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S

W AR A RS - T ARSI 7E R o %8 88 - 48 RNA-seq £l AE 4= AT
FEAREAE A FIRER A N ARRR IR - RS LN 0 5 S i AR A R - ABHFTLLFL A
FFEE AR R R e =0 (RS N R AIAR A &2 BH » #E 171 LA RNA-seq £l o34t - 544 16,000
FEFRIAFRER > REIEREEE S HT4ER1 > &9 100~5,000 {EERIFRE 225 > R R ek F A PR g 2
IR > SR A AT RN AN B BB A E - eSS BRI LA TR
F B RARRA o SCESURMIEEE - MR AR S PR i R e BRI - 58 Rk qRT-
PCR 5338 - MERDEBRGER - AT A8l S8R AR & I HB AN R IR B LRI - RR
SRS BRI R AN - 5 BB AR o 37 S e A AR R AV TR R

=~ R
—~  ARERESUREET
(=) ~ FEHREEZRE?

AT 20 FEPR > BB RS ARG R > ILE 2002 A 8 43 24 Bh— ARESE 5 2022 FFARET
4 Ty SERA — NFERE - B SEAIZEE - HAN » BEE H AT R XA BB LE -
FEHE HOET ANBUE 28% @ SR 16.7% - FEAR R IZE VS DT B EAEDE - B A IEHEMR
BEZGHET  SFFEHENEEEL N 60 BAW » B ANEEFEIZE 26 ATHIHE
BRRERIVRIE R 72 5% SR EAEASWHO) BB RIE 25 7)) IEHL 3 fZ -
PRIATEEEER - SRHUHE 2 HYRE S e e B L e ny b - TR - ke - Ml - /i
TEAEES S E U ERAURZ AR (Bose & Le, 2018) - mfEE SR RERESR 4 HRH -
RIS R 2B ERASH] - JFEESEALRE -

() ~ £ TEURUE ; (Warburg Effect) 32

TR IZAE? BERDIMIIEDE - ORI S T as i - 1924 IR AV A PR A
% + FLEH£5(Otto Warburg) 3357 (Warburg, 1924) > IEH AR > RNV B —wEE—2E
IEWTEHIR AR EERER - B8R (80%) FEEM RIS A EIFIARE » LA —/NErE
AR IR e R G EE AR RE R - (HR AR A AE S - I e ERYBIERRR K - 4R EE
By 1wt TNV EE 5 - (E gt e Gt RIS L B O E 85% » A SD7eAa i

1



SRAGHTH FIPIORTS o FEAHA DU Rae R a7 =0 - T Ry B R A (O - bACEH 2
E T B | (Warburg Effect) ©

BRI G RSB ERE A (CHETTIE R 25T - 1F 2022 FEiof 4Rl SORk
§1 (Bononi et al., 2022) > F. Minutolo S5 A B3 T VO{ES ELAVBHFC R (Bl —) » SRR T
fiie H A LECUERY A - 20 RS P B R R R o (e AR R TR
A EE B 2 1o el ELEURUE » i AR R BN T T AR REA i B e S e 2 125 A TS L I
R2BNEET - REN SR HH P EERTEER © PRSI SRR EEY) - 4]
W WEREE SR — (BB - EHNEBESEE (pyruvate kinase; PK) i bWEREIGEZ N ZE ATP - HAT
CURAZE I EHERAY TLN-232/CAP-232 £ PKM HYHIHIR - 81 PKM &4 - {F PKM gl A3RE L2
BT RG (dimmen) = - FERLAESR AR 2 - (Effi o Rl AE ) e A HCA A QBRI 4l
Mo & o BEEEY) H AT A B AR B RSB 38 — B > OR2RA AT B R & B R VB R 25 )
(Christofk et al., 2008) °

2000 1% - N ELZCOUBAVAERAIH SR B E » e R R MIAVE AR - SR HEE
REFHEF R (Seyfried, Flores, Poff, & D'Agostino, 2014) © Seyfried T.N.AYHFZE 7S T Warburg ;4
HEZERIN SRR AT RdHRE R R e — TN S AR I AR G EIRE
FE& > PEIM SR 7 Warburg HYHH SR - st AR IIEEA & - SREEREAVELIR  FEdHRE e m AR
B E S EIRE R - Fra FEAARER n] DIE M FRIF 4277 (Chinopoulos & Seyfried, 2018) = B

ESH - FEURBIZENRE - K ECRER R R E AT R R E RS -
1920s —1940s  1950s — 1970s  1980s —1990s  2000s — 2020s

|

AT Rl

First findings about
tumor glycolysis

1923-1930: O. Warburg
starts  invesBgating on
cancer call metabolism;

1925: G. and F. Cori
corroboraled  in witre
Warburg's findings i in
vivo experiments

1929: H.G. Crabirea
confirmed ‘Warburg's
1' d ngs and supposed that

b-lrly I’arrn-a tation is
cua to  enwvironmen tal or
genetic causes.

_

Warburg theory on
the erigin of cancer

1956: a. Warburg
postulated & theary about
the origin of cancer cells;

1956-1976: B, Chance, S.
Weinhouse and AC,
Aisanberg criticized
Warburg theory;

1972: E. Racker firslly
coined the lerm «Warburg
affects

197T8: PL. Petersen
described  aberrations
mitochondria  of cancer
cells.

~ 1920 2S5

Tumor glycolysis
to treat cancer

1980: 2-""Flucro-2-deoxy-
D-glucose  (FDGE) was
introduced in positron
emission lomography {PET)
for the imaging of glycolytic
cancer cells;

1985-1988: Firsl studies
that  correlated Bamor

glycolysis with oncogenes;

1996-1998: Genelic and
pharmacological  studies
showed that the Warbuwg
effect was required for
tumor growth.

Cancer as a
metabolic disease

2000: The Warburg affect
becama a well-established
hallmark of cancer;

2000: M.P. Lisanti st al
described Lne “Raverse
‘Warburg effect”,

10: Cancer was firsily
ru.unsd rod as @
metabalic disease;

201 0-2020: Asrabic
ghycalysis has been
documaented  in  different
types of solid tumors.

TR T e R A -



(=)~ BEHEREPRIR Metabolic Disorder)

SR AN ERE A R E R R - RIS —DWEEE - RARe 2 A LlIgE A BT bR
AR EERBEE NSRS HE > 2R EE AR RS =4S P (metabolic
reprogramming) HEJJ > iE 2 AR (LAY B EAE AR o AR I AR A R ER SR (tumor
microenvironment (TME)F » 5z i {CHIEA ST (metabolic stress) T~ » SRR IEIANE - Hmk
ERENEAAHER  EFIPEARAYEEY AR 342 (cancer progression) H -
B A FERIAHEPEE - EEIEE - PHRERDUERERES) (B ) (Faubert, Solmonson, &
DeBerardinis, 2020) ° DUEKEERIZAVACHEE 1 R0 - HATOZEEM] - FEARRE(REESE T - R
VU B - BB SR N RIS  (FHRENE - BRI A R AR
ZF{F/E B (Bpner, Yang, Wagner, & Cohen, 2022) - [t > BFSE{EABRBAVRHEEIT » B4
FREBEAEHET - B THEERRE - EMZEFREERNER - Z2ERTEARE T
it H BRI SE R -

Nutrient uptake, Circulating tumor Metastaticcancer
biosynthesis

Transformed
cell

Vq_:%
r \-l Treatment naive
\ ; e locally invasive
\ Vi les cancer
NN
7 4 L/

Location-specific
@ Redox metabolic needs
homeostasis Oxidative phosphorylation

Ireatment-resistant cancer
4 =

Subtype-specific
metabolic properties

Oxidative phosphorylation and
other vulnerabilities

&~ AN [ R AR A AR
() ~ XHRERERF Next Generation Sequencing, NGS) FEF

1977 £ > FEAYMEER A 75— KRR E PRl " ##8¢187% , (Sanger, Nicklen,
& Coulson, 1977) » it ¥ 5 A = W% Er A (AINTP)4% 1k DNA &1 > FFEH 4% EHVEY)
R ERRCHERL P > (SEF VARG ER ~ PR > H S FERRARYE - B8 e P el e » S2EIE 1990
R T NERNHEE - F-EFRIEEE - RKEEFIRENRAREE F > B
e H it RAVARIE 2R NHE PR K » IELE 2005 5 > RIS FRAMTHHEL - Bt
EF T Al [E)E 2 K& DNA » Efife il E ~ A ~ SRR -



Nlumina £ 5 RT3 F EEARGT Mardis, 2008) » ILE Rl EZZFIFA AR DNA
TR BERFEY > FIRIELE 5 20K DNA FTE ALY 300~500 {ElRASAY /I R B » AL b2
FERET (adaptor) > FHESAEREFHIFY] - HE L AERE T ORI INE R b EiRE
A CHGHEHE (bridge PCR) HETTHENY - FRESHIERCA FIRBEAVRE P MRS+
i ANTP B JESAA » B T RO UIERC R PR L] - R H RBRYEFFER(E =) - &
&Y EEAT AT ERE I g — R P IRV IEMEmR AR S - B XA P RO H ]
> RiEdEsE T AHRATFCAYRR I - [EIRPOJR T B PR AG I ZE 1 [5] H [a Y 5 B8 = NGS
ik DNA sequencing 41 > tEZERTY RNA sequencing » ZZ#EEHIAEFRIE mRNA HVEF? -
ST EERRE mRNA & FEIEEER R FE R T - 4HR0 2 SRR R = R
(differential gene expression, DGE)(Stark, Grzelak, & Hadfield, 2019) - NGS 2z RNA-seq g EEffE
3IER & (cDNA microarray) /AT Z HEIAHRE - & RET2ERBNERFREZRS N > |
NGS Z RNA-seq Ti/AREAERRE BB BUE AN E B80S - HEEEE ST - HATE
WRIZRER -

.1 n
5
I I e A
] - - =
FSFFAIDNA - TENREONARY  wo uase A ERRAN W NERmA Y L6
IR .;,A T A hdip
| | | ., R
|,n|| Al TIGE O | PR L
A . dn,
8 W 04 2 2 A R T REE BB IE B A TS
® f)‘lA¢~Li’i.«F’/IE$ (cluster) MDA S RE RAESREDNAR B
e —
4
Y o Y G
- )

[& = ~ [lumina short- read sequencing technology

Fh A= am R SRy opu LB AT AT R SRR AE 2 204 NSRRI - SRS A A8 R R (A ML
BRENELAIFR I 1% » AR EIThAE LRI mRNA FIRE (L - 4HRRETE ST 2 2I0THRIMERAY
B RSB E QYR E - EME B EA M HIIRENE - R R AN G
ZAT > T T ARAHRE O AT A SN SR - R ARSI AT RE AN > —E{EE RN e hass - Hoskie

THRE TS o HUE 0 B4 NGS BY RNA-seq £5¢1f7 » SEE—KREERT » SER T4 ER AT
ZEHVRE > FrARRER - BBRERBSTIVER - sERERMIEm it H AR %E T R4

FEFRRNERIEAES] (Epstein & Butow, 2000)
4



— -~ HAE

ST AR » A AEIIE - FE5] T di b ) i S SRE B | HIL
VEELEEARAERY TR ) BORIMBEE BT H 1 - BN R R S
AR - LOBSURE =R TRREEFIRIEZREE T T LECE > EMEE T EEREE
R © (BRI A\ BG NERTA FEIR R A (R T T - EEE R - o2
TR ELARY I - MRS A RAVH Y - 2 H AT AR TR HE ST RE -

Mz . EEERANEE A 25 mM glucose  ifi A RS IE & MU EL B 4-7T mMe
BUTEANRERY THEEL ) JEABEESNE (25 mM glucose) BEIE FAERSRICEE o AT
s NRSHU(EAREREE (4-7 mM glucose) I » RIFLIHTTE G T#E AR B = i e il ~ 5|l
HIRERE - REfS s AR (TR IRRE TS - Sl AR G B Eh AR AR - B AN
HURIAA A - NI > FRMTEERE | OIS A 2 ah S 0 FLIE - TR (7 R e (R R
FRIRRIE R 7EE =t o e AR &Y 0-25 mM glucose A EDRFE R T » FlHEEA RIRET
o TR 22RO AT [Fl e AR AR R 2 - 1T T e S Jee 4R AR AR R 5 1 A H By i
FAMEEEDTAACE P2 RNA-Seq £l » BT RERBEREZH T - BIBLEREEYE
SR TTE BN~ IR REREE o S BRI s B AR AR RAHRE HAB S RS B S B
FHAYRTREER - TRRAE R AR MTEN T A S LB AR R E - PR
VB o5 SR AN A RV -

® - FZEE

— TR R S RN R AR A RV - LR W R AR A R B A L -
= JEA AR ERRI TR - PRI AR A FEINER S A RIRER - AN
REAERIFY -
= DEESE  TEA AR AR FEfRE S » R 28 2 BRI 78
K AE SRR
U~ FERSAEAR R R AR A R TE - B BRI 2 B 4 A R AHRE HAB R4
S BUE AR > W HriRan i B AR H PSR -



2 ~ WiFeakt R td

—~ EhEthe
(—) ~ BEERUHRELE (cell line) :
1. Hep G2 &A%

Hep G2 Ry NIARTEEAHRE > REAHEi 2 B —11 15 i ARV HAR P B s b -
HUf5H American Type Culture Collection (ATCC, USA) °
2. MDA- MB-231 4HHEfk
MDA- MB-231 Fs NAFLBREEAIAEPR - PLAlRZ i —(r 51 BRE I LR o a4t
{bE%& - H5:H American Type Culture Collection(ATCC, USA) °
(=) ~BEAks
1.  DMEM-High-Glucose
R A 4 sz E IR F DMEM-High-Glucose(4.5 ¢/1) » & 10% B&4-1f1% (Fetal Bovine
Serum, FBS) » PUROAIIETAEZ (FE#Z 100 UmL ks zE 100 ug/mL)
2. DMEM-no-glucose(with Dialyzed FBS)
HHREIA A [EIE R B B i AIIER A DMEM-no-glucose » 554NN 109 ZEMTHa4- M
JH(Dialyzed FBS) » /&7 FBS /N 10,000 mw B/ N EFEREEESE LR > &AL
AR (FEZE 100 UmL K 100 ug/mL) °
(=) ~agRT-PCR 5[F

HSPA6-F  |GCACAGGTAAGGCTAACAAGATCAC|L8S rRNA-F[TGTGCCGCTAGAGGTGAAATT

HSPA6-R  |CCTTGTACTGCTCGGCTTCAT 18S rRNA-RTGGCAAATGCTTTCGCTTT

HSPAIA-F |ACCTTCGACGTGTCCATCCTGA KRTI8-F |JAAAGGCCTACAAGCCCAGAT

HSPAIA-R |TCCTCCACGAAGTGGTTCACCA KRT18-R  (CACTGTGGTGCTCTCCTCAA

HSPA1B-F |ACCTTCGACGTGTCCATCCTGA PDIAG-F  [CACTAGGCGCTCACTGTTC

HSPAIB-R |TCCTCCACGAAGTGGTTCACCA PDIA6-R  (GAGGGATCTCGCTCCTGGAA

HSPAS-F  |CTGTCCAGGCTGGTGTGCTCT PDIA3-F  [GTCAGCCACTTGAAGAAGCAGG

HSPAS-R  |CTTGGTAGGCACCACTGTGTTC PDIA3-R  TAGGAACTCGGAGTGAGCCTCA




HSPOOB1-F |AGGCCGTGGTATCTCAGCGTCT CALR-F  [TCAAGGAGCAGTTTCTGGACGG
HSP9OBI-R |TTGCCCGTCTGGTATGCTTGAG CALR-R  (GCATCCTGGCTTGTCTGCAAAC
DDIT3-F  |GGTATGAGGACCTGCAAGAGGT ACTGI-F  [CATTGTCATGGACTCTGGAGAC
DDIT3-R  |CTTGTGACCTCTGCTGGTTCTG ACTGI-R  (GAGGATCTTCATGAGGTAGTCG
COX2-F CTCTTCCTCCTGTGCCTGAT FN1-F ACAACACCGAGGTGACTGAGAC
COX2-R CTGAGTATCTTTGACTGTGGGAG  [FNI-R GGACACAACGATGCTTCCTGAG

{#55E: F 2271 Forward Primer  » R $71k Reverse Primer  © (ZREH HRAEVIRHE A FEHK)
=~ EERgSst g
(—) ~ EHhgastt
1. 4HREEEERE
3. HROHE
5. 4°CUKFE

7. -80°C JKFd

9. pipetaid

11. 96-well plate

13. QuantStudio™ 3 Real-Time PCR System

(=) ~ g

1.

11.
13.

ik T e 4 7T 7 (PBS ) (Mlerck: Inc.)

DMEM-High-Glucose(4.5 g/1)(Gibco Inc.)
BEATRGAE % (Dialyzed FBS)(Gibeo Inc.)
SDS (Sodium dodecyl sulfate)

(Merck Inc.)

Pure LinkTM RNA Mini Kit

( Invotrogene Inc.)

EEME (DH)-Glucose) (Merck Inc.)
-85 5L 7B (Merck Inc.)

ISATEE N

oo

12.
14.

10.

12.

IR FE
IMmBKET R
-20°C KFE
pipetman
10cm BF&ER%
QuantStudio™

CHINCAN Nano-400A {#& 5 eeEst

Trypsin( Invotrogene Inc.)

DMEM-no-glucose(Gibco Inc.)
Be4-1myE (FBS)(Gibeo Inc.)

DEPC (Diethyl pyrocarbonate)
Treated Water ( Invotrogene Inc.)
One Step PrimeScript RT-PCR Kit
( Takara Inc.)

MTT( Invotrogene Inc.)



— ~ SRR

B~ BIBEESITA

[ FafERERENEARKEREE
]
[ |
HepG2AT 240k ] [ MDA- MB-231%|.£41km
1 ]
|
(
LlglucoseiBE R
0mM:025mM - 25mM * 5mM * 25 mMMAE40 mMAERERIEE TS
\

AMAMTTE
TE24/0\F - 48/ )\l R7 2/t Al E AR S 2

el EERE R R EERR

=2 28

T =

I

[

HepG2TE4iH

MDA- MB-2313 =400

BE24/\5# - ZEEIRNA

[ 520~ 2.5 - 5525 mM glucoseiB &R ]

RNA-Sequencing ( RNA-seq )

I

[

EREERBE SN

(Differential Expression)

!_1—\

H

2L

(Enrichment Analysis)

J

[

(" ) Y [ Over Representation Analysis (ORA) ]
MARAE N [
/\*ﬁ Dﬁ
(MJAj o (Venn [ Gene Ontology (GO)- Biological
plo . Process (BP) 7347
\_ ) diagram) l
~ [
> = =]
fw - = & R
kil A (enrichment map)
(Volcano ST
(Heatmap)
\_ Plot) )
)
[ ZuEARBEAERATE Z EEER
1
I 1
UALCAN & E DT ] [ gRT-PCR




—~B'BRGE
(—) -~ 44 I%E (Passage)

ABHFEER A HepG2 4HIAfEIRE K2 MDA-MB-231 4HRERE(E B 5eiEst - E oG4k me
ERREE AL - BERRORFE T LA 37°C ARAR[EDR - e A& L 1200 pm > 21°C Bl 3
GyEE o SEREIS REEEIREGNIRIE - BB BER > MDA ImL AVESEE - (4T
BT ANIERER] 10 cm B2E M0 A 10 ml DMEM-High-Glucose » B2 37 C ~ & 5% CO2
AR SRS T o R fE R s T U EE - SHNE R 2B T 2 /(5
RIFTAEA - SeAPREF R I HYERER » fIA SmL 10X PBS &R LURE4RRLfE -
i’ PBS Kbk JEIL SRR E MR o JEIERIIA 3mL Trypsin-EDTA Eft 37C HEH+
[ FE=778% » (PRS2 AR 2 & B JR0F © MILAEA Trypsin-EDTA 25 SHVRFEA(3mL)
LIS Trypsin 4848 7EF > AF4RAEUCE 15 mL B0V > B0 1200rpm ~ 3 5388 © BiE0M%
bR EER - FIAGH R S A YIRS R IR E B B E] 10 cm HPEIL
FEIILA 10 mL DMEM-High-Glucose » #&5{EHI 50 - WEHY 37 C ~ & 5% CO2HYA
BRI AE R -

(=) ~ dliiEES T

AERFEER ] MTT JEAA AIARE A RABTE - B ekl E 7Y DMEM-high-glucose » iz
LA 2500 cells/well HYZEEREA 96 FLARRIE B+ 7£ 37 C ~ & 5% CO2 Av4HRE &R T
B AR ELRENT > 24 /N - AL PN RSB ARELH > A 100 0 L 1IX PBS JE5e4HAeE - ks PBS
E 7% » F DMEM-no-glucose ( with Dialyzed FBS )DL K & Z&#E ( D(+)-Glucose) L B AR 0
0.25~2.5~5~25 R 40 mM HYBRFEA: » FIRHEEALL 100w Liwell 7B ASRS &R - 1£37 C»
& 5% CO2 HYSHREESERE TS & > oAt 24 ~ 48 K 72 /INK#& - 4 96 FLAE FILA MTT &
B 15« L > 3 /NFRFRAOA 10%SDS 150 1L - FREIRSERE - 12 /NRHEE R 0 e s T LA
OD595 MIEHIEAE - st R HAIEE & -

(=) ~ RNA ZH!

TEARRE DL 1%1076 cells/dish AYZEEFEFS 10 cm FFEMLE » WhTA 10 mLDMEM-high-

glucose » EJL 37C ~ & 5% CO2 HYLHAEAG T 24 /N  REECAEARTR - REHAEfERS

BREMEREERES » EHEREE » F DMEM-no-glucose ( with Dialyzed FBS )DL K &%
9



TE (D(+)-Glucose) BLERE 0~ 2.5+ 5 & 25 mM HYEEEES > 537 LA 10 mL/dish I AL -
B 37 C~& 5% COx VAR E R T isE 24 /N o Redii e s i & ok £
DAEFIAF SHBE S 0 A AR S g =L A SOmL B 0vE > A PBS JEEFEL » FAF 2 A
R — G BRAIHE CVE T > 2 180y 1500rpm ~ 1 53788 - M0 & 256k FIETR > K4 A 1mL PBS
R E] - AEERS 2 1.5mL VRO » B0 8000rpm ~ 1 738 » 582 AbR HER - (EH
Pure LinkTM RNA Mini Kit » fERIER)UERVEECE T > TIA 6 4 L #Y 2-$ik L85 5 594 1 L
F Lysis Buffer » 2% E £I4HAEI9 5 7045 - FHEE 0 13000rpm ~ 5 738 - K RS 2525
H4 RNase BB © JIA 600 1L 70% L5 » B2 THUNA ZER TR « 1K
EHE 7100 1 L RS2 column WRASRE S » 200 MEEC 13000rpm ~ 30 70 » B
BMERERE PHYRES - ERATICT R E T AR S B S8R - 1E column HHIA 700 2 L Wash
Buffer I - f£ 208 Mty 13000rpm ~ 30 #0 - EFEFEOEHYEIRE > K column BLAFTHYEEIR
& o £F column FHIA 500 1 L & ZEEH) Wash Buffer 11 » 7528 T &0, 13000epm ~ 30 75 -
HE LSRR E PHRES - R RACPER—2 - BERERE PRS- E200 Nk
L 13000rpm ~ 2 7788 - EFERLOEIVERE K column B AFTHVEELE H © £ column H
A 20 1 L #J RNase-Free Water » ZRUEZDR N 1 708 - ZA&AE =00 MEE Ly 13000rpm ~ 2
JriE o BELME 0 BELDENETRZEELZ RNA » K2 fREFIR-80C /KFEH -
(Fd) -~ RNA €=

B 5 > (#1H DEPC Treated Water 1mL &7E CHINCAN Nano-400A &3 Y e st 2 B
IS &% o (1 2 1 L 1Y DEPC Treated Water {E £ Blank  j&FREHIZS_E Y DEPC Treated
Water> LA 2 £ L Y RNA BESELTHIE » 7/ 260 nm K% 280 nm o HIEAEAIGETE RNA
JelE 0 LA 260 nm / 280nm M E TR EHRLLEAE H4lE - HERETR AL 1.8 IS5 RNA
RS R EUHIE -

(71) ~ RNA-seq (RNA Sequencing)

B B DU 72 i % 07 et A Fe R e i A IR A =TT - BRI RIERERER
( Next Generation Sequencing, NGS) #¢{ifi » #1T mRNA EfF ° FTERAH 2 B 7745 R EdE 5
M I Fric

10



1 Btk

LA 1 mg Total RNA FEF TruSeq Stranded mRNA Library Prep Kit (Illumina, San Diego, CA,
USA)® > #A Oligo (dT) ZHEEEINEL mRNA » WANEAHE mRNA | EBHE - | BAE&RN
mRNA {EREAR - DABEHES [T B sk 2 S A 58— cDNA - BE{& 1A S HESUAT -
dNTPs ~ RNaseH #1 DNA polymerase &/ EERE cDNA - i {5 F AMPure XP (Beckman Coulter,
Beverly, USA) WAERGLEERE cDNA » 21% - cDNA /T RIREE BRI EH » WS FE
Fridipe 1 DA B EE S PR EE V) Bl BR 4 B2 BI5E R cDNA library #iF - FETE LA
Agilent BioAnalyzer 2100 Z &t #E1T  BEA/ Mgl WA Real-Time PCR system #{T cDNA
library JEEEHIE ;5 SER S E % cDNA library 72 Illumina NovaSeq 6000 EFEE T THRFR
150 PE ZEFF ©
2. SRR

e PR EA MR BRI bel2fastq BEFEREZ - & BCL/CBCL #EHARLE Ry

FASTQ #%={ > it FASTQ FEZEE AR 4a TiEIE (Raw data) - 2% Raw data 2745H fastp
REREAE RS - adapter ~ KB RZARAME N B reads » £35] clean reads - #EEFEER
ribosomal RNA > 7 & A #5EkR rRNA (7 reads EAS-ERNHILE 5HEH mRNA FHH &

SR ANEY o

ﬁRead preprocessing ) Countlng )

fastp featureCounts

E Quality Control ? - TPMfIliel'
FastQC Filter.py

Over Representation

Analysis
rR.hiA.r.emnvaI DEG analysis
SortMeRNA DESeq2 dotplot
L Mapping l I Quality report emapplot
et | | Multi QC

BV : rirRiE
Frat B mRNA FIREHE - EAHEMENTTE » DL glucose 25 mM BEE (R4 Ry
H44H - {8 ClusterProfiler #17 ORA 22 GO function enrichment ZE@)25 5347 » DL T fERE{R

glucose JfE1% AR 2 FLRIFRIFELIE -

11



(75) ~ gRT-PCR ( quantitative real-time reverse transcription polymerase chain reaction assay )
f A One Step PrimeScript RT-PCR Kit > # 2X One Step TB Green PT-PCR Buffer 4
7.5 1 Liwell ~ ROX Reference Dye 11 0.3 1 Liwell » DL HIE B #YE:R 22 PCR Forward Primer 0.6
e Liwell ~ PCR Reverse Primer 0.6 1 Liwell » #iEEFPESITA PCR By /Bt E & - & RNA DL
50 ng/well i\ > {41 DEPC Treated Water SH¥4& & HaaRE 2 14.4 1 Liwell » 1%
B 0.6 1 Liwell PrimeScript 1 step Enzyme Mix 2 » {E42EEFE By 15 1 Liwell ©
LA QuantStudio™{sf A QuantStudio™ 3 Real-Time PCR System #EfT RNA ZfE§F K HE iy
40 cycle WA E R > B SR CT{H > PL18S IRNA BASEIA » 25 mM-Glu R

i By EAH o FEAH T A1 Z0#E T Relative Quantification (RQ)EETEL -

RQfFFFFA
ACt = f?fﬂ”fvﬁt“f]j[ HI’JLLI)‘\Ithﬁ - f\JT:‘H[H‘%‘n’rZW‘%l&l’dthﬁ
AA Ct = Fflf oL A Ct - SH3EH AR L 2 A Ct

RQ = 27M(ffMlFESS.Z — AA Ct)

th ~ HrFEeER
— - FETREERE R A RS
B T R R AR A RO R T HepG2 4195 MDA- MB-231 4
LOmM ~ 025 mM ~ 2.5 mM ~ S mM ~ 25 mM k& 40 mM glucose-DMEM ANHEHERE - 73 hliE

24~ 48 e T2 /N 0 FEEL MTT JEREAMAEAE &% » AL 25 mM glucose-DMEM 512 IEH #2
BB AR - R PR 24 /NI 2 TR AR A Ry T R 4@ B A R 9 8A ] - DI ZE HFEIS 884k
ZIE -

HERGE R > 25 mM RE{EEFBE > H MDA- MB-231 4 & HepG2 4HAEAE 0 mM
2 25mM R » A RAREE RS EMKI T ATA R R T e i E R A AR E -
L@ M fE4AE - HepG2 4MFEAE 0 mM £ 0.25 mM AY4HREAE BRBERF R 2 T REA8ES - £F 2.5
mM &R BT - HEHIZE FTRERIR HepG2 4HRE4ERF A4 RATFRAVEARMERA /1 7E 0.25 F1 2.5 2
[H » 27> MDA- MB-231 4t~ a4 R RIHE S mM Z 1A H RS - i IHDA MDA-
MB-231 4R FIRERI KRR RS » AHEBCZ T HepG2 4l REFERIBEAHGE -

12



JREE MTT BB AT ol 15 R ARREHY 40 mM glucose-DMEM BRI Y AE BB A0 ARAE T
25 mM - HEIBEIERS e - BRI & - 55990 BRI 0mM £ 0.25 mM
2 2.5 mM RV AN AE RAEEA B By BT 6 HAT 24 /NIFRE R 2 4H AN ] AR A R e
FAF RS & > Bk 0 mM ~ 2.5 mM ~ 5 mM K 25 mM glucose-DMEM PUfERE
FRRERRER 24 /NRF 2 FEGHRE  (E R IREERFH T 2 BB -

m 48 hr

72 hr 72h

80

A Hep G2 B MDA- MB-231
- |
120 .
100 L
80 -
H .
60 40
40 = G
. & 20
20 I
0 0
0 5 25 40

cell growth rate (%)

Il growth rate (%)

r
r
£

m 24 hr m 24hr
180 l
0.25 2.5 0 0.25 2.5 5 25 40

120 m 48h
glucose (mm) glucose (mM)

7~ A ERERE R R R R A R - (A) B N EIRERIE S R g ¥ HepG2 4
R RS2 > (B) Ry R [EINERE R BRI ERE 5 MDA- MB-231 4HAEAE RATSZEE - FEHIE 2 w4
Bt 2500 fEE/FL > LA DMEM-high-glucose 55874 96 FLAMREMR - 7 E 24 /NIFIUERT 1% - FEHALIAE]
JEFE Y glucose-DMEM 100 w1 43 BUREE 24 ~ 48 F2 72 /NI % » DA MTT A Hr4lREE 5 -
(B 25 DA 4R MRS 25 mM-24 /N Ry ¥ HRAH)

= ~ FERI NGS RNA-seq 57 » AL RIA FERERE R IR R = R AN

i MDA- MB-231 4ffiffd &z HepG2 4HAELL 0 mM ~ 2.5 mM ~ 5 mM & 25 mM glucose-DMEM If
TERERIE - 558 24 /NRFHZ > 1AL total RNA > SEARFHN-80 JKFE » Z & LA ZE R T st Ak e
RECHTAEVIRECAE] - EFR U AREANE R0 - #17 mRNA 7 - EE5AREIR a5
JERTHL o DUN RFEFHAEIR ST E » 20 o AN 22 B NI B R -

(—) ~ ZHEEKFEIH (Differential Expression) 7347
. MA EffE (MA plot) 734t
MA plot &% HRFR " BENFEIRE | K& " Fold Change(FC) ; FU731H » M FIRESE:
PRI L logFC » A FRBHEEERNT read counts(FFEE(B1R) © FHEREGFR—(EEH -
MA plot AL 2 BREN SIS [E BIRIR B8 LAY - & ERRIEGE G FeihE T - Fondk
PRI SR AZ AR -
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(1) HepG2:

HAIATVIREIERE > BL 25 mM R RS IaaE - o3 BI8 0 mM ~ 2.5 mM K S mM =
(B ERaHELEE - o MTas RE M3« FAIRHY 15,600 AN T > £ 0 mM H3EE S
REZRRNNER - 2R LHFHEDEDE N EEEDENA - 11 2.5 mM 2722 RELRAEE
ZNRAIKERD - Pl Ry BERAR > 2 5 mM BF 72 BEAREOC Rk - SRV
Ry NEHEEA © 2.5 mM 8 5 mM Z A= RELNHIRITEIZAA[E - IR EERALS -

® uUp 1382 @ Down: 1438 NS ® up:65 @ Down:7 NS ® up:g @ Down: 45 NS

A 0mMvs25mM B  25mMvs25mM C 5mMvs25mM

log2 Fold Change

log2 Mean expression log2 Mean expression log2 Mean expression

7S~ AN ERE RS HepG2 4 RFRFREN 2 MA BhE o (AFIERE 0mM
4HEA 25 mM ZHELESER - B)ZHERE 2.5 mM 4HEL 25 mM 4HEEE4ER - (ORI Ryl
JRIE 2.5 mM #HEH 25 mM AHERSESEESR o MR Ky log2 Fold Change » A4 By log2 Mean
expression ° [&F E4LF 10g2FC 5%k + 1 418 n FRER > EERFR R TIHENR -

(2) MDA-MB-231 :

SIATVURERERIE - DL 25 mM R B3Rt > 5381 0 mM ~ 2.5 mM K 5 mM ={E&
BitHELET - e A4S RETR IS8 © Ay 16,003 RN - F=REEAERS L
A (ALRDEE T A (EERD N ZREN - BREREIRNY - 2= RAREIRE - 81 HepG2 Z Hhn4s
SEARIE o BEERELRVSER AT REEL MTT Eha - #EHl MDA- MB-231 4HRAEE 7Y
REFR KIS MAHECZ T HepG2 4HREAR R EPHERIECA B A RA -

@ Up:1490 @ Down: 1332 NS ® Up:8s5 @ Down: 882 NS ® Up:519 @ Down: 507 NS

A  0mMyvs25mM B 25mMvs25mM C 5mMvs25mM

log2 Fold Change

log2 Mean expression log2 Mean expression log2 Mean expression

14



Bt~ REEREESE . MDA-MB-231 47 BRI MA BiE - (A)FRRE
0 mM 4HE 25 mM 4HEEEAESR > (B)FRNIERE 2.5 mM 4HEL 25 mM 4HEE¥IAERE - (OFI
R MRS 2.5 mM 4HEE 25 mM 4HEC¥T4ES o HREERE By log2 Fold Change » fARTE By log2
Mean expression ° [E] 7 fE 45 10g2FC 5% B £ 1> 4LEEFR R REAELN > BEBEFRIR T aALA -

2. XIKIE (Venn) 734

SCIRE AT R 2 EL & AH 22 BRI R % - 455230 0 Hep G2 4 0
mM Glu 4HELE IR 4H 7 72 FELPRIE0E 5,775 {8 - 2.5 mM Glu 4B IR 4H 7 72 SRR
BORD B 95 {8 > 5 mM Glu AHEZSHHAR > 78 BECREG RIS 73 1 > 2R - 48
#:2 T > MDA-MB-231 4 0 mM Glu 4HEZHE4H 2> 75 B NEOR 5,385 {1 > 2.5
mM Glu 4H B IE4H > 7 BRI 3,804 {1 > 5 mM Glu 4H B IB4H > 7 BAEL A
A 2,272 {1 - FR&EFTISA - BEEERRAL EREURAE s > HEaEiRgE > = 5
ELINSob ek ) > BERHER (L% Hep G2 4HAEEL MDA-MB-231 4HAEAVESNZ:E
A —EMN S » HERRIEEIE S G MRS 2 2 IEAHRE o B4R [ERE
TRFERSEWMRITT - Hep G2 4HAEAYZ A NEEEZ MRS TS masiD - i
MDA-MB-231 4HfEEFEAE 5 mM Glu N EALANY 7= RN B ZE W T2 (E - 32
B SR BER (Y ITaE R - EHERES o ERRE R =
EERTES > Hep G2 4HHIA 4 (& » MDA-MB-231 4HAERIZE 1,564 (& > R
MDA-MB-231 AHAEAEEMEIGAY BN F R B S IRAH AHEL - AR 4 R
RRYZERL > HEWIREERFTRERAT MTT 43 A48 58 2 401 » MDA-MB-231 4R R EhE
TAFEFRREE AR 1] Hep G2 4HAENIQ A ISR -

A Hep G2 B MDA-MB-231
0mM vs 25 mM 2.5mM vs 25 mM 0 mM vs 25 mM 2.5mM vs 25 mM
a7 - 1482
5690 43 2110 572
4 1564
A | 186
34 1 229 -
34 293

5mM vs 25 mM 5mMvs 25 mM
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- LOglu P

[l )\~ A [EIE R A A BRI AN 2 SR B 0T » (A) FRoR HepG2 AfiAEpZHE
O0mM ~ 2.5 mM Kz 5 mM =FEfERE R E R - 0Bl Bl E 25 mM ¥ IRH b= AN
AT Z LR E - (B) Z2on MDA-MB-231 dllAEEEEE 0 mM ~ 2.5 mM K SmM —=FEii R
FoBERAH > o1 IR B 25 mM IR b 22 BAL N AT 1S 2 SCEC I -

3. OKthE (Volcano Plot) 437t

FaHUOK LU 3 B o DA BB R WA (E AR A AR IR AR R - DL 7= AR 4R ET Ay
RS - TP AR Ry 2= L B (Fold change)HU log {H » #eFEARE Ry p-value HY —logw{H * # p-
value HuIMUFREET FEIERYAIEEHGS  M—logoP AVEH &K - B F HE4R logFC &%

By 1 —logoP &y 1.3 (p-value 5y 0.05) « BRI SEAN » SEBEFRIR p-value > 0.05
TESET R BRI R I/ RN ALEERR AT SR TSR 0 B &
O JF R 2 B BRI RE o &R n A ERR R R T RIS
FEEE 2 HN 0 b A AR R S A LI bR

(1) HepG2 :

A [ 2 IRATIERE RSB (R B HRAH ELiA e R BRI 1 S R D BN 2 B H W % - (B
MERIE RIS D » B MA plot 7374E 5—%4  {H Volcano plot 737 A] 75 4 MR B — 5L
Rz S T HAT A B4 E AR ERBIER R HSPAG H logFC EE# 13.9 &
Héith-logP EEUREETES - 6% MDA-MB-231 (B ERES R A FEREFR -

IR BRI — 0 -
® NS @ Llog, FC adj. p-value @ adj. p—value and log, FC

A 0mMvs25mM B 25mMuvs25mM C 5mMvs25mM

ENSGO0000169637

0 B 5
Log, fold change Log, fold change

total = 15690 variables
& 1~ NENEREREE Z HepG2 dip 7 RZFIRER 2 K IIE o (A)FRFERE 0 mM 41
B 25 mM 4HEESIAEEE - BTl A 2.5 mM 4HEH 25 mM 4HEEESES » (ORI AR
2.5 mM 4HEH 25 mM 4HEL$F4E S -

5 0 5
Log, fold change
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(2) MDA-MB-231 :

TEO0mM ~ 2.5 mM F 5 mMAERERFE T » 81 25 mM MRS - ARHAR
HAHEE 2 N (G156 R bk FaRryAE N g E &5 2% » B HepG2 4HAE it
HHEERTE » (H[EIREEL MA plot s34 —2 - B ERERTE > /£ A~ B & C BT &S
G AR B R BRI AL By HSPAG » H logoFC H43 515 10.9~9 K 6 fi% > H4kHH—loguP
HEURESETESS o Mo ITaS FARERDRAE HepG2 4HAE & MDA-MB-231 4 » HAERE
FARE 2 AHBR ST T » HSPAG (heat shock protein family A (Hsp70) member 6) (Song, Shen, Fu,
& Fu, 202K BFHR - EUMESRFTBERAEMITHRE - REESRAL -

@® NS © Log;FC adj. p-value @ adj. p—value and log, FC

A 0mMvs25mMm B 25mMvs25mm C 5mMvs 25 mM
HSPA6 HSPAG HSPAG
a ENSGO00010613
CIE; 50
o ENSGO0000265972
-
EREEHR . | S000008215%
0 +-ENS80000b279656 505
) Log; fcllld chanée - N ) Log, fold change ) A ) Log, fold change )

total = 16003 variables

&1+ ~ “NEHEBEERSE 2 MDA-MB-231 4fif 72 SRIFEEDKLIE o (A)FREREE 0 mM
4HEA 25 mM 4HEEEIAEE  (B)FBEERE 2.5 mM 4HEE 25 mM 4HEEEF4EEE » (ORI Bkl R
5 mM 4HEA 25 mM AHEE SR -

(=) ~ B4 (Enrichment Analysis)

BTSRRI SRR T e — AR A RER TR - BESE
PR MEESHENERE S B AT ITHAYLFENE o K 7R 2R R Fr 2 By
RIS > FfMIHIA Gene Ontology (GO)- Biological Process (BP)EHEEAHET T 7740 34T

Gene Ontology » it GO » &t ¥ AT A EATHRE MU AV EIFR IR - AR &
(AR Y =R AR O N AW AN DA E= W el e S i O oy = W F S | B S e S N [ )1
JEH > H B M5EHEAY Biological Process (BP) ‘Bt EL N AW 2 BAR A WIRE Fe s 1 740 JH

B R IR o M 32 5 B R IR B e A R AR MR U7 A E ZEA Wit - 1R BT IE
FI ORA Z3R = FERhE 7341 K = SR 4R ] 7047 - Over Representation Analysis (ORA)/Z—{E#:
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RS H B2 ERAE o 2 B g BN ER T IEHUS A FEREERARE AR K
HIRHEARRIRER - FIH%ETJ7=(EH Fold change (FC) DA EZMEMIERT p-
adjust B » #R4% FC 20 p-value m%iE TGRSR 722 SRBUARIE - M e R E DhREmY AN 5
TR BRI BN B EL A2 G A EE N -
1. EHERE ST
= EEREE I ATREEEHE AT LA 25 mM BRI R AR AELLIR i = AN A B DIRE 0 S T
FEIL T AR(EORE N RS LR P AR - P HfEEh Gene Ratio %% GO-BP BAI T
Y72 BRI BN B E AL FTE 48722 ERTH ARG - dishs | H B nIaT —+# GO-BP
BERERY - BIRBIEER padust K/ BH/NEIKRHEE 2ALIE el - BB/ N4
GO-BP EHE TN aERNEE -
(1) HepG2 :
A BF 0 mM B 25 mM HERERE 2 RIE 2SN Jil [ GO-BP AR %
E B K C BERERERNGEUED » SEEES(L - FEFHERE - ¢4 A B
generation of precursor metabolites and energy Byt ey < FE 7! - BURESEEIR T > HepG2 4
HES (S A RE B i A Z AR N B L Ry HHEA - response to oxidative stress 2 > &3 {EHE
ZACHER BR3[BT 8 2 BRIRIAHIE] - (E1SHRST -

A 0mMuvs25mM B 25mMvs25mM C 5mM vs 25 mM
ration of precs mb:g:;;, . o oy— .
[ [ ]
[ ] [
[ ] [ ]
[ ] [ ]
[ ] [ ]
] [ ] ot [ ]
[ ] C.mm positive regulation of endocyty L] ;\ [ ]
[ @ = female sex differentiatio (] ®: [ ]
- erythrocyte home ] o [ ]
L] L]

0.02 0.03 004 004 0.06 0.08 0.0 01 02
GeneRatio GeneRatio GeneRatio

[ +— ~ AEFERERE Z HepG2 MR GO- BP EHEHE T - (AFRE
B0 mM B 25 mM RS 2 RIS GO-BP & HRhE 7 (B)Fm i B 2.5 mM B 25
mM RS 2 FR 2= BN GO-BP & AL E DT (OFonp# 5 mM B2 25 mM fERfE 2 3%

72 B ELA GO-BP ‘= EEE 317 -
18

Count



(2) MDA-MB-231 :

—HHAFEMREZ GO-BP EHEERAESEEEN » BUNEAFEHRRERE T > 41
Mk Rz P S 23 LA NPT @ Dhse BRI - B4R EAYESR © organelle fission
nuclear division ~ mitotic cell cycle phase transition ¢ chromosome segregation * F=EH 88 AL R Th
RE TR Z RO - EAAHRE AR RARE - 45 SR BLRMTHEIRH T < #— 2P EL#E Hep G2 B MDA-
MB-231 HJRIRAZFEN - FrEIIse 08P T > AR ZAE - LB RIERE $ 7 ffE
FEAIREE A R BEThRE N E] -

A  0mMvs25mM B 25mMvs25mMm C 5 mM vs 25 mM

*
m—— eees|
PPEFE guse

&+~ RERERE R E 2 MDA-MB-231 #fiH7= 2R IELA GO- BP & & HkiE - (A)
FoonEEIE 0 mM B 25 mM RIS ~ I = SELR GO-BP & &ERE 7 r(B) R R 2.5 mM
B 25 mM HEREE 2 I 2 AN GO-BP & ERE T OFREE 5 mM Bl 25 mM iR
F& 2 FI 72 FFLR] GO-BP & SR Eh[E 77T -
2. EHEHEEEE (enrichment map)syAfT
BRI Ar B S E A R 4R o m] s BA R [FIRYBHAE » R — (AR S EE AR
[FEIRESE T B S AE R B T fE IR A IRE D RE A N SR TP Y BB I » B2 SRR AL
FDHRE AR EE GBS [F] — IR - REIEFAMAE T R SRR R P D RE SRRV AR BRI % - BT
= AN AR A RN A N E A L E AR - FEE R DB BN AN EL p-
adjust » W DAETEE A/ NFREL N E -
(1) HepG2:
A B 237 HepG2 4HAEEEEE 0 mM B 25 mM AREEFE Lhls > 7 B R P A & 1Y AT
=& GO-BP E:ATERHMHE - 4epsE - 2 2R IOETIaeER4H - M XA BT WI R e Fs %%
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%5 1 A BT AR AR B OhRE RN - A BT ARTRE BATREER S R EA TR > 400 cellular
response to unfolded protein » fZHRASEEREE MRS IRRE T » HepG2 42 4= RAHBHA N Z=
TR FIHHBA S > DU SRR ) 2 AR IR 2 FIFEET -

(2) MDA-MB-231 :
B [E £ MDA-MB-231 4HAEZEE 0 mM B2 25 mM KRS EhEk 2 72 SR NPT/t e i
IR =+{E GO-BP Z:A SR 14 - MDA-MB-231 4HAEAY = 248 R B 2L G2 4RREBAZR =)
Frb 2P —(E L ZAVIHRERESS - Tl &Y RAIR A RAHBEAVANDIRE S - ZHIIRE
HELLE - BEHREIFE T - BUr MDA- MB-231 4Hi/E A ElE R R R R - 32E5]
4 AR AR NRIF ELE - Ao R EBANRERE ) S AR AN - B H BHEaE D -

i b g e conar spose o sy ecaecs s reutnof migc i sion
A irvrspalereagiot i s
PR @esponse totopolagically ncor
S 5
By =V
w5z B caton o9
Qe or i
(]
AThayrenesi Couplogection tronsoot » — negative regulation of ct
o e ranspon.che
it ndoplasmicrgticulum brfoided protein FspaD
& negath
cectin{glibpon chan
¥ - opio S e
e responsa 10 opskogdBl incomect roten ponse to endople e et
— ety
s Mhse v .
et cholesterol 'i'éb( i process
response to ued.grotei
aolor 1oiponee o opolhcally Noomact priteln -
. . nuctear onaTepication
o g
o cycPuse o
ot
L e e cycle oNPrepication
o process

&= ~ BRI 0 mM B2 25 mM MRS 2 FIF 722 FELA GO-BP BT HT4EREIE - (A)
227 HepG2 4R~ F23R 2= BRI GO-BP E &0 MréisE (B) F2x MDA-MB-231 4]
Al = AN GO-BP B &4k E -

3. RUHEME (Heatmap) 734

FER Heatmap S MfmEE [F EERIRIE T 722 RIHEAHY Top 100 &K - FFIAFR—(E
R GRMT - BTAR—EEA - FEELRAVRIFETPM)EL Z-score {EAAFEHIBRER
o ALEFRRERES  BOERNERER  (REEERGSRELIE - Lo
MktA T sE S BRI AEYIR AV -
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AHFE H B R B R B A AR R ZAHRE AN - LB e PR B A N R
{LIBA A RS — B (R BE RN - RIS B A RIS T 2 BN EE TG T A

el > i34 NCBI B T ORI =t (BRI R — R D) PUBERADTS
AR B R B AL R AR Rl > D EREELIRE Y KA R E A B E
MR BET TR B TR N Ry B -

(1) HepG2 -

A GERTTEEIR 0 mM BERSEOR(TE > I RERFEINEN > H ISR
RERTT T FBRE NI N > BRRER AR LES  HEEREZ8diERIFY
—E o {32 ultEREE SRS FeMIBkiEEH, KRT18 (Singh Bhangu et al., 2023) ~ PDIA6 (Mao, Wu,
Gong, Yu, & Huang, 2021) ~ PDIA3 (Germon, Heesom, Amoah, & Adams, 2023) ~ CALR (Gao et
al., 2022) ~ ACTGI1 (Chen et al., 2020) ~ DDIT3 (B. Zhang et al., 2022) ~ HSPOOB1 (Batzorig, Wel,
Wang, Huang, & Chang, 2021) ~ HSPAIA (Ding et al., 2022) ~ HSPAS (C. Zhang et al., 2022) &
EN1 (Li, Chen, Chen, & Guo, 2022) FH--{EEN (A& A FroR) o AN Z DIRE KOS HR B
FEARBIRTSE > SRR 1 - tEHERRERNEE T =HEYRCEH (heat shock protein,
HSP) » #EES A FEO K - ERREBCESHE BT > ERERALRET -

(2) MDA-MB-231 :
B & REUR A FIfERE R T ERBLER ZrEE - BliE A IRIAE - (KB -
BRSNS - FFIPkiEE 7R BRI S S IRy COX1(Nasry et al., 2019) 5 COX2
(Nasry etal., 2019) W {EEA - UK Z230 R R T &1 s iy HSPAG (Song etal., 2022) ~
HSPATA (Ding et al., 2022) ~ HSPA1B (Jagadish et al., 2016) ~ HSPAS (C. Zhang et al., 2022) ~
DNAJBI1 (Huang, Yu, Zhang, Zhao, & Huang, 2014) ~ DDIT3 (B. Zhang et al., 2022) ~ PPPIR15A
(Korabiowska, Betke, Kellner, Stachura, & Schauer, 1997) &z CALR(Gao et al., 2022) /\[EZEA]
BN Z Thge R OoURka PR SR AEAHRET 7 - BREHAIER 2 - IE-HEEERANE S T A(EEYR
HEH - B HSPAS Z4h » HepRIREL@ISMHERET - ERERARE] -
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o

— I
05
0
——KRT18 05
__—PDIAG -1
— PDIA3 — (Z score)
S-CALR
ACTG1 cox2
——DDIT3 cox1
HSP90B1 4[75 HSPAS
Z—HSPAIA
TT—HSPAS [ ‘E

——FN1 *‘[E
i

[l +0U ~ A [EIE R 2 AN B BN FENE 73 AT » (A) FoR HepG2 QAT AR

FHOmM ~ 2.5mM ~ 5mM K 25 mM DU EEEZEAE] > (B) oo MDA-MB-231 41fE 453 7
JEEE OmM ~ 2.5 mM ~ 5 mM K 25 mM DU Ay BkEEE] -

CALR
DDIT3

HSPAG
_/J;HSPMA

NDNAJBL
HSPA1B
PPP1R15A

\Ij

2.5 mM 5 M Glu con.

omM 25mM

2.5mM 5mM 25 mM Glu con.

F— ~ HepG2 HlIAEAGEEZ 10 {EFHrH e

Symbol Description SRR S PR SR AR R B 5T GO-BP terms
HSPAIA fet shock profein family A (Hsp70) E?Lﬁﬁ)\\ﬁ’\]ﬁﬁi&jﬁ FRRMEE LR DR response to endoplasmic reticulum stress
member 1A PRI o SR RAER AR
HSPAS5 heat shock pr?;?;ii? Sily A (HspT) HEREDITEIR » FLEEER N ASEH SRS | response to endoplasmic reticulum stress
HSP90B1 heat shock Tli?ﬁe?ol beta family KRR 2 response to endoplasmic reticulum stress
DDIT3 | DNA damage inducible transcript 3 [ HepG2AAE S 3 1F M Bt i A A B response to endoplasmic reticulum stress
CALR calreticulin AR R response to endoplasmic reticulum stress
DIAg | ORI RO KM A | gt 5 AR A proein foding
PDIA3 profein dismﬁri:rirfﬁg e3rase family A AR e e L A R response to endoplasmic reticulum stress
EN1 fibronectin 1 HEdsTRERN > FHENETEEEEEAR nucleotide metabolic process
KRT18 keratin 18 EAFEESRE AT liver development
ACTG1 st ez | RIS A BT R reeliionol st famentbunde
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F2 . ~ MDA-MB-231 4HffEmEE 2 10 (B sE s
Symbol Description SCRR S S A R AR 55 GO-BP terms
heat shock protein family A (Hsp70) FESURR AR © RS (RS
HSPA1A neher 1 Ap Y P w0 e rh R > B4R | response to endoplasmic reticulum stress
L RAER AR
HSPAIR heat shock protein family A (Hsp70) R AR B nuclear division
member 1B
cervical cancer, cholangio carcinoma,
e . glioblastoma, pancreatic adenocarcinoma, kidney
HSPA6 }rf:rtnsbheicg protein family A (Hsp70) renal clear cell carcinoma 1 skin cutaneous response to endoplasmic reticulum stress
melanomaFRBIENN > I EEUEARAE
lung cancerFF T » Aol AEA
% o 7 > 3 o :}'\’\" ya N ) Al Z Z M
HSPAS heat shock protein family A (Hsp70) HISIR R 2 T35 - AE 2 BORAE R AL response to endoplasmic reticulum stress
member 5 RIS
DnaJ heat shock protein family (Hsp40) |{E#24H R Hh 2837 B 2 e PK M &S L
DNAIJB1 member Bl 20 AR ’X i B e A "1 response to endoplasmic reticulum stress
DDIT3 DNA damage inducible transcript 3 A HepG2AHAE 2637 /F F ELEEAHA A TR | response to endoplasmic reticulum stress
CALR calreticulin ehtEdninAg & response to endoplasmic reticulum stress
PPPIR15A Ifgielﬂ phosphatase | regulatory subunit [y AR Hp SRR HIE ApS3 2L [EI R A response to endoplasmic reticulum stress
COX1 cytochrome c oxidase subunit I IRl 4% R ATk B A KR E =R response to oxidative stress
Ccox2 cytochrome ¢ oxidase subunit IT IR AH 45 S APk s A R EFRIA response to oxidative stress
=+ qRT-PCR BB ERTRIR
AP AR (RSP - /i B QRT-PCR Ffiife (AL P28
{25 -
(1) HepG2 :
DIAREFEREE AR 24 /NEF - ZXHL RNA 1% - $F¥ Pk (5 #E1T gRT-

PCR > fiTfeZ AR LA B B RNA-seq 0T 45 5RAEAT
frFrie 2 BN b B Z IERENE

A

2.50

FN1

2.00
150
1.00

0.50

Relative Quantification

0.00

PDIA3
5.00
5.00
4.00
3.00

2.00

Relative Quantification

1.00

0.00

B KRT18

450
S 4.00
B 350
3
£ 3.00
% 250
3 200
g 1.50
% 100
&£ 050

0.00

5 25 0 25
Glucose (mM)
D PDIAG

3.50
3.00
2.50
2.00
|
|

Relative Quantification

Glucose (mM)

BEEERWV RS RNA-seq 77

25
Glucose (mM)

25
Glucose (mM)



E HSP90B1 F HSPALA

G HSPAS

€
c
5] 100 e
£ 500 8 c
5 600 S 1200
= 400 N 3 1000
E S 5.00 £
T 3.00 % 4.00 S 800
g 9 00 El
¢ 200 o * g 600
5 = 2.00 o
£ 100 = g 400
i T 100 - 200

0.00 0.00 =

0 25 2 0 2.5 5 2 0.00
0 25 5 25
Glucose (mM) Glucose (mM)
Glucose (mM)
DDIT3 I CALR J ACTG1

20.00 4.50 2.00
5 1800 §a0w 51
£ 16,00 = 350 Z 160
& 14.00 £ 300 & 140
£ 1200 E=I g 120
£ € 250 €
% 1000 i S 100
9 go0 g 20 O os0
g 600 2 150 Lo
£ oo B 100 5 040
& 200 & 050 & 020

0.00 0.00 0.00

0 25 5 25 0 25 5 25 0 25 5 25
Glucose (mM) Glucose (mM) Glucose (mM)

B+~ BLOmM ~ 2.5 mM ~ 5 mM K% 25 mM FERFERSE 24 /NEF 2 HepG2 AHREAH S
RFERER - (A)FR N1 RERAEFRIAERE - (B) F/r KRTI8 ERAEHFIAERE
(C) 2/~ PDIA3 ERNHHFRIAER > (D) F/r PDIA60 ERMHE R EE - (B)
HSPOOB1 ERAHE R EE > (F) /1 HSPAIA ERHEFRILEE > (G) Fos HSPAS £
RIfEERIA S E - (H) #For DDIT3 RS R ERE - () o~ CALR BERMEHFERE
&> (J) o ACTG B R FEEFRIRE 8 - fa A R SRR B 2 HiR TS (R RQ B -

(2) MDA-MB-231 :
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