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Abstract Objective: The objective of this study is to detect ovarian cancer tumor markers using proteomics approaches of isobaric
tags for relative and absolute quantification (iTRAQ) and two-dimensional nano high-performance liquid chromatography-electro-
spray-OrbiTrap mass spectrometry (2D nano HPLC-ESI-OrbiTrap MS/MS) to improve the early diagnosis rate. Methods: Serum samples
from 10 patients with ovarian cancer, 10 with benign ovarian tumor, and 10 normal women subjects were pooled with equal volume. A high
abundance of protein was depleted after the balanced mix of the samples. The samples were then detected and identified by the iTRAQ -
coupled 2D nano HPLC-ESI-OrbiTrap MS/MS technology. The proteins with significant differences were checked using Western blot in
the 56 serum samples. Results: A total of 326 proteins were identified. Among these proteins, eight important proteins were interpreted,
including proteins PARD3, SRP1-alpha, LAMA4, LRP16, IgSF2, NRAMP1, NF-E2-related factor 1, and APOA4. Using Western blot
technology, three important proteins with significant differences were validated, namely, proteins APOA4, PARD3, and NRAMP1. Con-
clusion: The eight important proteins discovered using iTRAQ may be the potential tumor makers of ovarian cancer. As a novel protein,
APOA4 may become a biological marker to differentiate malignant from benign tumor in a serum that has an elevated CA-125.

Keywords Ovarian cancer; Proteomics; Tumor biomarker; Tags

IR S AL T AR AR IR 1 0, . KA ) e R B R 1 rh A — 2 R RER .
TR R R, EEIFE NS 60%~70% - H—FhE AR I2 W5 2 28O Il RIS Y B
BHECIEGEY . BUN2En R RO AT R IR AR B B AT R A R — A
R FEEEG . D ATASWr ik (aRHad 2BE  Sokit. SR EOR B R Ry S H08 Y SN
M LG AR ICY) CA125 Kl R I Bk & A~ AR IR AR G B E TS 1A o AR R B

e R OFBERKZMEMBERAR (BEARFH30011); QFBEMNKFEAE D A2
AN IRMZHBHEE/RAEX BARFES(45:2011211A038) F &)
HEE1EE £ 99ga@163.com



2076

¢ @M BIE A

20124E5 3055248

AH X 0 248 %5 [] 432 22 AR 1 (isobaric tags for relative and
absolute quantification, iTRAQ) £ A HA [A] i bb 488 Al
YEMFEEE M RRARIC 4 ~ 8 MREAS MG IFEA
12 SRS B — A AR SRR R R R E R B
B T 2R R i bR S BRI . ARHF
FE N A 1 (shotgun) 85 FH 4l A F 58 ik, & F
iTRAQ LA NG T 2 o RO AH £33 — FL 55 55— Or-
biTrap 115 53 85460 B2 AR5 3647 B 5898 1077 2 o
P g B AL A9, O SR B S R 2 W
L7 PR B 7 ) B — 2 (I R T BRI 9 A
1 M55
L1 — ekt

TEHL 2009 4F 1 H % 2010 4F 5 J s B R 27 [t
& PR B B MAT I 2 FIIE S Ay 9 B8 1 Jz Sfe Y5t Ay
Jibgea B SRS RN 20 03, A% 33 ~ 70 %7, 344
(50+11.6) %, ¥ A BP HLgm2H s AH AU R - S M g 8
191, bR R 1481, B P R B 2 481, v oAl R
Jes 1051), R oA a2 491 A8 A3 TR 6 5105 0310 T
B, We A2, Me A 17461, 55 e BRI IOA
CA125 Fh 25 4 [R] Bt 285 BRIE 52 R O 5757 PN B S0
JiE B RS LS 16 0, AR5 25 ~ 49 2, SF- 4Rk
(37+10.8)% , R AR HERE ;CA 125:47 ~ 232.8 mmol/L
(IEH{E :0~35 mmol/L) . [RIHAZARKS TCATAn] B SR 1)
fa R AR 2SR IS 20 1y, BN IEH XTHIRA . IrR4E
FYIMLTEFR A RAF T —80CUKF o ARAS I REELABES
PRZE DL HEMERN B AR N B E i A A 2
1.2 ik
121 MEEFEAGE DERSEEEA S
R SEB0 BIVK AR S IRBUR A ENR A
o MHE20 L, HZE Wil A S5 B4 5. ImA
0.22 pm (L ERF 4 °C 16 000 g &0 1 min, Z2BR
I3 PR R Ay o BURR RS INLI 80 WL, #E4T LC 405,
i34 0.125 mL/min, 76 11 ~ 16 min MR FEHE AR
T4y . SR Bradord 3857 & K18 43 26 1 M
HARFEAR-80 CHAFFEH . 2)EHEEARIC: 1.2 mL
F TR PSR INA 300 wL AR 8 (L, WUTE Y
e, 4 °C 15000 g &0 100 min, 3 1 3E , UUIEE IR
JCE 20 min fENERE L 524 SRIG A 20 wLiffL%
IRENEIR RS (HRE S TR . BRARERREL100 g,
PR 2 AR S5, ISR A, 60°CIF A 1 he BN
FACE R E AR ER A 5 2 1R 10 min, %
1:30 CJBR G2 (50 19 H A9 el 456 8 9 i AT AL Tl
R A ,37°CHEE 16 he iTRAQ I & IR AR , &
BATRAQIRFIANA 70 nL /K ZBE, iR fieiR & . iz
VA I B ARE RS o SRS i BR O L9 A1 AR

O 118 BbRIC , RAEMR 4L 119 FIE 5 I 4] 121
AT 53 I IAKE i e TR A) , = R E 1 he 3
HARCH Z IR TE L DB IR G B0 T,
FBRbRic i i AR GRS 10 1 2 BT Ak 22 v
Wio 3)FRICZ KA 2D-LC-MS/MS B 40#7 - v 4 1)
iTRAQ FRICHEASIIA 2 mL AR, JHIAV pH B AR T
3o RHATHPLC AT BB Fsc e (i Mo b o B
BT ACHRAE ST B IR A 2 LA T, ZCR A 20 pL
PR A HE 8, Nano LC 7 B I 1E4R 1% $ i I 55 HA 1B ot
T SE5 R Y A& Nano Aquity UPLC 48 (Wa-
ters 2\ H] ) Nano 75 £ 3% #2 FiL I 55 125 1L 1 LTQ Orbi-
trap XL Fii5{X (Thermo 23 7] ) o FIr A MS/MS i K >R H
Thermo 2 7 1 SEQUEST [v.28 (revision 12) |54
A7, 18 B8 B i N Swiss—Prot 8 3E % (Release
2010-04) . ZJKor TR IRZEVEEA 15ppm , 16 4 B 1
1224 0.1Da, 2K Trans Proteomic Pipeline Software
(revision 4.2) £ [ 4 ) %5 7 25 FH A2 1 LA
Z IR &5 I 25 Peptide Prophet (P=0.9) Fl1 Protein Prophet
(BRI 0.95)idug)m FITE S 45

7% 22 5 A L SR AE 067 il LUAE 4R 1 80HE %
UniProt £045 22 rh A ], VS 81 H Y D RE AT LA R4S A2
REAK GO 43K . & HAY pathway Z3 4T FH % H
H AL R 21 8008 12 v B9 KEGG U6 22 351 T pathway 43+
Bt , 4538 1) pathway FHVE SR 1 Al RE T Ry I S50
g Z%
122 HEHEKUE R Western blot 7772, 25
JoT 2 27 0 1 H 1Y) B 28 S 2 A T IR R LTS AR AR 56
5 (B0 55 A 4 B S0 10 451], D52 5 ek 10 451 LA
FAEH N 10 IRTEARAS , FF7E1Z B Bt b4 2 o) 5
I 20 ), B 5L R PR S b 16 41, f BRE A 20 1)) 2K
5ok,
2 #R
2.1 FuBsEss

B 2248 R AR 1 BUEOE R B E AL B R
5E HITRAQ ARid A B F1 326 1> AHHLIEH
YRR ZE DN L m Al b B 245 D) b EREHA
O, TR LSR5 BIAT 754> AR ELIE X B4, 78
R b B 124500 B2 REAA 320, T
P LS AR LLEAYA 1034 AR B S 2 -5 10 W0 1
2 22 2R VR R VR I 5 E O IR 1 25 R
HEATXT E , 75 2 U0 S 40 Hb R PR P 4l 1 1.2 6%
PAER2E R FAT 774, T LSRR ERAT 431
2.2 DAL | R I 2 RN IE R X R A e R A
HEWAEWE B

% Geneontology HE 7 4= ¥ T BE 432 , & BL UM 5L



20125 E 3985 248

% T iTRAQ #7324 4 2D nano HPLC-ESI-OrbiTrap MS/MS A Jf 3% ¢ £ 5% fu /5 473040

2077

PR AN B R E R E BN R
Z5ZMMERIN AT (2291% ) 5l S0 5T
(19.81%) .iz%ii (19.81% ) ENH (19.81% ) A
Yy (13.319% ) S 2588 & (11.46% )
S AR (K1) o #% Geneontology #4741 M 1% 434325,
KIE % A B R A ML RS 40
&S o5 (E2) o

55 64 16 2!
= JiuFhE = 2R o 4
= DU R IER A R - ERI A
= "G EWEWELE = B 5K A BIEH ST I
= AR E AT = bR
= RIS K A = ALY A ShE
= ROPTFREEWIHAL = ARG
= LW R = Yl E r
= 5[ YRS 5
. %gggg?&ﬁi = SERIEE
= RIS R T ] R R s e e e
= ANMEHPE A S AR Yl ZE 4 2
= IR Ak
= Bk

F1 GOsHr-LE o

Figure I GO analysis: biological function
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Figure 2 GO analysis: cell components
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Table 1 Proteins with significant differences identified from the serum of

patients with ovarian cancer and benign ovarian cyst

5 R
splQSTEWOIPARD3_HUMAN
splP52292(IMA2_HUMAN)
splQ16363ILAMA4_HUMAN
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Figure 3 Western blot atlas proved by the APOA4 protein case by case
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Figure 4 Western blot atlas proved by the NRAMP1 protein case by case
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