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ETERAERK-RITEKARN PTEN RRFESRHEREHAR

EAA Al B AL
YO ERREBE S B TR T T SE R = E RN B GE L Y B ST BT, K 116023)
2R ERREEE R, JEET 100049 )

OB Ay B R IAEER 2 —, PTEN B2 ¥ i /776 T RS AR rfr | I35 S g 40 g it e
#ife, PTEN 87 T 09RO E 4 Re v] BB N IR #8 10 R Y7 3R 5 B, . AR SCI0 5L T B 408 f k- iS Ik B AR
(CE-MS) X} PTEN 2K J5 T 51 B9 41 ffl DU145 K2 1E % T 51 Bf 40 e RWPEL AU A b it 17 R& b, 7
DU145 F1 RWPE1 FiFh 40 #4321 200 F1 214 FAR 4, A0 HL X B AT M, PTEN =B J5 4300 & & 28
37 P2z AR . PR AR IRALRR PTEN 5, 35 BLREM T &, 5 T 3L R, M IR NR LM & A
i RAEIR ABER TR, DUL4S Rl PTEN &, #2550~ e oy L2-52 08 e  H s e e 45 R
Bl I A4 DG H B AU A B A Tk, LR Sl 2 v S e A Iy L 0% T i e AR 4 IR A R R Y 5 (R
ERAiAYT . R, R IIRRET UK | £ B 2 20 55 O 0l S598AE2 W0 TS A AR 54 52 PTEN 4%,
3 2o % T A A 2 AR Lo A, %58 T PTEN 15 i AS (b T2 PTEN 5 0 i #H 56 L B JL [R5 F A9 X
AL, R PTEN XA i 09 835 2 F LRI A IR 4R 5 2

XEIR BB BRI MIEACE %, PTEN,; Ui E A, misdliieE
1 5| 5§

R 95 ( Prostate cancer, PCa) 4 55 1 e & UL A9 4 IRl 2 — | BOPERTE T A 55 P g vh HE 26
= R RIS B R AR A L, (R 2 60% 1) B I R 41 B9 R AEAE B 5 0K 1023 SR
gtz dega ik 10q23 H e 2 31 2409 4E FH A9 JE X B PTEN ( Phosphatase and tensin homolog ) ©! . PTEN
EALBE IR LEE-3 ,4 ,5- —WFIR ( Phosphatidylinositol (3,4 ,5) -trisphosphate , PIP3 ) W2 1k , If-4: i wkfs
Pk AILEE 4 | 5- ;2 ( Phosphatidylinositol (4,5) -bisphosphate , PIP2) , #E1fi4H] PI3K/AKT i@ %, PTEN fk
KREATFIRRE B W EAARBUG™ . HIE, BF5E PTEN S5 A 4 foh ek , il e & BB 7E /Y I6
J7 RS SRR VAT PTEN BUR RIS ARG B PTEN B 4 i st ARt an g A1k &
AMEH BRARIEE ' . Naguib 45 % 3 PTEN B 1) 40 i Xt 7 (R 5269 T 30 ) 300 B A0 ) AT b B AT 52
PTEN 878175 T iU AU A XS FE AR 7 PTEN S i A7 B 25

A=A N B RN ZEMELL T2, {L Human Metabolome Database 4t HA77E 8% 1] BEAF 7R AACIH)
BB 40000 A~ FEE S ) 0 A5 A K XA B i B AR M R S AR 1 T R SR
ST o AR 2 (Metabolomics ) S48 « 28 45 4 17 #6281k R AR A7 e ke | o . R,
AR A A 68 BN (- ORI BOR BAZ R AR AR (3% 0 85 O X i vl 0 0 Ok €
SO AN HLTK AU AR R A Y — JRRAE ) e T AR R AR i AR
173K SE AR HAT SR e . B A F VK-S I ( CE-MS) Wk b 1 H B €833 - B 1 36 H AR X i
B P AR AR o B 25 R B, T T AR AR PO B rh SRR AR 4B . CE-MS (SR AR
FERE L BRI B, 4 DR A M ORUE R B 1 B 0 A R e m A, E
S P R T R BRE IR, JEA e LA O e I R R AR PR AR, F R E R R

TERF AE 1815 75 5T BE R A BR ACHR 5 AR, PRI I Y7 B0 A 9 07 S0 5 A R 1815 75 S N kAT,
Kim 55 & B CPS1 ( Carbamoyl phosphate synthetase-1) £ KRAS/LKB1 & A% (1) ili 4 20 My o o8 5 & ng &
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B Mi4EA 2 C A 7E KRAS/BRAF 2878 i 45 Bl 40 i b A4 BERE 7] GAPDH, IR R AE40 A
I, T AR 2H A 0 e A A I 7 5 o B e [ 13 AL S A R

N BARIRERE TR T 1 R v A B BIVE R, F 58 78 15 8 40 S 4 PTEN e Je e 28 i AS [ A R 28 1
ARG BT X5 40 M B A A AR AR 1, X PR IE YT B B A5 5 3, Chow 451" 7 2R /K Xt
PTEN 7£1E & 4 i KA i b AR DI REAE T R Gefiliak , (BAE A o8 S OGS, ARG
KM CE-MS,i# & LTS R 4 il DU145 5 1E R T8 R4l RWPEL 435I/ PTEN J5 4R A2 1k,
BB PTEN P35 (A B 4 A, IR0 PTEN 78 i vh 5 R Ak S S i as 1k

2 SLIGERSY

2.1 EBE5iKH

FATCHDI5E B TR (G1607A) BB 41/ HiL 1K ( GT100A ) - WATH E] B 1 ( G6224A ) R 45 ( 25 [ 2 HEE
A TG 2250 UK B R A RLA S BN (50 wm i. d. x 80 em, HAS HMT A /) #47

FHEE (ool 5 E Merck A H)) 3 & 07 (3540, 55 Duksan A F]) ; K (28% ) HER(=95% ) .
CIREE(=98% ) HEERE( =98% )W H 3 [H Sigma A 7] ; CE-MS FrHIFR 1 (5% 10 mmol/L ZZ RN |
D-FEK-10-BE R AN ER ) AR 3 (7 10 mmol/L 3-Z JLnkIR b — 268 N, N-— 2, Ke2 2RI 2 ke el =
2 3-Z5My-2 ,7- R R AN W B H 78 HMT A %) ; RPMI 1640 ( C11875500BT) 555 5L ( 26 [# Invitrogen 2>
A]) 3 M4 (P30-3302, FEE PAN /A H]) 5 #4izK i Mili-Q Hi4liZk &4t (35 E Millipore A H]) il % .
ﬁ{)ﬁ%(S kDa, 3 [H Millipore N o
2.2 EXWHE
2.2.1 #HRHEIERAEWRI AR DUL4S 2 IE % iR 40 0 RWPEL 1 H 35 [F ATCC
( American Type Culture Collection) , #3555 F & 10% i 4 ML A RPMI 1640 i35k wh . HF PTEN i
BRI% shRNA K25 # AR A 26 1E Sigma 28 7], 7518 : CCGGAGGCGCTATGTGTATTATTATCTCGAGATAA-
TAATACACATAGCGCCTTTTTT( TRCN0000002745) .CCGGACATTATGACACCGCCAAATTCTCGAGAATT-
TGGCGGTGTCATAATGTTTTTTG ( TRCNO000355946 ) .

S3BI7E DU145  RWPEL 5 241 Jif] % rf 44 2 55 7 R BR PTEN M4 g & . ffi H] Lipofectamine 2000
(Invitrogen , 11668027 , 3 [& ) K FORLAL Ye E 40 ML 48 h J , 7E% 0.5 we/mL M55 2% (0 85 35 3 vh 1% 33 0
Ve, YA A B B B R e R Y [R] AR AL AE 0.5 g/ mlL MENA 5 2% 0 ok vh A S SE T 1, 7 b &%
HEIREIRRIA MR

HMBEEE TR 2 80% LA FE G HEATAGI R I . PR S KI5 IR T | DL 5% H 88 Bk L5k B 3G 7 2k, Uk
3, 10 mL, e, PR R LA AR A P A7 VK, WK 5 min J5, ZEREFR ML 1 mL H
B (SRR 1:400 MIPIAR 1) R ANIERES H EEE] T 5682 2 5 mL Ep &b, WWHE30 s J5, IMA 1 mL
SIIFIREIRTE | min, HJ5F A 0.4 mL KFFIRHE 1 min, 7K LFHE 10 min J5,7E 4°C LL 15000 g 25
O 15 min, BRSSPI 45 0. 45 mL _EIERERIEE 1 ,4°C 12000 g #5.0F FIER S L1
B, DEMER T, T-80°CIRAT . AR INE M HI 20 L B ARSI (B AR 1:200 AR 3) .

2.2.2 CE-MS &t sS85 3CHR[ 11 1A, UK SEL PHES A AN 1 mol/L R, FRLUK
B 27 KV, R S kPa RS FRERE 3 s(20 3 L) 5 BB L. F s 0 25 mmol/L ZFRE: (LR
JKIEZE pH 8.5) , LUK HL T 30 kV, FEHENN 1.5 kPa f9JE 7, #hkEE NS5 kPalk /) FiERE 25 s( £ 25 nL)
B SENT . 55465 % S ( Nebulizer pressure)135. 8 kPa, T2 % ( Dry gas temperature ) 300°C , 2K
( Nitrogen flow)7 L/min , & 7% i B R ( Skimmer) 50 V,REAEHE 1.5/s, IET B AT BYE BT
( Capillary voltage) 73528 4.0 F13.5 kV, 24f# H T ( Fragmentor ) 73514 105 F1 125 V,

2.3 HiEAME

i 244820 7] B B4 Quanlitative analysis( B. 06.00) | Quantitative analysis(B. 06.00) A& HMT 2
] Method Maker S XF R #EA T e PEAUE 5400, B IR . (1) @ 4% G ) 18] L5 iy 47 bo it AT 2
HHA HMT AR ( HA) S HEE 1000 A | AR BRI 5T b S 38 Ok B I [ A 808k e . (1)
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Method Maker Hf4 3832 AU b R SRR T8 B IR T | AR 552 P O B Ik 1) 15378 b0 AL B O P ) AL 38
YRR R B Ta]  FH B ATl TN AR R RN 3 -2 B Mg be — 2R R IV, N-— L2 - R0 Tk
BB AT I N AR D-RER-10-R R A 3 R 1) =2 3-Z8 -2, 7- iR #M . 7E Quantitative analysis
BE b K 1 R TR B I [ 5 A8 52 BRI (B 2R AT X, DM 28 7E+0. 2 min LAY HLBT AT LG5 BRIE (E fi
227E20.01 Da MARUEITEE . (2) RELAT  EMEITIG , Tt P A A ) 4 s ToT RS 3R | I R 72
80% LA LA it rP UG T A/ T 400 AR, Ay e T RGP IS A it i A 38 0 ) e i ARG I
K IEJG W FH T 5 2230 . i GraphPad Prism 7 (32 [E) #AT2 B K ¢ K056, ¢ Kb p<0. 05 191t
W18 MetaboAnalyst ( http : //www. metaboanalyst. ca) "' YEPE] K 18 B 5 424047 .

3 ERSITHR

3.1 PTEN RRERFEMRIGHERE

I 5 1000 AR BRE B ECE b O B B 1] KRS B BT 4 BG4 T LX), SEBR T A v A 1)
PR, ST 5 10 5 B I figt 0 Jo oA K O B BE 97, CE-MS 2 i I, AR B A =X ([ ATP] + 0.5 x
[ADP])/([ AMP] + [ ADP] + [ ATP]) (ATP, BREEFS A% 1T —BEMR ; ADP, BRI AL T 5K ; AMP, BRI
MR — R ) THA M N BB, DU145S RWPEL I Fh 41 it th BE AT 37 0 0. 96 , 35 21 1E 7 A= P {4 9 B far 7K
ST R IATE A AT R B P 2 A A B R AG T

K HI CE-MS 43-#r DU145 F1 RWPEL P 4 il & , 43501 & PEAH 5 200 #1214 FpCi4, DU145 il
RWPEL @k PTEN J5AH LUt R A 535075 21 28 Rk 37 2z AR , Wi fh 40 i St [ (9 22 A A
8 Ff (&l 1A A1 1B) , PTEN @R /)5 73R ( Threonic acid) 35 T+ 15, 5% T & K ( Isobutyrylcarnitine ) | —.

DU145 RWPEI
A

B DU145
Threonic acid
'I [ 2-Hydroxyglutaric acid
Glycerophosphocholine
Isobutyrylcarnitine

l 1
ADP 0

IN-Glycolylnenuraminic acid
Asp
Hypotaurine

2
1

2

Con ShPTEN 1 shPTEN 2

RWPE1L

Glycerophosphocholine
Asp
Hypotaurine

Threonic acid
N-Glycolylneuraminic acid®8 |
0

ADP
2-Hydroxyglutaric acid -1
Isobutyrylcarnitine

Con shPTEN 1 shPTEN 2

1 PTEN B MM E AR, (A) DUI4S A RWPEL WIFRRAIAE 3R T PTEN 2% U2 i AR 7] K AN (1
2SR B, A TR 22 SR 7E DUL4S (B) S RWPEL (C) TS Rl R 04 % 17 — R
(ADP) , R4 (Asp)

Fig.1 Metabolic reprogramming induced by phosphatase and tensin homolog ( PTEN) in DU145 and RWPEL
cells. (A) Common and specific differential metabolites number in two cell lines. Heatmaps of common
metabolites changes in DUI45 (B) and RWPEl (C) after PTEN silencing. ADP, adenosine diphosphate;
Asp, aspartate
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iR B 1 ( ADP) | N-¥2 £ Tt #0242 & 2 ( N-Glycolylneuraminic acid ) | K 2 & R (Asp) . W 2 fiff iR
( Hypotaurine ) I E NS ,TH Tl R IE ik ( Glycerophosphocholine , GPC) | 232 1% R ( 2-Hydroxyglutaric
acid ,2-HG ) 7E PIRP AR L S4B AR I

DU145 ZifErh 2-52% — 1% H SRR AHGAE PTEN SU5K S .2 7@, 75 RWPEL 4 A b U 2 35 T F
(K2),

DI145 2-HG RWPEI 2-HG
4r i .51 ooy
A . B ey
z 3F =
2 Z 1.0
5] Q
E i
2 -
(5] (5]
2 Z
= = 05F
O <
= 1F ~
0 0.0
Control shPTEN1 shPTEN2 Control shPTENI shPTEN2
DI145 GPC RWPE1L GPC
4r e L5r Ak kk
C r—— D o
2 3F =
z Z10f
&) 5l
= E
= = 05F
5] (5]
" - rz
0 0.0
Control shPTEN1 shPTEN2 Control shPTENI shPTEN2

2 PTEN §RBIE MY 2-52 % — 1 (2-HG) Ko H B8 H 8 ( GPC) 28 4k . 2- 38 X R 7E DU145 (A) K&
RWPEIL(B) F1H92E1L ; H#FERILGLTE DU145(C) & RWPEL(D) 1 ¥Asfk
Fig.2 2-Hydroxyglutaric acid (2-HG) and glycerophosphocholine ( GPC) changes in two independent PTEN
shRNAs transduced cells. 2-HG changes in DU145 (A) and RWPEl (B). GPC changes in DUI45 (C) and
RWPE1 (D). *, % %, % % % _ % % % % represent p<0. 05, p<0.01, p<0. 001, p<0.0001,
respectively. n=4. Data was normalized by average of control
TEAR R PE BB AR T A e ok il (7L IR 0 S0 S SR R I St ) i AR S e A5 il LAY 25
PR PR A A e A i R e R P R AT PTEN (5 25 5 5 RS A 6 il 1 28
A AER: A TE Mg 240 e b o g i o B 0 AR R S AR AL A B L2- R R TR IE R A P AN R X
FhIREE, FEFLIRE b A2 28 0 T 5 1) 98 AN A O A H B BR AR > (H Stewart 55 HE T+ H B2
NG | RS IR R RE 1 T K, 45 6 10 41 g v kI 200 Jf AR E 55 AR B 2k PTEN 5 A 2 ) H 9l 1 AEL i A2
b, HEM PTEN 55 FE PR L [mIVE PR H SRR ILAR , 765N [F] 35t (%85 50 8, H B I a5 | ke (3 350 AN [
25 1Bk, PTEN i 76 Jibeg 200 M rb s | e £ g A RO 28 150 1 R H ol ELBai ) AR 3R i 7 1E 5 4
J S R BRI T R
3.2 PTEN SRAEFBEMMPUTHHFRERBERRE
20 FREIYITE DUL4S AHME PR PTEN J5 A 3% 25 5%, 1 AE RWPEL fIc i 2 (K 1A) , Blix
20 Fr 2= SACU A RE A IR 815 5 N PTEN SR E S0, 20 A AR an gk 1 s, Xhix 20 F
25 A A TIE B AT R, e (4EAE R B1) AR 48 ( Thiamine metabolism ) & 4% It H R AR 35
1% 4% ( Glutathione metabolism ) 28 b5 M .3 (& 3A)
WA CHE R0 A A G TR 0 N R i 35 . PTEN mbR 5 4E2E 2R Bl Fh iy, TGk 3= AL 05 1R
FEAR (EI3B) (4EAE R BUAE S 22 i K - 1) 5 it B8 605 412 2 b 9o 338 8 S 3w XAy 7 9 bo ik, B i 2



%1 TR ST RN RIK-BOE BT A9 PTEN SRS F g FE AT 52

63

1 DUL45 1 PTEN (R J5 eh 28 (9454 22 5+
Table 1  Specific metabolites changes in DU145 induced by PTEN

N PR AR AERL Ratio BEVE p value
Name shPTEN1 shPTEN2 shPTEN1 shPTEN2
2 KL B Octanoylcarnitine 0.86 0.32 4.15x1072 6.54x107°
L2 TR N-Acetylneuraminic acid 0.79 0.58 1.24x107 7.26x107
HIHR Glyceric acid 0.62 0.60 4.31x107 1.48x107
R AFIR FMN 0.64 0.61 1.30x107° 8.78x107°
AL R GSSG 0.85 0.65 4.50x107 8.62x107°
R PO B P EE S — R 1 TR W TR NADP+ 0.84 0.65 3.53x1072 2.55x107
JILK Carnosine 0.71 0.67 3.85x1072 3.50x107*
Wil 2 fEWERZ Thiamine diphosphate 0.78 0.74 3.75%x1072 9.78x107°
K PEFR Cys 0.65 0.79 5.05%x107 1.97x1072
JHR AR IEDS — A% R Deamido-NAD+ 0.23 0.83 3.04x107% 1.02x107
442 % Bl Thiamine 1.54 1.19 3.24x107° 1.36x1072
BHEMB-B R ZIK Glu-Glu 1.13 1.27 3.22x1072 1.72x107°
JIEE BT Creatinine 1.18 1.32 1.53x107* 2.22x107°
WA Pyridoxine 1.25 1.36 1.83x1072 9.76x107°
N8-K /e N8-Acetylspermidine 1.85 1.43 1.30x107* 3.89x1072
1-BE AR BE Ribose 1-phosphate 1.28 1.68 7.26x107* 1.65x107
THABK Butyrylcarnitine 1.15 1.99 1.78x1072 3.07x107°
N-C A E R N-Acetylglutamic acid 1.51 2.08 3.73x107* 4.37x1073
54 Guanosine 1.80 4.57 4.07x1073 1.15x107°
XA0055 * 1.22 1.48 2.44x107 9.71x107
# R0 M ACEH (R e M 4
# Means that it is authenticated metabolite, but not identified.
8T A
T ' . 2.0 Thiarpine Thiamine diphosphate
6r Thianine metabolism ? S . =
@ Ghitathitione nietabolisii E 1.5 —
8, 5 g
—_— | o 10 -
AR @ Pentose phosphate pathway '%
318 T
3 = 1
0.5
2 %)o'@. :
8 99 O
1% ] =0 0078 N O > OO
r T T T 1 <O $ $ &0 N $
PPN PPN
000 005 0.0 015 020 & %Xg‘ %g@ o %\sé‘ %3‘
A D (SHIORS](
L5 C Cystine NADP+ 6 -
= — = T
£ 1.0 4+
g .2
- 3
£ =
';% 0.5 2=
<
o~
0.0 N S o 0 s
o & QPN © O Q
NI A S &

13 DUI4S HPRFA I PTEN SR BUER RIS IL : (A) RS0 T DUL4S HOREA 1Y PTEN SRR 7 5
AFCIAE AL s (B) B Qi i Ay 22 5 AW 5 (C) A9 IO H ok it v 1) 22 S AQ38 4 (D) DUL45
PTEN i S:# GSH/GSSG L4k

Fig.3 Metabolites changes induced by PTEN and specific in DU145. ( A) Pathway enrichment analysis of the
changed metabolites specific in DU145; ( B) Metabolites changes in thiamine metabolism pathway; (C)
Metabolites changes in glutathione metabolism pathway; (D) Ratio changes of GSH/GSSG induced by PTEN.
® ok ok ok ok ok ok o %k % represent p<0.05, p<0.01, p<0.001, p<0.0001, respectively. n=4.

Nicotinamide adenine dinucleotide phosphate (NADP+). Data was normalized by average of control
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(1 AR A BRI AR A 28 BT A5 B H IR AR A2 MK I 2R 5 U BE H B, DU145S Hh PTEN B2 5 21 b
AR TR R IEENS — R H R W R (NADP+) T B (181 3C) , i 7 43 Jok H AR5 S Ak 0 4 e 1 A L A
(GSH/GSSG) ETH(E 3D) o AW H IR & AT A B2/ T % (GSH/GSSG _LTHAl e th TAR B H Ik &
RGBT (R e 2k JE AN . PTEN $tK J5 GSH/GSSG b7t Ud A 41 M P9 480 fk 1 T RRAIR ., A T
JOR T S 40 A P S A 46 R 2 AT BRI S Lien SEHGHE IS P1(3) K/ Ake 3 A2 E45
A BT e L, B AU I AR RE T

JILEZ IF ( Creatinine ) 7F PTEN Bk 2% J5 Fh 5 (& 4A) o IS A WLER IF I T+ 750 7= 15 5 IR 968 A& 0 JL% |
FH2, WUIK( Carnosine) 7F PTEN % J5 FEAIR (1 4B) o UM i REAR B 3 1 1 Rk B U on
HIAE H . o AR , Z@fﬁ‘?é’}:ﬁ@g( N-Acetylneuraminic acid) AT LAVE SRy Sk st g Az AR /N2 A A
FEBIRR R PO HARTFSE R PTEN R85 LB 22 R R (& 4C) .

Creatinine Carnosine N-Acetylneuraminic acid
Fe e — —
Lip, e i e
= z - " =
£ 10 £ Lo Z 1o
= = =
8= B2 R
= 0.5 = 0.5F = 0.5
5 5} —_
= = =
0.0 S | . 0.0 > o 0.0 P o
W S @ S & S &
o &‘\QQ %\\Qﬂ o égﬁ ggﬂ (6 &‘\QQ %\\6

K4 DUL45 HURFAT I PTEN Gl 26 O i AR A2 Al b 5 Mo 12 W7 s B0 A OGRS . (A) LR IEF
(B)WUIK; (C) LMt d R

Fig.4 Cancer diagnosis and prognosis related metabolites changes induced by PTEN and specific in DU145.
(A) Creatinine; (B) Carnosine; (C) N-Acetylneuraminic acid. * , % %, % % % % % % * represent

p<0.05, p<0.01, p<0.001, p<0.0001, respectively. n=4. Data is normalized by average of control

1

4 45t

W XATA A AN AR DU145 KBS RIS AL R RWPEL 43 3 &K PTEN J5 #£4T CE-MS 4347,
WFFE T PTEN FE9 40 S E 7 A b B M) 2# D g i) 5 R . PTEN SR 5 R AR ISHARfb b DU14S fTdes
BIh L2-32 % 2 H e IEms 4k 4= % B1 .GSH/GSSG 45, s SufRigi ¥ ek [ Ml 78 PTEN $k2k 19 DU145
SR XY T SR R A A A 28 BRI A SR EME A, SR ik O BIAE PTEN Sk A I
SRR 2 L DU14S 1 924 H 3RAE PTEN 02k (1) 1E 5 BT 51 AR 40 i RWPETL H, PR b4 93 40 e 7 PTEN
A R AR I o e R O R 1) e A R . B, PTEN 5 H g g AH G SE R A BAVE A
fpit—2B 9T

(3
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Capillary Electrophoresis-Mass Spectrometry Based Metabolomics
Analysis of Metabolic Reprogramming Induced
by Phosphatase and Tensin Homolog
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Abstract Prostate cancer is the most frequently occurred cancer in males. Phosphatase and tensin homolog
(PTEN ) deficiency often occurs in prostate cancer and induces metabolic reprogramming. Metabolic
vulnerabilities induced by PTEN deficiency may provide therapeutic targets for cancer therapy. Here, capillary
electrophoresis-mass spectrometry ( CE-MS) based metabolomics analysis was used for analyzing metabolic
changes induced by PTEN deficiency in prostate cancer cell DU145 and normal prostate cell RWPEL. 200 and
214 metabolites were detected, and 28 and 37 differential metabolites were authenticated in PTEN knock-
downed DU145 and RWPE1 cells compared to their controls, respectively. Threonic acid levels increased,
while isobutyrylcarnitine, adenosine diphosphate, N-glycolylneuraminic acid, Asp, hypotaurine levels
decreased after PTEN silencing in both cell lines. The specific metabolites changes in DU145 after PTEN
silencing were L-2-HG, glycerophosphocholine, thiamine, the ratio of GSH to GSSG, and all of them were
increased. These metabolites can promote tumor proliferation, metastasis, and resistance to chemotherapy.
Creatinine, carnosine and N-acetylneuraminic acid, which had been reported to be biomarkers of cancer
diagnosis and prognosis, were regulated by PTEN deficiency. Metabolites changes induced by PTEN
deficiency only or combined effect of PTEN deficiency and other cancer-related genes were identified.

Keywords  Capillary electrophoresis-mass spectrometry; Cell metabolomics; Phosphatase and tensin

homolog; Metabolic reprogramming, Prostate cancer
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