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NADPH
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SDS-PAGE
shRNA
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Abbreviations

Aminooxyacetic acid

Aspartate aminotransferase

Ammonium persulfate

Dimethyl sulfoxide

3-deazaneplanocin

Ehanced chemoluminescence

Enzyme-linked immune-sorbent assay

Enhancer of zeste homolog 2

Fetal bovine serum

Glutamic-Oxaloacetic Transaminase 1
Glutamic-Oxaloacetic Transaminase 2

tri-methylation of lysine 27 on histone h3

Human Epidermal Growth factor receptor 2

Mass spectrometry
3-(4,5-demethylthiazol-2yl)-2,5-diphenylterazolium bromide
Nicotinamide adenine dinucleotide

Nicotinamide adenine dinucleotide phosphate
Phosphate buffered saline

Phosphate human Epidermal Growth factor receptor 2
Radioimmunoprecipiatin assay

Sodium dodecyl sulfate polyacrylamide gel electrophoresis
Short hairpin RNA

Tricarboxylic acid cycle

Tetramethylethylenediamine

a-ketoglutarate
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Abstract

Pancreatic cancer has a very poor prognosis, as they are normally diagnosed at a late stage
when the cancer is already locally advanced or has spread to other parts of the body; therefore,
pancreatic cancer is one of the most malignant cancers globally. However, medical treatment
nowadays cannot control this disease completely at early stage. According to previous studies,
metabolic regulation by HER2/EZH2 pathway could play a predominant role in determining cellular
states, showing that mitochondrial glutamine metabolism regulates proliferation and cell growth in
pancreatic cancer. At the beginning of this study, mitochondrial GOT2 was identified as an interacting
protein for EZH2 by Mass spectrometer. Also, HER2 expression status may be associated with the
role of HER2 in glutamine metabolism in pancreatic cancer cells. EZH2, participating in histone
methylation, was found to methylate GOT2. To address these questions, the role of signal transduction
pathway through HER2-EZH2-GOT2 pathway in mitochondrial glutamine metabolism in pancreatic
cancer was studied.

First of all, we found that EZH2 expression is important for cell proliferation or cell death when

GOT?2 was inhibited. In addition, we also explored that EZH2 signaling could methylate GOT?2 to

regulate glutamine metabolism and malate-Aspartate cycle. In this study, we further found that HER2,

EZH2, GOT2 expression have clinical significance, and cell viability was influenced by knockdown
and inhibition of GOT2. Nonetheless, HER2, EZH2 inhibitor could reduce GOT2 activity in cells,
instead of protein expression at all. Besides, EZH2 could interact with GOT2 and methylate GOT2,
implying that EZH2 activity may play an important role in the glutamine-deprivation status. Our
findings indicated that EZH2/GOTs axis might be a potential therapeutic target for pancreatic cancer.
Further detail investigations would be helpful to development a novel therapeutic strategy targeting

on GOT?2 for this disease.
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(- ) ~ Jm%# 32 % (Cell culture)

1. % %

H-5% R im P2 $R: PANC1 ~MIA PaCa-2 #: % > 3 10%Fetal Bovine Serum~ 100 unit/ml penicillin~
100pg/ml streptomycin =77 Dulbecco's Modified Eagle Medium(DMEM) 2. medium
3%, U T fm %8 R Capan-1 ~ CFPAC-1 PJ#2 % % 7 10%Fetal Bovine Serum ~ 100 unit/ml penicillin ~
100pg/ml streptomycin =77 Iscove's Modified Dulbecco's Medium (IMDM) 2z medium
3%, B P2 $R: Su.86.86. ~ AsPC-1 #2 % 3t 3 10%Fetal Bovine Serum ~ 100 unit/ml penicillin ~
100pg/ml streptomycin =77 Roswell Park Memorial Institute medium(RPMI) 2. medium

# P mie R E R AL Lo FkE A S%CO,~37°C 2w AR & o

2. o M &
¥ i P g x A B "f {6 » 1453 ek PBS(Phosphate buffered saline)iji%— = » #-PBS
"z ,35@’;?&% » T 4o~ le.c G F-d fiF (trypsin) 0 x> 28 32 & 44 (Incubator)® X 5 4 45 -
BiFpie ¥ aH Y 4o r Qo AR TERMP e L e Nt BRARE DY o BBk
B M58 12 % f9(Incubator) ¥ et & w Bl o BB lec R & kw bk e o 3 15c.c.
B g XA 3 (13000 rpm ~ 5 2 48) o HFFRFRIE 1S 0 R lec g iR kW THT

PERESS & SR UL TRE et uy T IEER- SN FoE ¥0

(=) ~ % 3o B~ $ ety % (Preparation of cell extracts)
B dr? i A f (6 0 YU g e PBS ik - S0 LB ok 3o x5 B ebicell
lysis buffer o g2 #-fw % 4|37 %3 1.5ml 2 eppendorf F i dp~ ¢ » L uRF A BRT K
B b e B0 1§ Bl e 03 2 4 4 (13000rpm ~ 15min) > $ f8 B bR 3 ATAE i A
H o R IIRKAY o @ IR R ime B R4 ¢ -9 B ih)k R # % Bio-Rad Protein Assay 5 4t %
441 * Bovine serum albumin(BSA)§ ## & > ] * ELISA reader ** & £ 595nm p| 7= &
B X yprck B RN v R A e R AL R>0995 A 4 gl e
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(=)~ & * 2% /= (Western blot analysis)
Blmre B R Bt Rk FREAY  FHFEFTE 10~60ug 2 Fv Tk {7 o =
WAL RS f R % 4 (SDS-PAGE) » Sg {8 =% W ~ Bl W~ 3% ~ R4 o i
(PVDF membrane) iz F jp4F ¥ 22 » fEErff, » % 589 F 039 B # & ] PVDF membrane + o
#E e ¢ 5 » Transfer buffer(25mM Tris » 192mM glycine > 20%methanol > 0.0375%SDS) »
F R R 100 RaFHEE 2~3 [ pF o FHFR Y 7 F 5% g s 22 TBS-T(Tris-buffered
saline/Tween-20) 4 =% % # PVDFmembrane o P eh&_¥ membrane + 2-% - Mg & B E
@ > ¢ blocking '}b%*? R TEF 1] PF o Blocking & & {8 0 @R w5 % 0 2 TBS-T
7% membrane = X 0 F = 5 A 45 o 2. {4 4 » 11 5%BSA ﬁ%ﬁ S A8 (Primary antibodies) > &
LB ITHREZRIZ N 4C AR IR B NiER 0 - RIS S ATRRIZ B9
Bl okl End» wit- %383 % > 1 TBS-T * membrane = =& » # =& 2 4 48 o 4% F 4 »
Horseradish peroxidase(HRP)# 74 & eh= s duflidvksa ik > >0 3T 1) PF > {7~ ¢ TBS-T
7# % membrane = =X 0 F =X 2 A 48 0 £7% 2. membrane {4 4c > 1L K K $H(ECL)IF* 1 »

b > B * 2 AP g4t PVDF membrane 0 I3~ X k3 % (Hypercassette)® » fm 5

RN BRRAT R B PR

(z) ~ L& £ k2 (Co-immunoprecipitation)

S EEI S SR S S R ERE R AL I EE SR RIS LY

\F‘b

5003

1000pg #v F A f#i& > £ 4 » IP binding buffer #-2 %4 % %884 Iml > % eppendorf @ 2

™

v 2 fsder Fev AFERRAE Y - fEe Ard-v - Bl lug B d 4 4°C 7 F RilFfe o iT%

8 0 F 4o x 25ul 2. % it * g3R(Magnetic beads for purification) » % F # 5 % § g 2.5 /) pF

ﬁm

2y Re AR h BRSSO £ B ¥ ALt TP wash buffer ik = =0 At
BICp RS A T A MBEIRE B9 4F £ 8 o FP0 % v 4F £ 48 ¢ SDS-PAGE {r
Western blot ¢ 5% & & 5] PVDF membrane * > #1512 % 7 HRP e1= sdkt if jpl4F & 48 ¥
LF 3 FoFHEL Y o B ECLF B S et o dok§ 7 o @l © dvied o
FEE G AR B Fod FAIRATEM B 5 T 0E o
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()~ % 5% F A 7 (MTT assay)
#-rmre 11 5x10°cells/well 48>t 96well plate » i — FPFRF 15 > 4 ",% B &% > 10 g 1%Crystal
violet 2= 30% ethanol % ¢ - ¥ §7 i = /RAFpL/3 f# 5% S 48 > 302 ELISAreader *13f 7 % =&

Pl kgl

(#) > GOT # B Z(GOT activity assay)
e 73 1< 10° wmiefs & owell p 0 2 fi« sy f8 0 & 4~ 200 ul < assay buffer >
#-sample /4 i -80°C7k 48 30 A 451 e 3aF > LA IR ZE ¥R 10 A48 > 7 plt B iTHR
LAF 35 o aIBF (S #-sample o > 13000g 10 A 48 > T ¥ g 4F ek FiR 2 B ATeDd
# o & — B well ? 4 » 50pul sample ™ %2 100ul * J& 4~ (developer, AST enzyme mix, AST assay

buffer)fs #-F B4 3x & 37°C3E & fa#Fk & J& » $ (& | * ELISAreader @] 450 0.D & -

(=) ~ s = $x3:F % (clonogenic assay)
#-tm e 5x10°cells/well 483+ 6well plate » 56— FPFRF (S 2 B AR e P HRTLE
&0 3 ¥ 7~10 X » 02 clonogeic assay % #|( 7 5%Crystal violet 2. 50% ethanol)% ¢ 20 4

G B TEC R TR E IR e 3 R o

(~)~ & § 4 4~ it £ R 2k (Seahorse Bioscience XF e Analyzer)
#-ln¥e £ % . Seahorse XF24-well microplate p 7 7 2x10* iz dic? > FH R 24 ) PEiS
HARTTERREER EF])PFDL FROTAZ CO237°C 2wz % o £ 40~ 4p
R % F (consecutive addition of inhibitors of electron transport chain (ETC) (1 uM oligomycin,
1uM FCCP and a mix of 1 pM rotenone/antimycin) * _F # > ¥ 3% <_4p b #icdg {6 » 2 Seahorse

XF24 Analyzer 4 47 & | we § § #&P~ £ @(OCR)% & 4+ )k & # & (ECAR) -
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BELEFLFASEY (R2)-

d 2 @ e KM-plotter database # # f % %R ¢ 775 5 5 AL B A PE Y Rk L

# HER2 % £ # 0% it (7 HER2 ~ EZH2 ~ GOT2 # g k& %8 F 2 Ap M2 A 45

GOT2 kﬁimfﬁjﬁ*'& A ERGES (Ble A-C) N2 R # 8 53EF(Be D-F)> @
Ek ARG 7 HER2 “”f;“Viﬁ?ﬁ»%‘ ¢ BFF (Mz B # E) - 4#] HER2 & R ¢ % * GOT2
21 95,y v 15

K,% 7 mRNA 172 h 5 A — ) m e N IR A RS OR w2 ¢ HER2 £ L% EEE
2 GOT2 en& 3F B o H ¥ ASPC-1 &% % w"% 5 HER2 % & % I > Capan-1 ~ Su.86.86.
CFPAC-1 ~ MIA PaCa-2 "% im?e 5 HER2 ¥ & % 3 > PANCI %& %% % B 5 HER2 <&
L hpE i S HER2 EEFEH 36 RN (BT)- Bl= ¢ A4 3 k%S5
sz 7 HER2 ~ EZH2 ~ GOT2 ~ GOT1 # 3R o @ AFF 7 i * 2 = 'L %0k P2 tk 1 AsPC-1 ‘w72
EZH2 % 3. & ™ ~ CFPAC-1 'm*¢ EZH2 # 3L & % ~ PANCI ‘w"% EZH2 £ & ¥ % - 7 5' %

wie ¥ AR T e HER2/EZH2 39 B4 iv% ¥ it 4 33 3083 0Rpme v > R 77 a0 44
90%% % fm?2 ¢ HER2 T #5471 Ras + % 1138 mutation <3 % » ¥ it & + 5 HER2 %t

EZH2 e 4518 % 25 £ %] « Bt » #F78* AsPC-1 » CFPAC-1 ~ PANCI %% % bm 52 (%

S HER2BAE ~P B - MELARZ Py ¥ & NEFApMEFIHR NI fHiFL A%

LS C A

£ ¥ AP AT HOR e b A R T GOT2 #4224 (- ) » % . CFPAC-1 i
% GOT2 F i ASPC-1 'm%e § > ¥ Bl 2% % B2 W w fF 2 RS £ F glutamate Jk &
BT fimie Ak LT GOT2 & 14 4 3 CFPAC-1 fwe i B » ¥ g2y EZH2 2 GOT2 3
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v AT EEG PARM I N & H %2 glutamine A IS T I IF B 4E2 4rd o
50 - 9 A TEROR e P 3 e HER2/EZH2 # Tk w8 F B 58 glutamine Pz
oo A B A i R T AT 0 g R4 » HER2 #r44] Lapatinib aJd® € "5 M54 %0k fo ¥

ECAR 2 OCR > %7 HER2 ¥ 2 $2 9% %% B4 chay £ (3 (]~ ) # # Lapatinib **

2

CFPAC-1 'm®s ¢ P Bafrd|3 5 #&P-E > v A#A LR P4 (B4 ~L )@ &
ASPC-1 ‘m®e @ R § P Bgdrdlime iz 283 kR > o A@irraa X B8 (RS

- ) ° Lapatinib &2 (& ¢ "% 43 o § € A AR R R AR T e
B A e (T I ORI R SATP A F ~ M MG e 4 £ 5353 % Lapatinib
B BT (B ) o Tt > HER2 #r+41 3| Lapatinib ¥ it € "# O% %0% m % A A N HF
BE2HAGEADN > AF{ - HFRwme 4 550

L7 i- 7 2 GOT2 2.7 #HHask o ihs SR £ & &£ ¢ » 12 MTT assay L&
GOT2 #r#4]3 AOA & MBILB R mre ek (Bl = ) BB T ite » AOA JZis
EZH2 % 3.5 CFPAC-1 ‘w% %+ AOA #7 AR » @ M4 I EZH2 5 AsPC-1 w2 B % % X 3
AOA erd] o ipdt 2 % 42p GOT2 ¥ st X | EZH2 ® A i {6 & 4 %Tﬁ%‘}l v igm
GOT2 en# it o % 7 { # P GOT2 #3453 e end & 4 > 12 shRNA "% i< GOT2 3-v % 7"
€ P AR R L RO e e g7 7% 5 > shGOT2 :}fﬁi 3 AOA ¥t EZH2 3 B # 3R CFPAC-1 %
W dm e & Mok A P A > EZH2 ¢ R % IR PANCI %&%0% ‘w2 3 =& > @ EZH2 M & % IR
ASPC-1 %50k ‘m™ BB 5 P B > drdl A2 R ¢ % 2L EZH2 39 B A F v > %
GOT2 #r4|#ig = cha Btk ¥ 4 3 %7 o £/ A GOT2 #r4|#(AOA) . F_r1 shRNA H
o4 (shGOT2) » 57 4 AL hdrd] GOT2 $fim¥% chid Mok % & EZH2 3o 3 B7 it F 3 M

% > 2 HER2 J-v 2 IR B E FAphifd o o
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(=) HER2/EZH2 & F jd 7 z i GOT2 3 4 glutamine © £ malate-Aspartate ¥ 7
* 7 %7 HER2/EZH2 2 & @ vhie jo 82 7 8258 GOT2 3-v & » #r¥ it ¥ 3k GOT2 %
BHf e o 4 3 git- AP FNADH 2 8 %1 0 ¥ 404F i EZH2 L3 # GOT2 377 4

fLiZA&FIE® > 45 inﬁ'ﬁﬁvgagi’rw 0

d B~ = ¢ g% HER2 #7414 Lapatinib A2 82 % §5 58 EZH2 ~ GOT2 &0 4§ 4 B > srir

HH A E* o ¢ s HER2 f*ﬁ'v} AEPEEL T I e HE M d Bl v P ¥ ELR T Lapatinib P

B gr 4] pHER2(Y1196)¥2 pHER2(Y877)Fifis i » 12 7 B W% mre @ i EZH2 4 % R
Histone H3K27 e1® 2 it » Bg57 HER2 A% 0% Y ¥ it # %22 EZH2 eid b ivd » L id % &2
WA R R AR 0 T oA ADL%0R 0% ¢ s Ras ¥ 7 mutation ¥ 3k o g 0 Lapatinib ¥ = 5%
R R g R TG PR e (B
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