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Perturbation of the Warburg effect increases the sensitivity of cancer
cells to TRAIL-induced cell death

2017

cal
ALy
0 ;f
A
Hr



SR8

= OO ERE BN

181 TRAIL > 7 v

281 TRAIL v 7 F )V EFER L LTI O TE & S

3fi  TRAIL Mtk

4 8 W AR B = L X — R . Warburg 205
5 i CCN1 »¥8l & TRAIL #E L~ RS-

%5 38  Warburg 215898 PTBP1 & TRAIL 7 R h—32 %
F1H P
%5261 PTBP1 @381 & TRAIL #5E 0N AAMRSE~D RS 5-
5% 3 i TRAIL ittEEEMEIZ351F 5 PTBP1 4% E|
B4 IEMEREZE (ROS) DF A & TRAIL MHEAEEREERE ~D B 5.
% 58 CCN1 »¥33l & TRAIL #EME~D RS-

&
I
g
&
o

235 3Lk

W FEEAE H Ik

11
14
17

20
21
29
31
33

37

41

42

51

57



EA
JEZEESEIR 7 (TNF: tumor necrosis factor) (%, 1975 4|Z Sloan-Kettering ##

]

Hl

JEATOD Carswell H{Z &> T~ 7 AIZHE L 72 Meth A PIIEIC ML PE DEEIEZ
BlERZFINT & LTHRRENESA M I THD ", L%, TNF 77 3

—ETYA P A ELTT AR = A2 EF %5 TNF-a. FasL., TRAIL

(Tumor necrosis-factor related apoptosis-inducing ligand) 7¢ & 20 FE¥ELL Eas
Al ST D 23, TRAIL X, MBI AEEY D R RIS R IRA~OREE Z L
CTT R =V AFE S 7TV EMRNCRET DHESBEOY A b A TH
%, TRAIL IZ Death receptor (DR) 4/5 (ZfE& L CAN ATk L CHREEAIC
TRN=VAZFHEETHZ LML, DATRREL OB A TIHIZE W TR CTEE
IR E A D Z E B S TR Y #RBTHANED STV 4 BEET
I MFAAHE 2 R TRAIL X° DR4/5 Z 21 & U 7= HUIREE L BRI S bk~ 72 A A
[ZB W TEER BT T 5208 TRAIL MHPEOER, BIVER ORED 5 1k
Lipo=>8 Z X ) s b TRAIL MRS ORI & | TPERRRRIC B %
NTERAETDHZENVEFETHD L 52D,
AWFFETIE. TRAIL MHPEMEBRICA R R/ o1 & LT S AMllakr A e = %
b — (RO A A (Warburg 20 2R) @ pNE 1T W ZH 72 B i - PTBP1

(Polypyrimidine tract-binding protein) (23 H L 7=, Warburg 28 & 1%, 23 A



R iesg DA BIZE D & THIER IKFE L= 2L F—R#21T 2 R0ETH D
', PTBP1 % PKM (Pyruvate kinase muscle) 1/2 s F DA 75 A% —& LT
BEEE L. DAMIRICE W TITRINM AT T 4 > 7128 D PKM2 OFEBLOMENL
LloTng & Fex OBFE S L — 713 2 E TICKBR A OEREED 90%
LLET PTBP1 BSEREBIL TV Z E2HE L TEBY, PTBP1 BABAICKIT S
Warburg Z DA IC MERBIEFTHDHZ L hr Lz,

AHFFETIE, Warburg Zh B ORI MHZE 721 PTBP1 O3 & TRAIL 7%
DAAIASE~DES S (55 3 F-2 fi) & Warburg Zh F: D Biili 2 4 U 7= 5 MEfE
DOFEAEDS TRAIL MHPEMEERSEAE BT 53 S8 (58 3 -3, 4 fi) 2872126
I LTz, & 512, CCN1 & TRAIL #FEMIASE~DR L (4 3 #-5 fi) (oW
THET D,

AHFFE TR O NI F S . Warburg £ R D RRANZIZ ZH R BT Td % PTBP1
2% TRAIL MHPEREBRIZ A 2N 728050 F & 72 D Al RetE S R S ivfe, 4% . PTBP1
Z 9 2 LA sIRNA 2353 A D = 1)L F— R ORlHE D A 72 53 TRAIL 7%

B Z R L7e A DESR Y — XL LTI S LD,
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(1) Perturbation of the Warburg effect increases the sensitivity of cancer cells to
TRAIL-induced cell death.
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F2E WO REHW

E1H TRAIL > 7
TRAIL (%, 1995 £ Wiley & DHF5E 7 L—FI12 & - THE S "0, EMALT
MR OIED NKHlE, BER, BRI, 4 P Ek7e & O iilia T2 DI
DHHENTEY, MBI LT DRRNZEE~DOREEZNT L TT R F— A
s EMIBNICEET S M, TRAIL ZAKICIE TRAIL-R1  (Death
receptor 4: DR4). TRAIL-R2 (Death receptor 5: DR5), TRAIL-R3 (Decoy
receptor 1: DcR1), TRAIL-R4 (Decoy receptor 2: DcR2), Osteoprotegerin
(OPG) 0 5 FliNFfET % (Fig-1) %, DRA/S 1L, ¥ AT A VRIEICE T B
AA O IR UG Z R E LcaEL 72 —Th 0 | MlPsEEICIE
DD (Death domain) &FEINDT AR N — ZADOFHFEICHAOHEEZH LT
5. ZDOMI>D LT X=X TRAILFHFET R h— A& HET %, 'Decoy (6
D)L LTHIEL TV D EEX BN TS ™, DeR1/2 14, DR4/5 L Alliasha
ROFARIME TR DY, MRS DD ORI K OEREAR 427 5 TRAIL 2354
LTHT A=V 2ZFE LRV, OPG 1 TRAIL L D& BIFIMENIEH I
V7= TRAIL LB 72— & L TOAEMFRIERICOWVTIEHAL NS TW

720N,
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Figure-1 Characteristics of TRAIL-R in humans

TRAIL 7% DR4/5 IZfEHT 2 & RS MIAL-CIE B AL U 7o Ml 6F U CRrEAYIC
TR = AEFHET D, X BEESERIT ORA, TRAIL 25695 & DR
AT =B L RN O DD 3 7 &7 % —431 T % FADD (Fas-associated
death domain) %Y 7 /L — h &, FADD %2/ L CH A/—F¥ 8 BMEAT D 2
£12 L v DISC (Death-inducing signaling complex) & FEIZN 2 AR E AL
5, 2ok, A=Y 8 IXHCHRIC Lo TIEMIL S, 2 D ORKE
LTI R P—VREFEET D1 DIFFATHAN—ETH LI A= 3 DIE

ML~ AR T 5 0, MhiciX, Bid O8I~ G I =3 R U 7 REN



DIEK, ' N7 va b c Ot 1 A—8 9 OIFH(L, B AX—8 3 OiEMHA(b

LELNEERE TH D (Fig2) 12178,

TRAIL OAMFRIEFICOWTIE, SIE PSRN & G amflch o = &
SRR E STV D, TRAIL [FREMOZIZHEI L TR Y . U RNLHEE
(lipopolysacharides) oA v ¥ —7 x>/ EDOH A M A k- THEX
NDZENDLRERNEREBEZ o T b EEx LTS 718, Fiz,
Zheng L DML N—12 LD TRAIL / v 7 70 b~ 7 A ZBWT, U /iER
B R OVEBERIRSE DA, U AT U 7 3 Okt U RIS 2 R 2 &
WS TWD S, EEHIHNIC R D TRAIL O X 1220 Tl Walczack
LD T N—TIZL D e OIS AMIEZ B L7z~ 7 X2 recombinant
TRAIL Z#5- UTofE R, MG A XOM/NIRD RO bl Z & 0B THY
Hinkieote 2 TRAIL &7V ORHEMENCET 5 AW FRNER LT OBA
AR R 2 R BT FER ICBBRE W R Th 5, TRAIL > 7 F0iE, S A
FRRAICHEEIND Z L0 b, DACKTT 2R OB CH Y | 2 AMI
LIERAIRIZ 51T 5 DRA/S KON DeR1/2 DFEBL L~ )L DN E DR R Z § 72

5L TS EEZBLILTWVDDFEM 7B I IR S ST 20,
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Figure-2 TRAIL-induced apoptosis pathways



28 TRAIL V7 FNEERE LIZIBROEE & £ ORIBER

TRAIL FFHEHfastI LN AMAEIC L CEWRERMEEZ G752 &b, BAR
R OB AT T THERBE 2HE 5 Z LABfFsh TR Y AT
TN HED 5TV 5, 1999 4E (213 b MHAHE 2 B TRAIL % A 7= BilE AR
BT, SR 7B RMEh R A R LT 2 &b, TRAIL #2132 M
FEAZIEE A3 £~ 72 2!, Dulanermin (X, DR4/5 233 L TV % 28 A6 L
TH A R—EDOIEMAL & p53 AFED TR b — ZADFHE L2 HFE LTI S
72t MM Z B TRAIL TH D, 7T AD Soria 5%, 213 £ OHEFTIHE/FEFE
PRI/ N B 23 A BB % %52 & L C. Dulanermin @ paclitaxel-carboplatin (PC)
/ paclitaxel - carboplatin « bevacizumab (PCB) ~®O{fFH%h & K& V& 4 % 5F
i+ 5% 1| #HFkBR 24T >7= ° (Table-1A), Dulanermin &, HB& 3 L Tk
REWER X722 < BiF 728 A% R L7223, PC/IPCB DiBANC & v fHIFEM 72 HiE
B RE RS e ole, TOMBEMRLE LT, b MAAH 2T TRAIL IEA0ISE %
FHE L7200 DOR12 ~EST 2 2 & IR ISR 2 L b 2
T TIX, TRAIL R EZEME LT 5582 MUE 2 7 o — AV HURNR Bz S
MR & 7278 AR L TREIRFRER 3T DAL, PURIEZR TOMFER G113 8% < 17
ET 5, RIGDAKROFEBAHMIBIET A b— ADFFEEICEIC DRS Z#fEH L,

NEY NSNS AL DR ZE 42 Z L3 sE S TR0 DA



WX VIR D LS X —nR 5 2 Lv5 DR4 (mapatumumab) & L <
/%2 DR5 (drozitumumab, conatumumab, lexatumumab, tigatuzumab, LY-135)

ENTIUEM E LIHURESEDBR Sh T g & 2%, JiikpEsis A Bk
AT, WS ODDIERITRD T ¢ 772G B vz b O OIRHER L FFRE

& DPFH THE R RITE O N0 -7 (Table-1B).

(A)
[
Dulanermin (Recombinant TRAIL)
Phase n Cancer Combination Safety Efficacy
I 27 Colorectal Chemo+ BV Safe 6PR
I 24 Lung Chemo+ BV Safe 1CR/13PR
II(RCT) 213  Lung Chemo+ BV Safe No
I (RCT) 48 Lymphoma  Rituximab Safe No
& L
(B)
@
Conatumumab (Anti-DR5 antibody)
Phase n Cancer Combination  Safety Efficacy
I 12 Lung Chemo Safe 1CR/3PR
I 13 Pancreatic = Chemo Safe 4PR
Il (RCT) 83 Pancreatic = Chemo Safe No
Il(RcT) 190  Colorectal Chemo+ BV Safe No
[ L

Table-1 Results of Dulanermin and Conatumumab in clinical trials

(A and B) Abbreviations: BV, bevacizumab; Chemo, chemotherapy; CR,
complete response; PR, partial response; n, number of patients; RCT,
randomized-controlled trials

Anticancer activity was considered when the addition of the TRAIL-receptor
aganist demonstrated statistically significant activity compared with the standard
therapy



TRAIL ZZF IR & LT BUREIEORE A & LT, TRAIL it DS 2T
DAL H, R, BB LSO KT TRAIL ISHiHEZ 7R L, TRAIL itk
IR ATEEDOBFE THIE L Z STV D ATEEMED RIZ S 4L TRAIL 27 F /L Z 4
H L LTI DR & 7RERE L 70> T D B, TRAIL itk 27815 L 7= #ila T,

TR b= AFENED DRA/S OFBUX TR, TR b — U AHER T OFBUE R
DREGIRIZBENTND 230 DLED Z L6 4 TRAIL THPEMHEDIEI & | it

PEREBRICBE D 50 T2 FET 2 Z L AMHARBETH L L E XD,
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%38 TRAIL Titt:Hgss

IR & 0  TRAIL fifPEA 7 = X LIE T AR b — A&7 L7200 DeR1/2 12 & -
THEI SN TVWD EEZ BTV, EERIZ, DeR1/2 O & F BT O E 23
RANPATEHEICROONTEBY PEAREHBEAL TS Z E@EINT
W57, TRAIL (k3 2 s ME & OFRBARRITRTZMI S v Ty, JE4E,
TRAIL TifPE% 45 L7-#Ila Tk, 78 b— X#FE M DR4/S OFBUL T
FLIP (FLICE-inhibitory protein), BCL-2 (B-celllymphoma2) 77 3 U —., IAP
(Inhibitor of apoptosis protein) 7 7 I U —& W o727 R b — 3 ARAER D%
BRE OGN REE TN 230,

1. 7R = G55 MO DR4/S OFEBUKT

MAIZBT D@EATF IR RERER R ED T Y =T v 7 REIZL DT
R h— v AFFEMED DRA/S OFBUK T 23 TRAIL fFFHEIZEE G- L T\ Z & 3
SENTND %2 fEo T, D7 & HHEREN 7 DRA/S O BLIT TRAIL 75E 4
FEDIEEIZNETH DL EBEZ BN TWD, Fx LI E TITE MR
DLD-1 x4 % TRAIL MifE#k (DLD-1/TRAIL) Z{Efi4 % = &2 X v TRAIL ffif
MRS & L C DR5 OFBUL T & DR5 Offifazkimm E~D Y 7 L— KA FOR
BZB 5Lz (Fig-3Aand B),

2. FLIP O
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FLIP |, A/ N—8 8 LAEERIICHALL L TH Y FLIPs & FLIPR, FLIPL® 3
DT A V7 F—LBFIET 5 2, FLIPs & FLIPRIZ S 28—+ 8 L& L DISC
kA EST 2 3%, —J5, FLIPLO TR b —2 2RI 5\ X 28T 0%
L VLITEAFE LTV, EBRIFEH L7 FLIPL I3 H A 8—F% 8 b~T o &R
BT D 2 & THANR—EOEMELEZIET S ®, FLIP O@EHIIZZL < O
DATRDLINTEY, TRAIL 7 NVEFIH LR AIEEOREY & L CHifE
SHTND

3. BCL-2 77 X U —& /"7 EDOIBLE

BCL-2 77 X U—X U A"J7EIE, T hary R T7ToREE&EEZHIEL I ha>
RUT 2 LT AR b= ZORESCIHEFIZES LTWD, ZiLE TOMIEN
5T AR b= ZEEME D BAXIBAK OFEHURT & [FERIC, 7R b — 2o
BCL-2, BCL-XL, MCL-1 OiBFEIFEHIL, A AANTIIT B AL IES RS
CHHUEEZ R T E RSN E o TS ¥ TRAIL &7 F LI L T
BCL-2 7 7 I U — & /7 EHOFRBLEF S TRAIL THHEIZEI G- L T % ATREME DS
REISITND

4. IAP 7 7 I U —Z LR EOREIREL

IAP 77 X ) —Z U RV EIIH ANR—P A EENICHET L Z LIk > THRK

ML ARENT LS DOT AR b=V A ZHET D, DAIZBWT IAP X2 XIAP O
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FIRBDFEDO LN TWD, Xu bOWFEZ V—7 13 AP OREIMGNCEAE T 5 v

AT TF oG55 L1280 TRAIL DS MENEIET L Z & 4@mE L TE

DIAP 7 7 XV =& 7 B OWFIFEHL & TRAIL THPED RS 5 237RME STV 5,

5% TRAIL L& 7% —Th 5 DR4/DRS DFBLEZ X 5 TR T DK T1LEW

& TRAIL OOFH S L<IX, 7 b— Y ABLER T OFBLENH & TRAIL & OHfH

(X VARV DT R b — U A B S 572 L TRAIL MR IZ & HHE

e RIEN I SN D,
(A) o (B)
& DR5
N \6 g 12
0\9’ 0\90 2 iDLD-1lTRA|L
, 5 :
. e = ‘m 084
DR5 i |-uhs B o6
S
DR4 D wmmy o *
Z 02
©
FADD D D BNDR5
N Y M Cell membrane
ot 5 & =
A)
0‘
Q¥ (Kumazaki et al., 2015 kL v )
Figure-3

(A) Western blot analysis was performed to determine steady-state expression of DR5,
DR4, and adaptor molecule FADD. B-actin was used as an internal control. Also shown
are the steady-state expression levels of DR5 mRNA as relative ratios with respect to
the GAPDH expression level. The expression level of mRNA was calculated by the
AACt method. Means +S.D. indicated by error bars are shown. (B)The photomicrograph
shows the results of immunofluorescence staining for DR5 (anti-DR5) on the cell
surface and in the cytosol of DLD-1 and DLD-1/TRAIL cells. Nuclei were counterstained
in blue with Hoechst33342.
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BAF B AMRERR T XLV — B EERE . Warburg 1R

T, DA T DT RAERDO X —7 Y b & L TR F—HNIER SN

N\

TWd, MAMBITIERERS - RBREICB W TR N X —HA2 A %)

G

FAT 2720 RBEHEDOY 077 I 7 %2ToT0NDSH, £EDO—DN
'Warburg 2% LW H 8% TH D, Warburg Zh R 1%, 23 UM S B0 S0
TIZENTH TCA YA 7 VA EHET, WICHKBEELZFIH L T ra—=x
ZREL, REOILBREDWT 5] &) B35 % Otto Warburg 23ME"E L7286 D
THDH N, BAMKS Warburg 5% 11545 OICEE R EEIZ F 2 LT
HDN, PKM THh 5, Warburg %R OMEGHME %2 Figure-4 1Z7x L7z, PKM &
fRFERDIRAEAT v T THDHEART ) —)LELE VEE (PEP) b ELE Y
MR~ DG A S 2BEE TH Y | fRPEROMEEREFE L L CTE< ', PKM 121X
PKM1 & PKM2 D 2 5DT7 A V7 —L0NFEL, AT T4 2 ZiBRICE N
TT=xY> 8, 9, 11 ZHViAte: PKM1, =% 8, 10, 11 Y iAte&
PKM2 MATEHILD 2, NARMBIZH W TIEA T T4 % —Th 2% hnRNPAT,
hnRNPA2, PTBP1 A& HHT 5 2 L T2X V2 9 OV IALNRHE S, =%
V10 ZEDIAAT PKM2 BERET 5 Z L 36T g % 38 513,
K DGR R D 90% LA _ET PTBP1 AERHL L TH 0 IZET R TONRAME

IZB VT PKM2 RSB L TWAD Z & AR LTS %6,
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TCAHA I NEI N L7 v a— 2 TIE 7 v a—2 1 E/0 Y720 36ATP A3
EINDDITHK L, RFERTIZ 2ATP LVEAT HZ LN TE 7202 ATP @
PEAEZNZRDME, L LR D, fRFERIZTCA A 7 L L HER L TRIS AT v
TINHAITH D72 ATP ORFEARED S . DNAMIIZZ V2 —ZADEY iAZ
EILESE S Z L TRED ATP EAZARRICL TWD, Fo, iFEROFERIC
X 2 SOFEMNEFET B, 2F D TCA VA 7 )V OIBFETRAET HIEHEREFR
(reactive oxygen species; ROS) O34 ZMf| TXHZ & ThH5D, ML TIE
FPEAESNTZROSIZT R b =3 ARA— b7 7 V=507 1 7 F LfilasED i
BT, EFERZHERT 52 & TROS OFAELZMEIL TNDHEBEZX LI
TWo, b —DOORRIE, ISR OPRHED ZFIH LIc <2 =21 &~
FRIRIBE I L DG R OMRETH D, PKM1 2N FIZTEERL O W K CTEET 5
DIZKE LT, PKM2 (FHEATEE DR &R S L IX ZE&ETHET 5, 2
2 & MEOHIEEREIC 1T PKM2 OF a2 U UEREABES LT, U U
b &5 7= PKM2 2 EROTZAANEEC /2 5, PKM2 O F F-— BT
WRBIZORTZ D 2 & T MR TIIMRE R O FRERED D BFR LT <2 D,
MR Z ORI EE 2~ b —2 U Uit (PPP) ICEIE L., My
(IR U LTV 5,

P EoidY . Warburg ZhFIENAMAROHEE, £, =X —DEHITMmD
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THELE#ETH D,
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l H
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\ : / Pyrurvate
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36 mol ATP/ mol glucose 4 mol ATP/ mol glucose

Figure-4 Warburg effect
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# 58 CCN1DFBELL TRAIL HEAFE~DEE

CCN1 (CYR61) [ZCCN 77 I U —|ZJ@ L, Bl . HA bAoA >, {KHE
FIRRBIZ K DM A R L R ERk 2 BRI L > TIFE I Mgk~ Y
JABUNRIETEHD Y, CCNT 1L 4 DD RAL VBRI TEY Zh 2
NWEET AT 7V L7 ¥ —RNRp 5 2 L ilaoiEss, bl 8
i, AAER E Ok 2 IR IRIEE ORI S LT D B, ST Sy T 2 B
R NRIETHY, a s OV Ta=y IR/ ETEAHLEROH D 2
BAEZERLTND ®%0, ok g0y 7=y MIEKEAA(EL, 20 ML L
DaBDOATTYURRESNTEY, TOMAEDLEICLVHEEGT 50T
ME72 % 5001 CONT XM O HFE-CAEAFIC B G 5 — 07, SRESFRIIRIC BV
T CCN Z# U /7%, TNF-ab L<(Z FasL FEFTT7 AR b — X &0 5
Z AN in vitro KUY in vivo DR THLMICR-> TS %2, TDOAI=Xn%
Figure-5 (2779, CCN1iZA > T 7 U Loghy &> T 1> 4 (Syndecan-4) ~
DFEGEN L TE-VRF 7 —F (5-Lox) DIEMALE Gk~ o A B =X A
& W KD ROS /A SH 5, #H TNF-aF M Tlx, NF-kBA T A/ S—E D
IEMEABRE T 5 c-FLIP ®F5E < ROS #4795 = & T JNK (c-Jun N-terminal
kinase) OIEMALZILET 274+ A7 7 ¥ —EHFHETHZ LICE Y TNF-0#

BT RN —VZAZHEL TS, LS, CCN1 Ik THEASHTE
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ROS (% JNK OiEMA LA RERER L. ZO/EE FLIP O ZHET 52 LT
TNF-aiF 8D T R M= 2 & RtET 5, & 512, ROS O¥4 1 p38/IMAPK %
EMALSE BAXD I hay RUTA~DREKRDY b7 o hcDHEFE L,

FasL Zr L7277 R b— 2 &R T %, BNAMIEIZI T % CCN1 O 250
T ORI & I L TV D, BADRE CIIRMESFMAE 2 EE L STk
D, BAIZEITDH CCN1 OIBEREIFEELL, AKT R° ERK & 7 F L 2iEM L S® 5
Z L CIEBHESCMAE EELY FASE D 2 ENRERR~Y T A W ER X
DB ME 2o TD O AR, RINEIRAS AZE W T H TRAIL 777 FTiEA ~
TV LT T —aBs asPs ~DfERZ T LT TRAIL 558 MM 2 B3 %
ZEDH B E Ao 72 2 BINCIRS AR PC3 12 81F 5 TRAIL & ORISR

% ROS ®¥ 41X 5 L CTH 53 PKC  (Protein kinase C) adDiEMALIKIFEATIZ
HEIND 2 EBBE STV DRI O S Tunzn %2

CCN1 OT R F— AFEEHEILZ CCN1 O A T 7Y v L T H—LIS~DfE

%

Ab L <& TRAIL FEMAsEIZBE 545 Lkt %— (DR4/5) OEEIZRAET

52 &b TRAIL FEMIGENMEE SN D DO TIE RV EZX BN D,
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Figure-5 Signaling crosstalk between CCN1 and TNF-a or FasL in fibroblasts
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% 3% Warburg 2 RR# PTBP1 & TRAIL #5E 77K b — A

FAH P

TRAIL Z 4 L7253 AUl 45 B 1 70 MR SE L TP LIRS 3K DRy & L CTHIfRE S LT
W5, b MEAHEEZ R TRAIL Xt N OAEERNIZIT 2N IEF 1<, &
ERITHEREIREEOREN H D5 Z &b, BIfElX DR4/S ZIER & LIcHiREZED
BAF M THOIL TV D, L L7en s, TRAIL MO N K X 72 fEhE & 72 > T
B RIZADRIGFIEITMENL STV, & 2 TAE T, TRAIL #FE M
FEZ R L 7oy A OTRIEIEOBHFE 1T WM 1T TRAIL MRPEMEFRIZBI D 2 51 D [RIE &

O DIHEAEEREEAE OfEIR 23 7,
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#24 PTBP1 O%HL L TRAIL 755723 AL ~D B 5

D3 AR FE Y 72 = 2L 2 — RIS C & 5 Warburg 2R 13 PTBP1/PKM 77 A
F=RICEo>THIMLTEY, ZNE TIRKIBNADEERBRIED 90%LL |- T
PTBP1 A@ERH L TWND Z & 2HAE LT\ 5, 2 FEMIEKEZ VT LA fRhr GE
BPRIETr 7 74 V) &47ol-& 25, DLD-1 & i L C DLD-1/TRAIL (255
W PTBP1 O&EFEELGED Hiviz, FEEITEFIRREIZIIT S PTBP1 O & L)
JEL_NVTORBEZVTAZ Tay MECKXORKRIELTZE 2 A, 7 LA i

Hr D& R & AR DLD-1/TRAIL (23T PTBP1 O EBE AR I L

(Fig-6A) .
(A)
\g
&
NN
B-actin | — c—
Figure-6

(A) Western blot analysis was performed to determine the steady-state expression of
PTBP1 in TRAIL-sensitive DLD-1 and —resistant DLD-1 cells. B-actin was used as an
internal control.
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% Z T, siRNA ZH\W\WT PTBP1 O%8ilx /) v 7 X7 LTk TRAIL (Zx5
DI MEA~DOR BTN LT, W oMIERRIZB N TE PTBP1 2/ v 7 X0
Y LTI TR K 20% oA oD 8RO b (Fig-6B) .
DLD-1/TRAIL (23 W\ THZHIMEI IR 2~ 720y TRAIL 5 ng/ml (280 TH
PTBP1% /) v 7 X325 Z & CTRAILIZ L AR HEMIZCHEE NS Z
&Moo 7o (Fig-6B) ., Figure-6C T/R9 X 9IZPTBP1 %/ v 7 X7 LTl
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Figure-6

(B) TRAIL-sensitive and -resistant DLD-1 cells were transfected with siR-PTBP1 (2 nM)
for 48 h and then treated with rTRAIL (5, 10 ng/ml) for 24 h. The cell viability was
estimated at 72 h after the transfection. The cell viability of the control (0; PBS alone) is
indicated as 100 %. The growth inhibition effect by TRAIL with and without the
transfection with siR-PTBP1 was assessed by the average value of the growth inhibition
ratios (Gl) at each TRAIL concentrations (5, 10 ng/ml). We defined the synergistic effect
(Syn) by introduction of siR-PTBP1 as the ratios of siR-PTBP1 to control siRNA Gl value.
(C) Western blot analysis was performed to determine the level of the active form of
caspase-8. B-actin was used as an internal control.

EHiT, PTBP1 %/ v 7 Z v v Lizfilalc 51 5 = 1L ¥ — Rt~ DB % i
ALY 5 & PKM2 725 PKM1 ~D A A F 3 BIEE S 417 (Fig-6D), PKM1 DFEH
PDHE LD Z L THRERD O Vb ~D > 7 R TR S, Mian
D ATP L~UL L IRIE R DRAKFEY) T DL L~V ORIE % 1T > 72, PTBP1 %
J w7 gy LM, Ml o ATP UL O8N & LR L~ L Db 38
B BT (Fig-6E), Z OfEHR N5, PTBP1 ORIE FIZ L VMmN D= %L

T — RN — AR OB Y Vb~ 7 P L TWD I ENghoT,
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Figure-6

(D) TRAIL-sensitive and -resistant DLD-1 cells were transfected with control or PTBP1
siRNA (siR-PTBP1; 2 nM) for 48 h. Western blot analysis was performed to determine
the expression of Warburg effect-related genes. -actin was used as an internal control.
(E) TRAIL-sensitive and -resistant DLD-1 cells was transfected with control or
siR-PTBP1 (2, 5 nM) for 72 h. The ATP and lactate production were normalized to cell
numbers, and that of the Control (0) is indicated as “1”.

FEELZ PTBP1 @/ w7 X2 X% Warburg Zh B O BLHIGEH  (fFE R0 5 Rk

MY b ~DAA v F) A TRAIL 2k BRGSO BIEIZEE G- L TV 2 D)

R¥

fEFERDILEHTH D 2-TAF 7 a—2A (2-DG) & MW THEEL 72,
DLD-1/TRAIL |2 2-DG % 48 FfH{EH SE721% TRAIL Z 5 L 7 T AR

N DB b & 1 23— E8 8 DIEMHALFRO biviz (Fig-6F), b d
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Figure-6

(F) TRAIL-resistant DLD-1 cells were pretreated with 2-DG (5 mM) for 24 h and then
treated with rTRAIL (5, 10, 25 ng/ml) for 24 h. The cell viability was estimated at 48 h
after the start of treatment. The cell viability of the control (0; DMSO alone) is indicated
as 100 %. Western blot analysis was performed to determine the level of the active form
of caspase-8. B-actin was used as an internal control.
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S b2, PTBP1 O¥EEL & TRAIL #EANSE & OB EH LT H72DI2, |k
U R T — B FEPERRBREIC L W TRAIL @ ICs 5728 20 ng/ml UL ETH - 72 &
KGR SW480 & TEH b MELMR EEGMIaE MCF10A % v CRIERD
FERAAT - 12, T OFEH 2 TRk D TRAIL @ ICso 1%, L1 20.2 ng/ml,
102.1 ng/ml & 727, WIHIZ, EFIRAE 1% PTBP1 OBl A2y =A%
7y MEICE Y REGE L 7o, W offatkiz sy T 6 DLD-1/TRAIL & [FIERIC
PTBP1 O &8 B NG H 4L, MCF10A TZEDOREL L~V i b s 2 &30
~7= (Fig-6G), &Iz, PTBP1 ®%8l% siRNA ZFHWC/ v 7 X7 v LizkED
TRAIL (23 2 M~ DR 2 Bk L7z, W T I OMIaRIC IV T h TRAILS
ng/miZBWTPTBP1 %/ v 7 X7 3% Z & TTRAILIZ X 5 AlfasE A FH 3R/
ICHEEIND Z N oTe (Fig-6H), 1 T%H TRAIL @ ICs fE e b W
MCF10A T TRAIL D MBI R0 < 7835 5 417- (Syn:2.94) , Figure-6G
12~ 9 & 912, DLD-1/TRAIL & [AARIZ PTBP1 ORBLAE ) v 7 X352 LIC
£V PKM2 25 PKM1 ~D A A » F 588 b7 (Fig-6G)., LLEDFERNG
PTBP1 O &EF8LIE TRAIL itk & BE LTk 0 . TRAIL MHPED TR HIAEKIX &
PTBP1 D38l %z /) v 7 X405 2 L2 XV TRAILIZKTT 2 s o [a11E 2h F

DGRV & Do Tz,
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(G) TRAIL-sensitive DLD-1,

transfected with control or siR-

TRAIL-resistant SW480 and MCF10A cells were
PTBP1 (2 nM) for 48 h. Western blot analysis was
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performed to determine the expression of Warburg effect-related genes. pB-actin was
used as an internal control. (H) TRAIL-resistant SW480 and MCF10A cells were
transfected with siR-PTBP1 (2 nM) for 48 h and then treated with rTRAIL (5, 10 ng/ml)
for 24 h. The cell viability was estimated at 72 h after the transfection. The cell viability
of control (0; PBS alone) is indicated as 100 %. The growth inhibition effect by TRAIL
with and without the transfection with siR-PTBP1 was assessed by the average value of
the growth inhibition ratios (Gl) at each TRAIL concentrations (5, 10 ng/ml). We defined
the synergistic effect (Syn) by introduction of siR-PTBP1 as the ratios of siR-PTBP1 to
control siRNA Gl value. Data are expressed as means + SD of 3 different experiments.
*p<0.05, as indicated by the brackets (Student’s t test).
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%38 TRAIL MHEMEICISIT 5 PTBP1 O#E

ZINE TONZEN S DRSS OFBUKT L filaRim E~D Y 71— A FOAR
23 TRAIL it O BN TH 5 Z & 2 5 Lz %, KEiTlx, PTBP1 %/ v
720 LTEBRIZ 2 D0 TRAIL THPERE SRR S D038 2 MERGE LTZ, 4]
WIZ, SiR-PTBP1 % F T U A7 =7 v 3 1tk 48 I TD DR5 DT L~ )L %
VEAZ Ty MEICKVREELTZ, £DREFR, PTBP1 &/ v o XU L
FlIZ 3 C DR OFEBINBAFE ICHIINT 2 Z L B B2 E 72572 (Fig-TA) .
% ZC, PTBP1 OFBI~RT X —%ERL L, PTBP1 23 DR5 DHRFIZ 5 % % 2
ZHREEL7Z, DLD-11Z PTBP1 ORHARI X —% N TV AT =7 23 L 24 B
#1281 5 DRE DRI LNz A Z 7 ny MEZKVFHELZE 25,
DR5 ORBUK TR L=y (Fig-7B), 7 v~ TF o ibkis it PTBP1
L DR5 OEAERE G 3380 59 PTBP1 43 DR5 DA EIZH G- L TWARW I &N
O E o7, RICDRS Offifazm E~DV 7 v— kX FORB~ORE
ZRREE L7z, 2 FEAMAAERIC siR-PTBP1 2 hZ A7 =7 v a U4 48 [ TO
DR5 DM JRTE 2 S e ik 1 0 3l L 72 /5%, W hofilarkic s
t PTBP1 O%H%E /) v/ X352 LI LV HifuEE -~ DR5 DI HIY
ma@lgzsnie (Fig-7C), LLEDORERN G PTBP1 ORBE ) v 7 X0 5

Z L TDR5 O¥H LM E~D Y 7 b— kX 2 R AFEE S U TRAIL fifE A
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Figure-7

(A) TRAIL-sensitive and -resistant DLD-1 cells were transfected with control or
siR-PTBP1 (2, 5 nM) for 48 h. Western blot analysis was performed to determine the
expression levels of PTBP1 and DR5. (B) TRAIL-resistant DLD-1 cells were transfected
with control and PTBP1 expression plasmid vectors (0.2 ug/ml) for 24 h. Western blot
analysis was performed to determine the levels of PTBP1 and DR5. (C) TRAIL-sensitive
and -resistant DLD-1 cells were transfected with siR-PTBP1 (2, 5 nM) for 48 h. The
results of immunofluorescence staining for anti-DR5 antibody binding on the cell surface
and in the cytosol of untreated (0: Control siRNA) or siR-PTBP1 transfected cells are
shown. Nuclei were counterstained in blue with Hoechst33342. Anti-DR5 antibody
bound to the cell surface, which is indicated by the white arrows.
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FEA TEHEEFR (ROS) OFA L TRAIL MiHEMEEREE~DBE S

ATEIIZ 3BT, PTBP1 12 DR5 OEAEIZEHER G- L TV RN &b | AR
DL F—EH O (Warburg 2 RO BiHIE) 725 DR OFE BN G L
TWAPERF LT, % 2 8cB W T PTBP1 O%FHE ) v 7 X452 LIS

£V PKM2 725 PKM1 ~D A A FFHE S v, MR O 30— G708 —

paisty

FEFE RO X bay KU TIZEIT D TCAY A 7 VT X AEbr Y ER{kiC
ZRTHZEEHOLNTL, MEATIERERERESE (ROS) 2334 L TWDATEE
PERTH STz, Fox O V—7133 Tz, PTBP1 ORBLZ ) v 7 X0
52 LI X0 MIAN TROS DIAENHINT 2 2 LA HE L TW\W5 % 22T,
MR THRAE L7z ROS & TRAIL MEMERREERE~ DB G A MEET 272012, 1t
LA THDH N-TEFLL AT A (NAC) ZHWTHEREZIT-7-, NAC % 6
IRFRIVE A L7212 TRAIL (2T DSt~ D28 4 N U 3 7 0 — B R PR R
FEIZXVRE LTz, £OfE, NAC ZEH SE-fifaics T, PTBP1 @/ »
7 XA KD TRAIL FFEMEN —FF v L IND T Ennghole
(Fig-8A), FERIZBUEEN T 212, NAC Z1EMH SH7-AIIETIL PTBP1 © / v
I E AL DR SN TWZDRE OFBLE ) 7 b— kA2 N OFHE S —EF
yrerEInsdZ EnHLNEZ 5T (Fig-8B and C), ZILHDFERNMG .

PTBP1 @/ v 7 X7k % DR OB LY 7L — kA FDOFEX
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Figure-8

(A)TRAIL-sensitive DLD-1 cells were pretreated with NAC (1 mM) for 6 h and then
incubated with siR-PTBP1 (5 nM) and/or rTRAIL (5, 10 ng/ml) for 24 h. The cell viability
was estimated at 72 h after the treatment. Data were obtained from 3 independent
experiments. The cell viability of the control (Control; Control-siRNA alone) is indicated
as 100 %. (B) TRAIL-sensitive DLD-1 cells were pre-treated with NAC (1 mM) before
the transfection with siR-PTBP1. Western blot analysis was performed to determine the
expression level of DR5 protein. B-actin was used as an internal control. (C)
TRAIL-sensitive DLD-1 cells treated with NAC (1 mM) and/or siR-PTBP1 (5 nM). The
results of immunofluorescence staining for anti-DR5 binding on the cell surface and in
the cytosol of untreated (0: Control-siRNA) or siR-PTBP1 transfected cells are shown.
Nuclei were counterstained in blue with Hoechst33342. Anti-DR5 antibody bound to the
cell surface, which is indicated by the white arrows. *p<0.05, as indicated by the
brackets (Student’s t test).
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# 58 CCN1 & TRAIL Mt ~DEE

AEiTix, DLD-1/TRAIL {23\ T Control #ila: PTBP1 %/ v 7 X L=
M % T T LA T 2470 PTBP1 O v 7 X2 7 T L 5% D> TRAIL
MHERESR A T = X LD Z21T > 70, ZOfER, PTBP1 %/ v 7 X w2 LIz
HZ 3\ C CONT 5 T DB /e R BUTH#ED R HitTz, CCN1 I, A>T 7
VU AER R RIBTHVA LTI o Le T E—ITHiET 5 & THillEE S,
Wiz, AT EE A RIS RIS B 5 LT D 8 —J5, CCONT IR
DS AUV T TRAIL FBEMEE A2 #9035 Z EnE Sk, 748 h—
VADHEICEGTH I AR STV D %,
DLD-1/TRAIL ~siR-PTBP1% 5 27 = 7 3 > L7=F CCN1 @ mRNA,

BRI BIB L)V ERGE LT, EFEIREBIZEBWTZEDOIRENRD 570

[Y

DIZXF LT, PTBP1 %/ v 7 Z7 LA TIEBEE IC mRNA, # X7 F L
ASULTHREADEM L TWND Z ERSh-oT- (Fig-9A), £ ZC PTBP1 @/ v 7
B A2 X 0 FHE Sz CONT OFEHLS TRAIL ffAE OB EREIC LD X 5 i

BEHELTHWDONRIAELTZ, #IHIZ, CCN1 OFBE N7 ¥ — & FR L
DLD-1/TRAIL (& CCN1 Z i@ FIR B L 7= o> TRAIL (Z%f3 5 sz P % 3FAl L 7=,
CCN1 R X —% N TV AT =7 v a % 24 RRIZEB W T ORIBUTTHENE O

DITCTZOARERTIEI N T VAT =7 a3 1% 24 R Ofifin 2 CCN1 i FIFEHL
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Figure-9

(A) DLD-1/TRAIL cells were transfected with siR-PTBP1 (2, 5 nM) for 48 h. The
expression levels of CCN1 mRNA as a relative ratio with respect to the GAPDH
expression level was evaluated by RT-gPCR. Also shown is the expression level of
CCN1 protein determined by performing Western blot analysis. Means (S.D) indicated
by error bars are shown. (B) Control and CCN1-expression plasmid vectors (0.2 ug/ml)
were used to transfect DLD-1/TRAIL cells for 24 or 48 h. Western blot analysis was
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performed to determine the expression of CCN1 with 3-actin used as the internal control.
(C) Control and CCN1-expression plasmid vectors (0.2 ug/ml) were used to transfect
DLD-1/TRAIL cells for 24 h, and the cells were then exposed to rTRAIL (10, 25, 50
ng/ml) for 24 h. The cell viability was estimated at 48 h after the treatment. The cell
viability of the control (0; PBS alone) is indicated as 100 %. Western blot analysis was
performed to determine the expression of activation of caspase-8 with p-actin used as
the internal control. (D) MCF10A cells transfected with control or siR-PTBP1 (2 nM) for
48 h. The expression levels of CCN1 mRNA as relative ratios with respect to the
GAPDH expression level was evaluated by RT-gPCR. The expression level of input
DNA is indicated as “1”. (E) DLD-1/TRAIL cells were transfected with control or
PTBP1-expression plasmid vectors (0.2 ug/ml) for 24 h. Western blot analysis was
performed to determine the expression of PTBP1 and CCN1 proteins, with -actin used
as the internal control. *p<0.05, as indicated by the brackets (Student’s t test).
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Figure-10 Schematic diagram of the mechanism and machinery involved in the
TRAIL-induced apoptosis by silencing PTBP1
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1. FA3K
Recombinant Human TRAIL-Apo2L Ligand (#4354-10; BioVision, CA, USA), 2-
7 4 ¥ v-D-7 /L = — A (Sigma-Aldrich, St. Louis, MO,USA), N-7 & F/L-L-2 &

7 A (Sigma-Aldrich, St. Louis, MO, USA)Z i ] L 7=,

2. e

b b KBS fBE £k DLD-1. SW480 (% . Japanese Collection Research
Bioresources Cell Bank (Osaka, Japan)J Y i A L7z, MCF10A (%, American
Type Culture Collection (ATCC Manassas, VA, USA) X v A L7=, HIRRIXEE A
#% 6 M H LN G L < 1 MycoAlert Mycoplasma Detection Kit (LTO7-118; Lonza,
Rockland, ME, USA) CEB L 7= D% fiH L7-, DLD-1, DLD-1/TRAIL ¥
SW480 % 10 %FBS 1 & RPMI-1640(189-02025; Invitrogen, Carlsbad, CA, USA)
T 5 % CO,. 37°COSM T THi# L7, MCF10A |3 MEBM(CC3150; Lonza,
Tokyo, Japan)# T 5 % CO,. 37°COSM: T CTH#E L7=,

BRI, B YU R T — BRI K0 B L7z, BEEZ oMl

Bz NN T N— EERIRG L, MERGHERIC TAEMRERZR R L, =
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& — VRIS R 5 AR A (%) &2 M fn A A & LT,

3. vZRZ Ty MENT

3-1 XX EH

& X7 E 2 1%, Protein lysis buffer (10 nM Tris-HCL. 0.1% SDS. 1%
NP-40, 0.1% T AF > 2—/Lfg) ~ U 72, 150 mM NaCl, 1 mM EDTA)IZ 1%
Protease inhibitor cocktail, Phosphatase inhibitor cocktail Il &Nl Z & LT
MAWie, 2 37 BRHHEIZ B U 7o /e 2 0 <, 20 0 DK IC#E S &
oo =D, 13,000rpm, 4°C. 20 i OriE Uiz, 0B L 7c BIE A B
L.EZ ™ IEY T e Ui, # X7 B ERIL, DC Protein assay kit (Biorad,
Hercules, CA, USA)Z W TiT o7z, E& L7 ¥ /37 'E % SDS sample buffer
(62.5 mM Tris-HCL, 2% SDS. 10% 7' V-t&wm—/, 50mMDTT, 0.01%~7 2%
7z /) =)V —) BRI LT 50 pg/ul (ZFHFE L, 98°CC 5 JrfHuiEILER L 7=

?;XA\ 7KJ:T 5 Fﬁﬁﬁ%% L/fk_.o

3-2 BRVKkEIR L UHRE

BRIKENZ X, A — Y —F /)L —% —(Wako)}% U Super Sep Ace (Wako)% >
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7=, VkEh%. %/ % blotting buffer (25 mM Tris, 0.2M 7' U 2>, 20% A &% J —
IINZ 5 53R L7z, PVDF * > 7 L > (PerkinElmer Life Sciences, Boston, MA,
USA)IELA & 7 — iz 3 43fiR L, &Kz 5 5 liR L7z, £ D%, blotting buffer
2 5 43R L=, B2 & | blotting buffer 1218 L 7= A#k, PVDF 2> 7 L,

T, AHONIAICET, 15V, 370 mA T 40 4G LT,

3-3 vZRF U TuvT 4T

HRE1% . 0.1% Tween 20 &4 50 mM Tris-HCL buffer (TBST) Tl L. 5% A &
LAINVTERICIR LT 1 B 7 e v %27 L7z, TBST THE L. PURAIRIR
(2%BSA. 0.01%7 fkF kU w7 &, TBST)TAE L 7= —FiKICE LT 4°CT
—BR i S 72, TBST TUEW L72t%, 5% A ¥ A /L7 BRIR CA R L. Luminate
Forte Western HRP Substrate (WBLUF0500; Millipore) TH 5yt & 7% 12,
Luminescent image analyzer LAS-4000 UV mini (Fuijifilm, Tokyo, Japan)% >
THH L7z, —k$HiikiZ PTBP1 (#8776). DR5 (#8074). Caspase-8 (#9496).
CCN1 (#14479)/% Santa Cruz Biotechnology (Santa Cruz, CA, USA) X v . FADD
(M035-3)i% MBL (MEDICAL & BIOLOGICAL LABORATORIES CO, LTD, Nagoya,
Japan) X ¥ | PKM1 (NBP2-14833SS). PKM2 (NBP1-48308SS) /X Novus

Biologicals (Littleton, CO, USA)Z il L 7=, = bk r —/LIiZiL anti-B-actin
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antibody (A5316; Sigma-Aldrich) % {# ] L 7=,

4. Real-time PCR
4-1 RNA #iH
#MiE > RNA X NucleaseSpin miRNA kit (TaKaRa, Osaka, Japan) % i ] L4 L

7. RNA &{Z UV spectrophotometry |2 CTE&E L 7=,

4-2 mRNA OE&

PrimeScript RT reagent kit (TaKaRa)z{# /] L, 37°C15 47, 85°C5 f), 4°C T RNA
T TN OWER GRS &4, 855 cDNA % &Rk L7, Quantitative reverse
transcription-PCR (qRT-PCR) i i (Z (& Universal SYBR select Master Mix
(Applied Biosystems, Forester City, CA)& U\ Tabele-2 D77 A ~—t v k& ffi
I L7z, GAPDH ® mRNA &&=y ha—Lv & Lz, 95°C30 f CHIIZA M
ZATo721%, 95°C5 BOEMKIEK TN 60°C60 7 =—1U 7 « RMIGE
40 YA 7 VATV, 95°C15 F), 60°C30 0. 95°C15 Fo D X7 » 7 Cralfig th#f % 43

HrLize &4 7O ROGIE 3 [EF21T0 0 AACHEIZ T mRNA &4 1R LTz,
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Primers Sequences

DR5 forward 5-GAGAGACTATAAGAGCGT-3’

DR5 reverse 5-CTTCCTGAAGAGAACCACAC-3’

GAPDH forward  5’-TCTAGACGGCAGGTCAGGTCCACC-3’

GAPDH reverse  5-CCACCCATGGCAAATTCCATGGCA-3

Table-2 Sequences of primers using in this study

4-3 miRNA O JE &

miRNA O & &#(Z 1% TagMan MicroRNA Assay (Applied Biosystems)Z fifi i L 7=,
¥ 7 TawMan MicroRNA Reverse Transcription Kit (Applied Biosystems).
stem-loop RT primer (Applied Biosystems) 2 O RNA # > 7 /L ZiEA& L. 16°CT
30 47.42°CT 30 47.85°CT 5 43.4°CT 10 3 DA T RT & %#4T - 72, qRT-PCR
121X TapMan MicroRNA Assay W@ PCR primer (Applied Biosystems)f O}
THUNDERBIRD Probe gPCR Mix (TOYOBO, Osaka, Japan)z i L7z, 95°C
30 b CAME S H 72, 95°C5 TP, 60°C60 MO % 40 YA 27 LATUWAACE TEIT
TmRNA &% 5HH L7, RNU6B ZNEi= s hr—L b L, &% 7L ORG

X 3 |F 21T o7,
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FAAIE 0.5%10° cells/mL ORAHETE Vo7 L— MIEHE L, bTv
AT =7 vayEATO 24 WA L, 7 b— MIEE S, AWFRICEE
F L 7= siRNA (Invitrogen)DAd%11x Tabel-3 (27~ L7z, Control & 72 % FERFRAY
RNA [ Hokkaido System Sciences (Sapporo, Japan)X v i A L7, siRNA (X
Lipofectamine RNAIMAX (Invitrogen)Z i/ L T F A LMV R Y — AZ B S

HOMBEANICEA Lz, B EAZITo7 48 BFHRZRICEIR L, £7 v A1

fEH L7z,
Gene Sequences
PTBP1 5’-AUCUCUGGUCUGCUAAGGUCACUUC-3’ (siR-PTBP1)
Control 5-GGCCUUUCACUACUCCUCA-3

Table-3 Sequences of siRNAs using in this study

6. ChIP7 vtA
DLD-1/TRAIL {ZSiR-PTBP1 % F 7> A7 =7 v a > L, 5%C0O,, 37°CT 48 I}

152 L7, ChlP 7 v & A (21X ChIP-IT Express Enzymatic (53009; Active Motif,
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Carlsbad, CA, USA) O DR5 antibody (Cell Signaling Technology)z Hv 7z, =
7o ARV T 473 hu—/L Lk LT Antibody against Suz12 (39357; Active Motif),
I HT 47 3 h—,L LT rabbit IgG (53025; Active Motif) & i L 7=, o
RO TR L 7= DNA 1% Real-time PCR (2 CHiiE L. Input DNA D 2K &(Z

PN RVAR: [ FE S oY it

7. L-lactate 7 vt A

DLD-1 A& O DLD-1/TRAIL (Zxf L, siR-PTBP1 # N7 A7 =7 v a L,
5%CQO,, 37°CC 48 Iffiksse L7, MllaZ eI L, L-Lactate Assay Kit (700510;
Cayman Chemical Company, Ann Arbor, MI, USA)% H\CHIAEN @ L-lactate %
& OWE 21T - 72, BEMEIZE Y v 7 v OERMIRECCHiE L, Mg g

pEARELE LT,

8. ATP 7 vtA
DLD-1 JO* DLD-1/TRAIL IZ siR-PTBP1 Z h 7 27 =7 2 a3 L, 5%CO,,

I7°CTHEHE L7z, 48 2 ICHIfZ [FIX L, ATP Determination Kit (A22066;
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Invitrogen)iZ T ATP L~LZlE U7e, HIEMEILS o 7L O AR CHiE

L7,

9. SEHOLYLE
g a0 kY413 Cell Signaling Technology 7' 11 k = — LI fiE > 7=, DLD-1 &
O'DLD-1/TRAIL [ siR-PRBP1 # FJ > A7 =7 2 a L., 48 Rl Ofiin %
[F¥ L7z, Smear Gell (SG-01; GenoStaff, Tokyo, Japan)x FHH\"TAZ A KH 7
RIS ZE 25 S, 4% RV AT VT B RIZR LTEIRT 15 SR 2 [
E L7, PBS ICTHiIlaZER L7 vy X 7Ny 7 7 —(1xPBS, 5%IFE V%
Mm%, 0.3% Triton™X100)T 60 3l 7 n v ¥ 7 Lz, 20k, 7uvFx 2
Ny 77 —5WHIBREL, —FikE T 774 L T4 CT—HArFaX—FL
7co PBS TPt L7k, SOCAE “IRPURZ N CTHEFT, =8I T 2 IRfE A =%
2_— |k L7z, TRPUKRIZIE, Anti-Rabbit IgG (H+L), F (ab’), Fragment Alexa
Fluor 488 (#4412; Cell Signaling Technology)Zf#i fi L7=, F7=. Mgl
Hoechst33342, Hifu B4 f4|Z fluorescent F-actin probe Rhodamine Phalloidin
(Cytoskeleton, Denver, Co, USA)Z i/l L, —RHUIK L RIFFICA o F 2_X— K L

72 HEW®RELZITW., HAFZHRIMLZ S O % BIOREVO fluorescence
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microscope (Keyence, Osaka, Japan)iZ T#I%2 7=,

10. HEHFROMEAT
A HEBRT 3 AT oI T o 72, EBREGEIT EMEHEREFZE TR L, St a0 72 thig
X Student's ttest (IZ L VT o572, fEMREK E% R ZABEEZLY & Liz, £ 77

DA B F513#p<0.05, #%p<0.01, ##+p<0.001 TR LTI 5,
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