEBLL TWDH 2 &
DR I TV D (25,26), USTMG 7¢ & DB IFIEMERIZ K5 Lags D/ v 7 X0 v
IE. invivo IZB W T EEZ M6 35 (26,54,55), Lgrs [T FE AR IR AE 0O skl
fai oy CRELL TEY (56), HRABREHSROYRBEFESRHICIST 5 Lars /v 7 ¥
U, 2SO EEERGEE Z IS5 (27,57) T, LerS-GFP /v 7 A BRI
flE~ 7 A& LI MATIC L 0, Lars BRMERBESREESMR S~ > UK > 7> 7 s
REOT7 27 X —iEERNTThHD Gli2 ZIH L, Lars B L~ v A BIEEHRMLO
NG RGRE A BT 2 2 L AR S 7e (28), L2rL. LgrS TURICIIT 2 B
DIEFE IR AR AT R R B FIIA Th o 7o,

AWFFETIL, Stat5b 23 b I8 KO~ v 2 BEFIEHER O Hif2o PSR S W T
Lgr5 &R UHEIRICEBELT 5 Z L 2 BN Lz, BEORS T, Hif2a 2N EER
AR DFIE - BB 2B 2 72 LTI U | T INEESE D J8) 120 s 0 L A P A 7 & DR
FEEM = > FTHHAL TNDL T ERRINTWND (17-22), AWFSETIL invitro TO
FEATIC L 0 StatSb OFEBLT AKEEFIRABIC X - THE S BS54 % Hif2a
)y 7B ACK 0TS Z EHBNC Lz, ERICGBEORE T, KERFIREN
MAEWNEHIIE (58) BLOMEE =2 —1 2 (59) O Stats FEHAFIPL L., ML EF 20
ETDHZEREINTND, ZILHOWMEIT, BEEEHRMIROKIRFE R ~OMR I,
StatSb ORBIFFENE G L CW A G E X FFT D L E 2 b5,

X512, Lar5 78 mRNA L~yL b & o7 8 L~V Ol 7 B R A O (K g 55
WMICEVRESND Z e a, RWFZEIZ K VIO THOLNZ Lz, — T, KB AR
IZBWTREEFE 7S miR-215 24T LT Lgrs ORBLAZMEIT 5 Z L BHEINTEY (60),
ARFZERER & OTBEOFLRIZOWTII AR TH 503, Lars OFEBLA FAEI 7 2 MRk R 2
HI72 A T = X ADPFEET D ATREMENE 2 b D, B D X 7 = TIAUE, R
(KB RERIE 2 AT D 2 & T in vitro \Z8 T D B OMERFIC T 532 2 LA
WEINTND (61), £ 2 TAMFFETIL, EEEFIREZ —FRICT 2 &3k, #flat:o
7R DB IR 35N T b BRI A & [RAR O MR R AR I B 2 A 1 = X 4
RVEFHEIE 235 H T & 2 O ETT 2 72012, BEFIEEMA 2 3L E5E U 72 B2 S

34



(X9 D IEER E AL & D StatSh 35 KON Lars DFBL L~V &l L=, TOfER, B
IFEPEE IR T LA E LB E MR L 0 b RWEREE R HIMIZ LV StatSb & Lgrs @
FRENFEIND Z EERER L, Zhuaid, BEEESRHIIRO 2 7 = 7 ERIC X D SR
ENBG L TN D EB XL, A7 =7 NEOIRFERIRE % R0 5 (KFE A 2 N %
DT EMRETHSToDTIERVNEBZET L, Thbb, B I IE SRS
FERIZBNTH AT = 7 NECTITRRR RIS E > 7 F A DEMEL L TE Y | Stat5b <° Lers
ZE e PR T OB 2SI 5 2 & CRIFESMESHEREINLTHD EE X
Y R

A SRS BEEEMHERR T O Lers ZEIMIIL, KEERF @S L7 B R
EEE 2T L. 2 OFIBREER X Statsh &2 m 3B L TS ATREMEZ /RIR LT\ 5,
BEEIEEHIAIZ 31T 2 StatSb DFEHLIL, Wnt/p-Catenin #2H DO FLEHRITH 5 1CG-001 D
TEH & Lgrs 7 v 7 B0 A2 K0 Uiz, DIRNCB IS MaIC I 5 Lers ) v 7 &
7 1%, Wnt/p-Catenin #EHALET L 2 ENMEIN TS (26), 2 b DM AT
Stat5b OFEELNMEEEFRINZE > 7 /L & Wat/B-Catenin #&E& D i 1512 K - THHEI ST
HZEEFBELTND, SHIT, v U ARMERAIIIC IS T DIREERISE > 7 F Lk &
Wnt/B-Catenin #2HE DOBIHEIZ DWW TLL FOHREN SN TWD, ~ 7 AMPEEIE I3
AR FRITIC LV Wnt/B-Catenin #2F8 D M= 7 = 7 # —[K+T&dHH TCF D L AR—H
—IEMEMEEIM L, % > X7 L)L Cld Hifla & B-Catenin 33 X ONTCF/LEF 72 £ @ Wat/B-
Catenin #EHEOE BRI G T-ORBEANFEIND Z EDRPL NI R> TS, =
o DIRIRHEISE Y 7T AR LD Wit ¥ 7 T UG OEMEL IR E RIS B 0

TR L, bl CIIsig éﬂiﬁb\ En ., IRBREBINE Y 7T EELE Wnt/B-
Catenin FRHE 1, Wi L CRMLOFAEIICTH G T2 L Z2 6 TWD (62), L7ch-> T,
B EMIaIZIs 1T 5 Stat5b @%\éfﬁ’@) KEERIGE T 7T )V riE & Wnt/B-Catenin #%#5
OWINT L0 FERICHHEEI STV D ATREMER S 2 Hivd,

WEOe NBIEESALZ AW -FZEICBW T, Lars /v 7 27 A2 K0 BB
il 2 5Bl T & LT, VEGFA B XN CA9 % & 1ol r S - (KEEHEEEE L 7B L O
R R A O R ET 2 B2 C & 5 (K4 & BB (5 1 PFKFB4 (63). Wnt/B-Catenin #% i
TIAEREAS T EM Td 5 LICAM (64). Wnt FiHi[N7T&H 5 NDRGI (65) 72 & D&
T & BT, StatSh BFRIE I TWD (25), ZiLH DI & RIFFEFERN S, Lars / v
7 X7 F 721X Wnt/B-Catenin #2F& OFHEIZ K 5 Statsb OFBMEIN, B FBI R~ Y
ABIFIEARAIL TR STV D FAEEMER H D, Lo - T, KRFISE v 7 IV GE
# £ OV Wnt/B-Catenin f% & OO W 7 75 Stat5b FEBLOFRET B 5-9 5 AIREMEZ 7RE L TV 5,

PLEDRERNG | ARFRFISE S 7 F /v E LT Wnt/B-Catenin #2 D F it T Stat5b D%
BUTRH S S v, (RER R BR T THERF S 2 BRI OHERF IC B R E 2 H > T D
ARSI ST,
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¥
Stat5b PR X 2 B ZERE SR o BE 5 A

2-1. ¥5

WEOREITBN T, REMBLFEAIMTIC L0 | BRI E S L OV WHO 7358
FETCAI Y32 OV AR R AIIRNE & el U ¢, K 0 MR O @ OB IEEIZ B0 T StatSb
B R ENERBT D2 ERHESNTWD (66), F7=. BIEIEESE ORI
BT DU UG Statsh Z LN BEOFEL L L 2 fif AT LT T, BNICER LT
U Ut StatSb OEFEBLA, AR THREMET L2 EBHLNIR>TND (67),
L7zid» T, BIHFEIZHBWT StatSh DO Blds L ONEMALABE OR B2 T4 12 B
T5HEEBIT, BHEEOAYFICEHERBEWREFFORREERS S, LN, ZNETE
TEREESALIC I 1T D StatSb HEREICHE H L7-HFZEIT R CH U | StatSh OFEREMIEREICR
IEREEI A2 BT D - O DIRFIER & L COEDMEICOWTEIARHATH -T2, £ 2 T,
AREETILB IR DI Z D IEFFTEAEEIC StatSb DFEBLHME 5 %EH| 2R3 5
ZEEHEHME LT,

£, BEEESMEO AR X OHICE VO T StatSh 23H 5 BERERYREI 2 B 5 i
L. Stat5b Z4EH) & L= HUEE SR 232G 5720 ~ 7 ABIFIEE T /L i RIB e
AR ISIT % StatSb OFEBLINHIASMAEIECAEAFIT G- 2 DB AR LTz, fiev T
StatSb @ Tt THIE S 2 BE FHEARET 5 2 LIk v | BEFEHMEOAFL L,
I\ T StatSb 23H 5 BEERIRBIZ A DS T D720, ~A 7 a7 LA fifhi & 5
it L7z,

StatSb DOIKFR PRI K 2 B EEREE AL O MR FEMEI R 2 B & 22T 5729,
Stat5 PHEFH] IQDMA % AW TR L7=, IQDMA %, Stats # > /X7 B IZEEEAET S
ZET, FOU VBRI L AIEM LA RE L, @EOHREFITB N TIE, v FEIME HL-
60 M & K562 MMt LT . 7R b= RA&FHET 5 2 ERNMEEN TV D (68,69),
IQDMA ZiHHHE L L THWDOED, 2R 2T 572910, EfHilRtET L&
LTT A ba¥A FoE#ERZ AT, IQDMA OALERIZ X 2 Mgk i >\ TR E
RIS & e d D Z & THEE LT, F72. IQDMA OiE#HE L L TOAELERFET D
foolz, BEREESIR O RFTHEBAE T L2 ERL L, IQDMA O2F ML G 217720,
JRIEREDOERIZ OV TAEERNA A —V 2 7 HITE O CERMICHEZTT- 72, S 5IT,
StatSb OFBLDOA M LV | BB REF T 2 IS AR IC G- 2 D30 B % Mk
HZEEHAME LT, RNA THEEZ W StatSh /v 7 X0 o % 5 U 7= IR E A
fazERL U, [RIFT BT 7 S TR O thlig & A IR A Bl Lz, Sl &
SEAE AR A Y L ARG~ — 1 — D FEER LU B S R L R e B X 0 BT S
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2 LT, RO BIRIET S LR T 351 2 IESEEAIE ORI LT StatSh 5
MM 2 A A T R\ AT LT,
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2-2. FEBTIE

2-2-1. AHfaEEEE

~ U ABIEREGR AN OB ILH —FE L AR OB s L O ER & CiTo 7o, v U AT
A huHA MHlERE C8D30 (ATCC, Manassas, VA, USA) X DMEM (Wako) (Z 10% FBS
F £ Y 1% penicillin/streptomycin (Wako, £ #1241 100 units/mL, 100 ug/mL) Z 0% 72 5%
iz T, 37°C, 5% CO02 A v F 2 _—HX —NTH#E LT,

2-2-2.shRNAEA N T VAT =7 v a U5AF
F—3 L[AERIC, SARNA FBLL V F U A NVANRY Z—2A{ER U L7z, Statsb / >
720k, BEFESRAIEA . 1 x 10° {#/well T 6 well plate |Z#%fE L. StatSb shRNA ¥
BLyTFUANART Z—% MOI 10 TIRIML, 2~4 HEEEE L TiTo72, 22 he—
JWZIZHE —FE THMH L7 Non target ShARNA = L7z, 5 _F=CTHZICEHLE
Stat5b shRNA D7 v — ID ZLLFORIZEK T, AEAEN Statsh / v 7 X0 U FEER T,
B REGAIEZ . 1 x 10° f#/well T 6 well plate |Z#5FE L. StatSb shRNA JEH L > F A
JVARY Z—% MOL 10 TR L, 24 FffE#|Z puromycin (Wako) 0.8-1.5 ug/mL T 48 IKf
ML va s Liziilse Az,
Target gene TRC Clone ID
Stat5b TRCN0000012554

2-2-3. EEM Y 7 /VH A 5 PCR (RT-qPCR) 14

FFEOZM T ShRNA A3 A L7-#ifaz 1 well 729 500 uL @ TRIzol ([ZIAfE L,
RNeasy mini kit % U TH 3 & [FAEIC 42 RNA fiE 2R L, 15 53724 RNA 500
ng 7*5. ReverTra Ace qPCR RT Master Mix with gDNA Remover % H\\ T ERE [ )i %
TV, cDNA Z & L7z, £ 547= cDNA % THUNDERBIRD SYBR gqPCR Mix L
Light Cycler 96 System % FHVNCTLL R D X 5 72544 C RT-qPCR #1T7 > 72, cycle 1:95°C T
60 b, cycle 2 (x 40): 95°C T 15 ., 60°C T 60 b, BlaTRHIUII NV AF—E L FiE
{5 Tubulin-bl  mRNA FEBI &2 NEEAE L LT 2-AACq IEEZ W TR Lz, F—
FE|ZMN A, #7212 Eurofins Genomics & Y A LV 724 Primer OELHILLL FIZRT,

Target Sequence (5°—3°)
Forward CTGCTGCCGCCTTATGTCAT
Cyclin E2
Reverse TACACACTGGTGACAGCTGC
2-2-4. ik

mo-mE LRI, V22 Ty T ¢ o T EO—IRPURIZIZLL T O
N A il
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Name of

Source/Isotype | Dilution | Product code Company
antibody
Cyclin E2 Rabbit IgG 1:500 ab32103 Abcam
Phospho-Rb )

Rabbit IgG 1:1000 8516 CST
(Ser 807/811)
Caspase 3 Rabbit IgG 1:1000 9665 CST

S bIT, SHEHM LAY O —REURIZIZLL T Ok Z v,

Name of

Source/Isotype | Dilution | Product code Company
antibody
Ki-67 Rabbit IgG 1:800 12202 CST

2-2-5. IQDMA DIEfEF L OIS

IQDMA (ab141192, Abcam) (% DMSO T¥fE L7-, BEFIEEMLZ 1.0 x 10° ff/well T
6 well plate |ZHEFE L 72412, IR D 2 {FIRE & 70D X H B CTAR L 72 IQDMA %
BRI E RN AMIREE & L, 24 FEf#IER#E L7, C8D30 AMifi Tl 1.0 x 10° f&E/well T
6 well plate |[Z#5FE L 24 FF[E212, BAYIREL & 702 X 5 B CAIR L 72 IQDMA % 35
RENZ X VUL, 24 FEfEGE Uiz, oy e — b LT, Ml 11z 0.05%
DMSO #/NZ 7z, ~ U ABHFMEET /M3 5. IQDMA OF G ITHEIRE 15 mg/mL &
724 & 912 10% DMSO, 10% Cremophor EL (Sigma-Aldrich) 35 X OVEHEIE/K TR G E
ANZFA L, IQDMA (15 mg/kg) % BRGSO H 225 1 HFIC 3 [RIFEREN &
H L7,

2:2-6. Vx AX T yT 4TIk

Statsb / v 7 X7 6 L<ITIQDMA #{Ef S W 7-Hild % PBS THEE L, i LaLPt
WL DR~ L > N& L7c, B L7/l SDS Lysis Buffer (27 v 7 7 —EHLEHF
& O PhosSTOP EASYpac Z Mz 726 O THEME L, KM S 720 OB EEALEEIZ Tl
TR LT, WRARIE 2 4°C. 20,000 xg T 30 438, mEO0BEL . EVEICE N5 At
D& X7 G 2 Y U 7e, ARafh iR IE BCA # o837 BRIEEZ LT H o
JBREEZREL, TNETN 1| Hr bl X7 EEE LT 10~30 ug I 5x
sample buffer Z 12, 95°C, 5 /B ZITWV, BT 52 "V EOSFEIZIL U
72 1%, 10%. 15% KU T 27 VLT 2 K70 % fui= SDS-PAGE THEEL 7=, 7% L
Ix = v b (50 Vigel EEIE.60 57).10%3 LN 15% 7 Wit 2 K7 A 20 (170 mA/gel
EFENL. 90 47) [T PVDF A 7 L ZHRE L7z, CyclinE2, Caspase-3, 5 J TN PARP
EIRHT DB 5% AFLAINT HEHFTH TBST T=HIR T, 1 RfHl7my¥ 7 L
%, FRROMRETHE L2 —&kPUERE, 4°C B, BEONITRE S, b LR, =i
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TR, NT 7 4 v A ECHE SRS S BT, PURAIRIKIZIE Cyclin B2 Z#iHi 9
% B#1E Signal Enhancer HIKARI %, Caspase-3 35 LUV PARP %Ki tH7 2 BRIE 5% A% A
INT E=EHT D TBST M L7-, phospho-Rb ##HT HEEIL., 7 a2 v X 7izix
Blocking one-P, FLIAAIRIZIZIX 5% BSA #5795 TBST # iz, 71y X 7
., b LT TBSTICTRRRNIIRE 5 SN 5 5 3, 3 EWeE Lok, ZRbUk
ZEIRT 1R, OGS, X NI EOFRBL Tk, AT L% TBST TS5
5 \F'EJ 3 [EEE L7z D BT TBS T2 [EEH L, 1% 1% Clarity Western ECL Substrate %
L FEBLEN D 72 < N2 855 1E Chemi-Lumi One Super % FH U TH A S,
ChemiDoc XRS Plus @ CCD 7 A 7 Tk L7z,

2-2-7. AR E O R AT

JBEFIE S & O C8D30 M AT b U /S 7 —Getaikic & - TR L
7z, Statsh / v 7 X v b LTI IQDMA % EEROSMC TIER &1, BRI
TlE==2—Bv A7 =7 % accutase CHERENL . M REIK 4 FHH L 72, C8D30 Mifia Tl b
U7 AR R A R LT, RO 04% R U ST L — R RN, 10 il
EEHHDAZ A RF v L /3—Z7 77 4 L Countess Il automated cell counter (Z &2 ¥ FH4L
L7z BUNRUT—ZPEH LB TH - a2 AR, R Y S 7 —ic k- T
BENT-MEEEMIEE LTEEL, AT 4 NP 3 IETOFHESEZ B L,
IQDMA (T L 2 BEEEMIERE LT A b a YA Mk 5 50% BLEREE (1Cs) 1E
IQDMA (0.1, 0.5, 1, 2.5, 5uM) % 24 BKiffI{fEH S 720 a > b —/iZ iﬁ“‘ét@ﬂ&‘ﬁ
FHEE=7)> & CalcuSyn software (version 2.11, Biosoft, Cambridge, UK) % HW\CHEH L7,

2-2-8. TR b— R fiFHT

MEBCYTO Apoptosis Kit Z Y, 7R b — 2 A aEIE DV THENT 21T - 72, StatSb
w72 b LLIEIQDMA % EREOSMFIC TEH S B 7 B IEH I % accutase
JLERIZ BN L, 58 &8 L RO HETiT - 7=, fMHIZiZ. BD LSRFortessa X-20 cell
Analyzer %V, ZNEN DY > 7 L1% 10,000 fELL_E DK 2 BV TN L7-,

229, v A 7 a7 VAT LR AT = A fifjHT

BRI % 1 x 10° {E/well T 6 well plate |ZF#5FE L. StatSb shRNA I L > F 7 A
JVARYT B —1% L < & Non target ShRNA FEL L > F 7 A )L A7 X —% MOI 10 TR
L. 48 FFfiE5#8 L7= Ml % 1 well 72V 500 uL @ TRIzol |2 L. RNeasy mini kit %
FAWTH & &[RRI 4 RNA i &2 R U 7=, Agilent Technologies fHHESE 7 1 | =
JUIZHEVE RNA Z VT in vitro transcription SOt tZ &2 ¥ Cyanine3 #53% cRNA 7% %
{T>7=, %\ T, Cyanine3 &% cRNA % HCTHr (b3 & O SurePrint G3 Mouse Gene
Expression 8x60K v2 (Agilent Technologies, Palo Alto, CA, USA) ~D/ A 7 U X A ¥ —
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Ta v (65C, [HHEEL 10rpm, 17 KffE]) 24T o 7%, W EITOVWHEHAA ¥ F—I2 T+
A7 a7 LA Ol % 4T L, Gene Spring ver14.9.1 software (Silicon Genetics, Redwood
City, CA) \ZE VRN LT-, T — XX 75 /83— v X A WEIC L 0 FERE(L L7, Stat5b
oy 7 AT K0 B 2 B RS & B F B & WikiPathway
(https://www.wikipathways.org) (70) & VN C/NA D = A fiffT 2T o7, ~A 7T LA D
47— X%, Gene Expression Omnibus (GEO) 7 — % ~X— X (GSE185873) TAR 41T
Wb,

2-2-10. BrdU HH @34 FE AT

APC BrdU flow kit & v, #MifaEHIC 1T % DNA G (S #1) OfilaEEIz o0
THNT 24T o 72, StatSbshRNA, % L < 13X IQDMA % FEEDOSMIC TEA S H 7= B 2EE
Al % accutase ZLBEFZEINN L, 85— & & [FERO HIETIT> 72, BHIZIiL, BD
LSRFortessa X-20 cell Analyzer & i\, £ DY 7 /11% 10,000 {E LA FOHMENE % H
UNTRMT L T2,

2-2-11. Caspase 3/7 assay

R E AR KOV C8D30 Ml & it od X 912 6 well plate [Z4EFE L IQDMA (1 uM)
% 24 WEfEVEH & 8721, accutase JLFEE 721X b U 7 U ALBRIZ L 0 [BIIX U HEHE SRV R
E L7z, I, 1x 10ME#IIE 2 & Te 100 uL OFMALER#EIE % 96 well plate (ZHEFE L, 100
uL @ Caspase-Glo 3/7 i#AZE (Promega, Madison, WI, USA) %% well (2172, =R T
1 REfE A > F 2 X— k U721, 7% Synergy HT Microplate Reader (Bio Tek, Winooski,
VT, USA) THIE L. Caspase 3/7 {EMEA7HM L 7=,

2-2-12. BEFIEEHAL O~ 7 A KA~ 0D [l T R Al S R

1 x 10° fE D~ v R BEF A RSB ER M4 2 uL PBS THREE L. 6 IHE ORI
M—ELTWDH Ly BTy b~ U R RREE T CEMEELERE L 10 pb NIV vl
YV EAWGT 1yl OBE CHBIRMEIZIEA L, HEARE THND 2 oRREE L7721
RRIRICTES S 2 51 & B2, EAEEIX, 7 L7 <00 2mm A X O3 mm JEH
TIT72 o> 7=,

2-2-13. ERNIIEA A=V 7

JESE R O =% U o 71X D-Luciferin (Wako) % 150 mg/kg FEFERN# G- L 10 31
W) %% 58 B (BLI) % IVIS Lumina XR imaging system (Summit Pharmaceuticals
International, Tokyo. Japan) (Z & ¥ HliE L1T>7-, IQDMA D 5EETlL, B~
NI A2~ 7 ADFET, BLI>1 x 10* & 5 WIIBHEYE A 25 20%LL LR ERD 723
AT % £ TOMFZ AW TR L7z, AR Statsb /> 7 20 SRR TIE, HA -~ b
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IR A2~ ZADFET, BLISx 10° A WIIBHEY B 225 20% LI EORERD 234
U5 FE CcoOMMAEHWCRME L 7=,

2-2-14. FHPERRRR LY A

~ U RABIEREMRER O XT 7 0 EMEI R @pm) X LU THART T L, =X
J =V OURE & BERERIC T CTRAKMZ TR o 7o, MO~~~ XY v e gy
¥ (HE) Tk, BEx~~ b XU VIR 4 RIS SE72%IZ, WK TS5 4
M, Al L a2 770, Mg 2 =42 IR 1 RIS ST RIc=F ) — LV ORE
% BEREROIC BT TR L > CTifit L. Mount-Quick & FIWTE A L7, FEEHAHR
D Ki-67 Yt Tlk, 7 = % Buffer (10mM, pH6.0) ZfEHL T, AF—AL7 v H—T
40 53 EDINER L 72 3 & HURBRTE LER 21T o 72, WIRIME~ VA o 2 —B13, 3% mfgikk
F&ET TBST & 10 0EH S &2 2 LIC XV FLE L7z, BSA B L OUER ¥ Fifig%
4 1e TBST (1% BSA. 20% Goatserum) CT={E F. 1 K7 o v ¥ 7 L=k, Eitod
PR TR L 7e —RPULE | 4°C T—BaS S W72, TBST IZ TEMITIR L 5 S8 74
235 553, 2 BEIEE Lo, IREUAZ IR T 30 /0. OGS W7z, JuiRaiRikic
IZ. Antibody Diluent with Background Reducing Components ZfHH L7z, % > /X7 E D3
Bl 7 VI TBST T 5 43fH. 2 [AIBEHE L 72412 Envision + System and AEC % N THE
BEET, BiI~~ bR U UEIRIC 30 RS SERIS, BT 5 40, Al
L #1772 o> 7=, Ytttk OY) ) 1E Ultramount Aqueous Permanent Mounting Medium % F 0>
THEA LTz, Ki-67 S (%) 1%, {(Ki-67 BEHEMaL0/ (M%)} x 100 THRH L7,

2-2-15. HLETFRIALEE

ATOF—FFENZIISL LT 3 B EOSIREFT S = 212k 0 AREE LTz, 7
IR + RS (S.D.) I TER L, pEide= 7 Eu#tEt % V) T Student’s t-test
MR E . Dunnett 02 8 i iR E 35 & O 2 way ANOVA with Bonferroni 7 E %179 Z &
WCEVWEH L, $72, AFYBHoOREICIIn 77 v 7 REE W, o7z p ERN
0.05 RmDHEEAEEZDY LHIE LT,
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2-3-1. StatSb / v 7 X 0 2 K B BEEEE A O HESEIC 5 2 D D fENT

BRI OHEFE RS X OVESFIZE 1T D StatSb OREREAH ST D720, Lo
F A NARY Z—% 7z shRNA OFFEEAIZ L D RNA FHEZFIH L. Stat5b @
o By EER L, £9. a2 br—/L Ll LT, StatShbmRNA 8 L OVF )

JEFRBL NPT 02 (EETHRLIS /v I/ X TSN TNDHZ &% RT-qPCR
BNy 2x2 o Tayr 4 7L ViER LT (Fig. 17Aand B), Z @ shRNA v —/
Y A HWT, Statsh O/ v 7 Z 0y LB ER AL O YEFEREIZ 5- 2 D B A T 5
:%K\é%@@ﬁﬁﬁ%%ﬁ?é:kf%@%%%ﬂﬁbko%®ﬁ%\%Mb/y
JHETAZEY 3 ba— L& g UCARIIREDDK) 0.3 5 T L, Ml gE s
HEIC m%émé EEWLMT LT (Fig. 170), 26 OEBRFER S, StatSh & o
X7 B OEFE B, B NEEHI AL O KR FE 5 U CIREEMEICHERE L T2 TREME SR
<Y g0
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Figure 17. Knockdown of StatSb inhibits proliferation of GSCs.

A and B, RT-qPCR and Western blot analysis of Stat5b expression in GSCs transduced
lentivirally with control-shRNA (Control) or Stat5b-shRNA (Stat5b-KD). GAPDH is shown as a
loading control. Relative band intensity is shown. C, GSCs were treated with control-shRNA
(Control) or Stat5Sb-shRNA (Stat5b-KD) for 3 days, and the number of viable cells was
determined (n=4; ***P<0.001). These figures were cited from Figure 3 in Moyama C et al. Am J

Cancer Res. 2022, 12, 1129-1142.
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2-3-2.StatSb / v 7 X 0 A K D BIHEREEEHI O TR b — 3 A FE LN B O fiEHT

RIEEIZ T BT Lo, StatSb /> 7 20 T K 2 B ZF il i oD iH B 358 58 00 ) i
W2, TR M= ZOBEDBEGT 5008 9 0 aET 57202, 7a—H% A fA—4—
% VM7= Annexin V/PI Y4352 50 7R b — 3 A fifaE| & O E &M 2 i L7-, %
OFER, Statsb / v 7 X7 AZX Y | AR Q4 7 — RN Annexin V F5/PI BEME D FI
TRV AMBEOEIGNa L ha— L e G LT 3 FICEiNT s L2l LTz
(Fig. 18A and B), ZH 5 DFERND ., Statsh / v 7 X w7 A2 X A MaEmEN X, 7
R =Y ZAOFHENEG LTV D RN R I, 705, Statsh O EFEHIL,
BRI O LT AR5 5 2T, EEREREL ) FIREMNRIE ST,
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Figure 18. Knockdown of StatSb inhibits proliferation of GSCs.

A and B, GSCs were treated with control-shRNA (Control) or Stat5b-shRNA (StatSb-KD) for 3
days, and Annexin V-positive PI-negative apoptotic cells were detected by flow cytometry (n=6;
***¥P<0.001). These figures were cited from Figure 3 in Moyama C et al. Am J Cancer Res. 2022,
12, 1129-1142.
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2-3-3. BIFRERRAIIEIC BT StatSb /v 7 F 7 A L O I OB A 2 T DR D
Gk

WA, BEEERHINIC I 1T D Statsh /v 7 X Ak T BCifl S b mE A
TR Z ] 5N D 7-012, StatSh &/ v 7 X v v LB EG N 2 AV T~
A7 a7 LA KD MBS FRBUNT 21T o 72, Statsb / v 7 XD 28D 2 584
ERBAME SN G E RO TRRA Y o A BT 2 ERET 5 Z & T, Statsb / v 7
AT L 0RO R LT D AL 20 OB A L, FORE,. FHTRT
EGF 7¢ & OHYFEK 1 T i CHIRE O 2Ef7 DRI 7557 5 PIBK/Akt/mTOR #%#5<°, Hifa
HEFHIC R U CREME D R 5 2 87279 MAPK #28 & & b, RETRdT GL #105 S H
~OHMIEEHAETTIZEIHE T 2 Gl to S cell cycle RREE N A EIZHIHI SN D Z L2 LM
L7z (Fig.19), 2D OFEHEN G StatSb O EFEH, MaEHOHEICBES LT
ZRIZX Y, BEREAZ EICHIE LTV B ATREMEA RIS ST,
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Figure 19. Enriched pathways of the downregulated genes by Stat5b knockdown in GSCs.
Pathway analysis of genes downregulated by Stat5Sb knockdown (fold change >2) is shown. The
G1 to S cell cycle pathway is detected among top 20 regulated pathways (P=0.026). This figure
was cited from Supplementary Figure 3 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-
1142.
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2-3-4. BIFREERAIEICIBUVNT StatSb /v 7 X 7 2 K0 BN XA D M JE R
BB E S+ D [ E

Statsb / v 7 X728V Gl to S cell cycle RN A BEICHFI SN2 b, Ak
B 2 WA S M JE I B R S - DR BIAE 2 S BICTERR LTz, ZORER, R TR
Cyclin E2 (Cene2) DOFHLA = hr—/L & g L C Statsb / v 7 X7 28 D #) 0.04
fEE TR SN TWD Z & 2B 5202 LT (Fig. 20), Cyclin E2 {3 CDK2 &fEA L. Rb
DU VA L AIEMHAL 2758 U, E2F BB N T O 2 (T 5 Z L1 kv | MaE
Mz 5 G #i D S H~ORBIT A RIEMICHIET 5, L7z23-> 7T, Statsh 1Z, Z D
Cyclin E2 OFBLZHIH L, BIFESAIOMIEHOEIT 2+ 5 2 & T, Z0H
2 HiAE LT B RTRE DS RIE STz,
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Figure 20. Signal diagram of G1 to S cell cycle pathway.

Expression of Cyclin E2 is markedly downregulated by Stat5b knockdown among the cell cycle
regulators. control-shRNA (Control), left; StatSb-shRNA (Stat5Sb-KD), right. This figure was
cited from Supplementary Figure 4 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142,
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2-3-5. BEFEEHIINIC T D StatSb /v 7 F o S E R EE s O R B 2
% 5B DR T

~A a7 UAITIC LY . BEFESMICISIT S Statsb D/ v 7 X7 AL 5T
%ﬁﬁ%%éﬂéﬁ%?kLﬂ\CmezémmLko%@%%@ﬁﬁé%&ﬁ#é
=D, MOEEDITIEIZ LY CyclinE2 DI L~ULZ#iFE L7-, Cyclin E2mRNA O
FHHLL L% RT-PCR ICE VT L7 2 A, 2 hr—/L & i LT Statsb / v~
I AL VK01 5 FE TRELDIH SND Z L &R LT (Fig 21A), V= AHX
Ta T 4 TR CIE, Statsb /v 7 X LY Cyclin B2 # N7 BB L ~L
3 0.02 5, AHIRE IO B2 HIEIK - CTh D U V(b Rb DX L /X7 B HRBL L~ L
$104fFETIHI &N D Z & 2R LT (Fig. 21B), LLEORER LV, BEFESRINIC
BT, Statsb / v 7 X 7 X Cyclin E2 OFEBLZMH L, Rb # "7 ED ) b
PHNTIRE L CWD T ERHLNE 5T,
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Figure 21. StatSb knockdown downregulates the expression of Cyclin E2 and blocks cell-
cycle progression in GSCs.

A, GSCs were treated with control-shRNA (Control) or Stat5b-shRNA (Stat5b-KD) for 2 days,
and Cyclin E2 expression levels were analyzed by RT-qPCR (n=3; ***P<0.001). B, Western blot
analysis of StatSb, Cyclin E2, and Phospho-Rb in GSCs treated with shRNA for 3 days. GAPDH
is shown as a loading control. Relative band intensity is shown. These figures were cited from
Supplementary Figure 5 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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2-3-6. BIFMEEHIACICIS T 2 StatSb OFHUK T 5[ B W2 5 2 5 B OfEhT

AITEIZ LV | Statsb OFBUK F i, BIFIEMILOMILE T2 Rb % /7 H D
U U ER b O 2 A U TSI ISR LTV D ATREMEAVRIR S vfz, £ 2 C, BrdU @
B0 iA#% 7 —H A b A—2—TCifHr3 2% Z & T, MiaEHICIT 5 DNA AR
T MY =T 5 OEE I LT, T ORE, Statsb /v 7 Xk ar be
—/L &g LT, AR P4 7 — RN O BrdU 5% D DNA G aklic =~ U — L7z fifa o
ENEMHK 0.3 5 E THEIZHED L= (Fig.22A and B), LA EOFEENS | BEFIEGHHINIC
BT, Statsh DFEHUE T L Cyclin E2 DIEEZH L, Rb Z /X7 ED U VRt
il 2 > T, HEfRE IO DNA G ~OHEIT A2 15 U, HIRIE5E 2 ifl 9 5 "l aeik s
R X T,
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Figure 22. StatSb knockdown downregulates the expression of Cyclin E2 and blocks cell-
cycle progression in GSCs.

A and B, GSCs were treated with the shRNA for 3 days and the ratio of the BrdU incorporating
cells (P4) was assessed by flow cytometry (n=4; ***P<0.001). These figures were cited from
Supplementary Figure 5 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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2-3-7. Stat5 PHEA] IQDMA (2 X 2 B2 flssHl i oD HE 5~ D 2228 D AT

StatSb D A ZHOFEELINHIC X 0 BRI 0 o0 M A8 BIHES T 23 i) S Av. & O g &
RIS ETE L2 DR LN -T2, £ 2T, StatSbh DIFFER & LTOAHHHME
EWEET D2 A A E LCRED T Stats BLFEA] & L THE ST % IQDMA
(N’~(11H-indolo[3,2-c]quinolin-6-y1)-N,N-dimethylethane-1,2-diamine) (68) % B 3f s il
IVER &8, ZORBIEMENT L=, IQDMA % 0.1 pM 7> 5 5 uM O R B 2 i
BT 24 BERVER S8, ARk A2 532 2 & CHIEAZ R L=, TO/R, =2k
7 —/ L & il LT IQDMA 0.5 uM ORI THIFEDSK 30% PR &4v, 5 pM O
FECIER 70% AEICHGEALE SN D Z & 2l L. (Fig. 23A), 7. BIFMEH
falZxt 9% IQDMA @ ICso 2 HH L7 fER, 1.022031uM ThHho7o, S5, IQDMA
Z 5 uM O CRRIFEEMIARIC 24 FEIEH &8, BrdU OEVD iAZZ 7o —H A K A
—Z =T+ 25 2 LIk > T DNA GEdlic= > Y —F 2/l 0BI& 27l L7z,
Z OFER, IQDMA OMFRZ LW = b e —/L & il L C, #R7F: P4 7 — F N BrdU B
D DNA G => b U — LMl OFIE 23569 0.3 5% THEICHD L7 (Fig. 23B
and C), ZALHDOFEFRIE, Statsh / v 7 ¥ 7 A K HFRBUNHI THONRER LGB
TH Y (Fig.22A and B), StatSb OIHEL IQDMA ALFRIZ X v SHEZAICHET L & B
SERE A e OO HE A XS K OSHINEJE B O HEF T SRR S 40 D RTREME DS RIE S vTz,
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Figure 23. Treatment with the Stat5 inhibitor IQDMA suppresses GSC proliferation.

A, GSCs were treated with DMSO (Control) or IQDMA (0.1, 0.5, 1, 2.5, and 5 uM) for 24 h, and
the number of viable cells was counted (n=3; **P<0.01; ***P<0.001). B and C, The percentage
of BrdU-incorporated cells (P4) treated with DMSO (Control) or [QDMA (5 uM) for 24 h was
determined by flow cytometry (n=3; ***P<(.001). These figures were cited from Figure 4 in
Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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2-3-8. Stat5 BHZEA| IQDMA 23 B JEsRHIIE L2 35U CHIa B # BhdsE - DR BT 5 2 5
B D fEAT

BEFIEMIEIC 31T D StatSb /> 7 X7 28D Cyclin E2 38 XV gk Rb DF
BURIAS TR ST 2 L 705 IQDMA 1245 Statsh OFEFOHAEMEIZE1T b,
INDOFEBPIH SN DENE I NT 2 AZ Ty T 4 ZIZ LY RRE LTz, € Ok
. IQDMA % 5 M OJRE T 24 RFEIEA S® 2 Z LIk, Statsb / v 7 #'v v T
SATCHER (Fig 21B) LIAERIC, Cyclin B2 ORBLL~ULA) 04 512, UV BE{E Rb O
FEH L~V HHI 0.6 fEITHIFI S D 2 & 28 Lo (Fig.24), LLEORIRMN G| B3R
AL 350 T StatSh OFE BT LU StatSb O I FAIMEREFL F (X2, Cyclin E2
DIEFIH L ZHUTLED Rb D U AL O 2 b 7= 5 L. MISEMOMET 2 BLET 2
2 LT RN A BT S = b AR S hi,
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Figure 24. Treatment with the StatS inhibitor IQDMA downregulates the expression of
Cyclin E2 and phospho-Rb in GSCs.

Western blot analysis of Cyclin E2 and phospho-Rb in GSCs treated with DMSO or IQDMA (5
uM) for 24 h. GAPDH is shown as a loading control. Relative band intensity is shown. This figure
is unpublished data.
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2-3-9. Stat5 [HEHI IQDMA | X A BIFES I IT 5 7 R b — 3 A OFEh T OMEAT

BRSBTS Statsh / v 7 X7 A2k 0 TR b= ZAOFENHER S
Z &5 (Fig. 18A and B), IQDMA Z1EH &2 Z L2 L 5 StatSb O FEL R REFH &
IZBWTH, TR M=V ANFEEINDNE I DRFELT-, IQDMA % 5 uM O T
24 E%F'ﬁﬁzﬁﬁ St Annexin V/PI Y202 K 2 7 7R b — o AT & 2k L 7= A5 5. IQDMA 4L

W2 E VIR Q4 7 — RN D Annexin V BG1E/PI 2D FBH 7 R b — o A HIAE & 2349 5
1%&:4%,%%&:&%2[1 L7- (Fig.25AandB), & 512, IQDMA OfEfHICE Y, 7HR F—v 2D
FEAE L 725 Caspase 3 B L OVPARP # U NIV EHDYIWN, T AKX TavT 4 71T
E0BlEIh, 612V UL Stats DFBLL VLA 0.3 f5E TR T 5 2 & &gt
L7 (Fig. 25C), LA EDOFER NS Statsh / v 7 X7 N2 X 0 R S iz R BN
IQDMA #LERIZ X % StatSb D HPFRFEAGFEEERR 5 T &/ S v, BRI AR 2 351 T Stat5b
DOEEZLET 2 & 7R b=V AOFFE Z ko I EEAH A SR &h b 2 &
MBS Bz, L7ehy - T, Stat5hb 23NBEFERr GO RN BBV RVERIE &L 720 9 5 2
L. BT, IQDMA (TR Ee a9 5 A HRTEREE L 72 0 5 2 AREME D /R S
i,

53



(%)
% 30 1 .
8 ]
IQDMA 5uM % T
41.3% s
a @ e 20 -
] g |
3 0.3% Y=
3 o
] o
E| [2)
3 — @
138.5% .4 ¥ 3
2.5%)| "3 20.0% > 10 1
- 2 4 N T T”lﬂw?‘ —Illlllllz T I””“ljl ||||||I|‘ T ||||||||5 T a
10 10 10 10 10 10 10 10 > q’
Annexin V-FITC ‘5 ’_I_‘
O
5 o
IQDMA (uM) 0 5
C
IQDMA (pM) 0 5
p-Stat5
1.00 0.34
Cleaved Caspase3 -
1.00 6.18
Cleaved PARP | ——
1.00 8.06
GAPDH | “ S

Figure 25. Treatment with the StatS inhibitor IQDMA induces apoptosis in GSCs.

A and B, Flow cytometric analysis of Annexin V/PI staining for the detection of apoptosis in
GSCs treated with DMSO (Control) or IQDMA (5 uM) for 24 h (n=4; *P<0.05). C, Western blot
analysis of phospho-StatSb, Caspase 3, and PARP in GSCs treated with DMSO or IQDMA (5
uM) for 24 h. GAPDH is shown as a loading control. Relative band intensity is shown. These
figures were cited from Figure 4 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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2-3-10. ¥~ AT A bua¥A MIxT 5 Stats PLEH] IQDMA (2 L 5 Hila s o fEtT

IQDMA D EF A% 92 Btk 2 74l L& 02 eEICET 2 MR 25572010, <
U A BRI & X S D 2 LI E D v U RT A b ud A MR D g SERE
FEHRB L OT R b— 2 ADOFELG ROV TG L7, BEFESR MRS L O *
et A MZxT 5 IQDMA @ ICs 1d, £4E 40 1.02+0.31 pM B LTV 1.91+£0.34 uM T
&Y | maE T IQDMA (2 K 2 5 E R 2 el 9~ % & | 5B e <
K ORI Tl S 7z (Fig. 26A), 77, BIEMEEHIILICX 92 ICs (1 uM) (28
7%, Caspase3/7 DIEMAL AT L7 & 2 A, 7 A hut A hTlL, Caspase3/7 DA E
IRIEMEAER A D72 VDI L, B MIE T3 B2 L S S iz (Fig
26B), L EDOFER LY, IQDMA X7 A but o bk E#g L, BHEMmEHRICS WV TX
DRI TR BB TR MR 2 R T 2 & b BRI A AR & LR L LT
ARSI T & 2 ATRBIE DRI S L7z,
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Figure 26. Selective cytotoxicity of IQDMA on GSCs.

A, Non-cancerous astrocytes and GSCs were treated with [QDMA (0.5, 1 uM) for 24 h, and the
number of viable cells was counted (n=9; ***P<0.001). B, Astrocytes and GSCs were treated
with IQDMA (1 uM) for 24 h, and Caspase 3/7 enzymatic activity was measured (n=3;
*#*%P<(0.001). These figures were cited from Supplementary Figure 6 in Moyama C et al. Am J
Cancer Res. 2022, 12, 1129-1142.
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2-3-11. RN~ 7 ABIEMEE T /I3 5 Stats BLEA] IQDMA (2 K 2 HUlEE R O fif
Hr

Stat5 BHEH| IQDMA (2 X 2 BIEMEES AL I 63 2 BFEISI R B L O R b— &
DFELZROT-Z D, D in vivo IZBITHPUEEIREZBRIELT-, ~ v ABIFfE
WA O RIFTERBAE T T L ICK LT, IQDMA Z 25 MIci S L, BEOERE %2 A KN
A A=Y I L 0 FHIE L7, IQDMA % 15 mg/kg O & T, BEEEGHIN OB
BHNG, VAR 3 B, BEENES LR, 20 b e — VBTl 554G 2 B B 2
LI T FANREREI N, 52, v b — VBT 25 B H O STEFERN
0% E7¢->7-DIZ%f L, IQDMA BGHECIIE GG I HE N LR 7T 2R LTz
N, JEEOREEZIHIT 2L T, v ba—L e ki U CAGFMBOR ERER 2R
W7z (Fig.27A and B), IQDMA 513 & & 72 2K FE R D 72 E OB & e BWER TR = &
einole, LEORER LY RBHE~ T AET L TOMFHI LD . IQDMA TR HH
WX D HUES N R AR T 5 2 L AR ST,

0

w
-

3
= Y o

1.0 —Control
l —IQDMA

(weeks) 2w 2.5w

0.8
Control

0.6

p=0.006
0.4

Event free survival rate

IaDmA RN 0.2

0 10 20 30 40
Days

Figure 27. IQDMA suppresses tumorigenicity of GSCs in vivo.

A, Representative bioluminescent images from Control and IQDMA treatment groups at 2, 2.5
and 3 weeks after the GSC transplantation. B, Event-free survival of mice with GBM xenografts
treated with DMSO (Control; n=7) or IQDMA (15 mg/kg; n=8) was analyzed by the Kaplan-
Meier method. These figures were cited from Figure 5 in Moyama C et al. Am J Cancer Res.
2022, 12, 1129-1142.
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2-3-12. RN~ 7 ZABIFEEET LI T Statsb /v 7 X 7 U NEIETREEIC 5 2 5
B D FRAT

Stat5 FHE A IQDMA (2 X 56 B2 IR ENBIE I 2 L5 | Statsh O EFBLN
SR I R A OO B T A RB N AR EME DR A 5- 2 2 O TIXR W) & W D RG2S T,
INEMGET 27201, TP RIERE SR~ U A BEFEm#iaicx L TEnEtn L F o
ANWVARY Z—Z FIWTE A L7= shRNA 12 LV Statsh 222 EWINC ) v 7 F o LR
FER A ER L2, 2 oBFESRMRE TN ENRHBE L O o—KL-r o
T hv T A (GBMI1, GBM2) ORMIZIFIFTHEICAE L, & ORI ARE 2 FF-Al L 72,
ZOFER, GBMI TiE, 22> b — A REICB W T 5 B OFRFSCIRWREEY 7 )
ANREIE SR, 56 BHOKRS TEGFL TS~ AL 1 BlOHRTH-T-, —J7. StatSb
J v I E T URETIER NS Z T OVEREE ) D IR ARE S IH ST D Z E BB X
L. 56 HEHDORERTHLE LIz~ U AX 1 flOATH o7 (Fig. 28A and B; GBM1), [AIER
IZ. GBM2 Tidzy br—AHEICBWTEHE 4 B OREETHRILY 7T A RglEs
. 56 HEOESTEFEL CWAE~ T AT 1 HlORTH-T=, —J5, Statsb / v 7 Z'v
VRETCIIIIE T T VBREE D D IEB I ARBE DS IIH] SV TV D Z E BB S, 56 HH
DIF S THIL LIz~ v RIFAE L7 o 7= (Fig. 28A and B; GBM2), StatSb / v 7 X'
ISR REBOSCEELREWERZR - S odz, IRD ORI, StatsSh O
I, R~ U ZE T TN T, BEFMHEEHIIL O ES A Re 1 B2 2 iR
RieFTZEBHBENE 0T,
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Figure 28. Stat5b knockdown suppresses tumorigenicity of GSCs in vivo.

A and B, Representative bioluminescent images and event-free survival of mice transplanted with
GSCs transduced with control-shRNA (control) or Stat5b-shRNA (Stat5b-KD) was analyzed by
the Kaplan-Meier method. Two independent lines of GSCs, GBM1 (Control; n=6, Stat5b-KD;
n=7), and GBM2 (Control; n=5, StatSb- KD; n=7) were analyzed. These figures were cited from
Figure 5 in Moyama C et al. Am J Cancer Res. 2022, 12, 1129-1142.
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2-3-13. RN~ U ABIEEE T /LI T Statsb /v 7 Z 0 L NBEEIE L O BEhETE
P2 52 5 BB ORRNT

RN~ T ABIEEE T AW T, StatSh D / v 7 F w7 o MBI IEEIAE o 5
RREEZ A BICHE L, AFHHOAERIERE AR L2 Z L0 n | JEEEETICB T 218
IR OHESEIEMEZ StatSb D/ > 7 X0 U LT D O TR & S R
NLTCT, ZIVERRGET 272912, BRI O G 2 Ml Eic= F YV —L T
VN2 Al A R D Ki-67 DS ARk L gl K0 FEAM L 72, B ZEE e R A A 2
HENEIVER A L, HE Yl X2 5 OME & Ki-67 Yefall X 2B EEMIaD
RIS ME 2 3140 L 7=, Statsb / v 7 X7 A2 X0 (=) TR Ki-67 BPERINE O EIA A
ar be—LREL IR L THRY 025 5 E CHEWCEA L, BRI OMEIERENME T LT
W5 Z & AEMER LT (Fig.29AandB), ZiLH OFEFRN 5| Statsh O @E#BLUL, EEN~
U ABIENEE T /LTI T, BRI 0 5y G HE T B B 2R RE A S 7o 3 RTREME DS R
i, F7o. StatSh (TIHFIEAN YT & LTHRTH D alREMENS RIE STz,
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Figure 29. StatS5b knockdown suppresses tumorigenicity of GSCs in vivo.

A, Hematoxylin and eosin staining and Ki67 immunostaining of xenograft tissue are shown. B,
Quantitative analysis of Ki-67-positive cells (Control; n=4, Stat5b-KD; n=3, ***P<(.001).
Arrows indicate Ki-67-positive cells. These figures were cited from Figure 5 in Moyama C et al.
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IREIZEBIT 5 IQDMA DO EFHIFIA~DZEVEN R S L7z, IQDMA OB IFffEHilL & 7
A bt A MR DR N B2 DB & LT, StatSb OFEEL L~ L01EMEIRRRIC
ZZNAECTODAEEMENRB 2 6D, T7b b, BRI O NMESEARRE BH O
MesRERbE N CHERF S LA B EFEs ML Tk, IRMEINE T 7T /vE KT Wat/B-Catenin
TR T T StatSb OFBIFEE & U U ELIC KX DIEME(ES TUHE L, AR A TS0l o %F
9% StatSh ~DIRIFEIZERNAEL TND I ENRIBEIND, 5T, IQDMA 2~ v

61



ABIHIEE T /WG LI T, g ORI S, AFEHRSEEICIERE L
7oo WEDICHL ETIX, StatSb / > 7 7 7 b~ T ZZHBWTK FEE)D D DR EFR/LVE
VUMK T E~ U ADREIENSTREINTWD (74), F7z. StatSab X TNV v 7T
h= T 2B W TREMREE 72 EAR S TWAH T2 (75). 5B REIC IS TId Stat FA
FENIEH OFRABFEZ EES S GRS D 5 A e R SN D, — 7T, ILIROFEE
2T, Stats DFEELNEEBERE A1 5 28, Z O FET4r 1 & LTI Stat5bh L ¥ § Stat5a
DFHERENEDHEABRE LTS (76), T RIER CTh 5 BFEIZIBVT,
Statsb DFHFEIC L HHRMML~DEEFE GRS T LIMLERH DL EEZ LD, TA har
A M EELIED AFRRIZISIT D StatSh DIEEL L ~LR0 | M SECAAFIZH5 1T D StatSh
DFHIZOWTIIARA RGN < . BHELA ORI BT 5 Lers BtEiHila o
Statsb FEE L~V EAZEHTHMAICOVTH HoERBEN TV AR, FD70H,
Statsb % [fHFE L72BRICA U 5 AREMED MW EHERIZ BT 2 Z MRS & & 72 D fEt
MLETH D, Lo L, AFFERERIT. iR~ 7 21281 B HEICKTT 58 LWisE
MG & LT, IQDMA % Hu 72 Stats OREREDRE & W\ ) 1REIEIL, ZRICETTE D
AIREMEZRIE L TV D,

F72., StatSb &/ v 7 XU v LIEBHFESRMROBE TIL, 2> he— L i L
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Figure 30. StatSb function downstream of LgrS5 in glioblastoma stem cells.
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