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1 #ABREFE

1.1 WM ENEHE

TR FEEE (DTT) B 2 Bk B (TAA) L JR & (Urea) . H R (FA) VBR R & 8 (NH, HCO,) Al = 5l & R
(TFA) W A 2 E Sigma 28] P 2R H B (Trypsin) 8 H 32 H Promega 24 7 ;30 kDa 8 1E & W A 25 1
Millipore 23 Al ; 28 F/K LI = A 4 Milli-Q ik R4 % (Millipore, USA) . EASY-nL.C 1200 ¥ #H o 3%
%4t . Thermo Orbitrap Fusion Lumos & 43 B B3 {3, & 2 20 HLF f i 58 40 43 D6 % JE 11 (NanoDrop
OneC) ¥ A 3£ [H Thermo Fisher 23 ) 5 5 K B 43 A K (BP211D) g [ 78 [& 5§ Z A 7 A 7 5 38 e Ik 9 %
(Vortex-Genie) I [ Scientific Industries /A &) ; F. 25 B .0 ¥ 4 T 52 {X (Concentrator plus) I F 7 E Eppen-
dorf A ] ;3 —80 ‘CHBMKIEVKAE T H A Sanyo 23 #.
1.2 HRIIFH

HCC f35 Fat FE A I3 A 3 phy o 6] 2 ) 2 o o g = (o o 248 1L s A 4R L AR 0 5 8 v [ 5 2 ) 2
Bt Jifr g = B A 3 25 D3 S WAL L A 2 5 AR TURIE 5 119 32 1 3 38 48 B 15 1 G TR A5 I R 28 e KGR I
BT 10 mL EEE P NAPE I ZEFHE 30 min. 76 4 'CF 2 500 r/min &0 10 min J5 . 0% LI RT3
itifE T 80 “Cvk#h . L E M A,
1.3 ZEAR&EmErtiE

FH AL 045 %l B RE 8 1) 4% 77 %8 (Filter-aided sample preparation, FASP) [ UJ 8 1 5. 1 S8 T B kB
0.1 mol/L Tris-HCI JR ZZ MR CSAH)E N 8 mol/L MR ) ¥ pH AT B 8.5 54 % A7 1Y I 2% A i B
Tl Ak JF B0, B 5 pL i K OF R R b R B R 200 pL K LA B 2 30 kDa M UEE P
12 000 r/ming.Cr 15 min, BEREE N IEBR. A 200 pL JR K w8 Y. 12 000 r/min B0 15 min, &
SEARAE— IR ARG [ IR R A 100 pL ¥EBE R 0.02 mol/L DTT % # .37 CHFH 4 h.12 000 r/min & .0
15 min 7, LA 100 pL 0.05 mol/L TAA % i ## G E 30 min, B0 5 FRMA 100 pL #EE R 0.02 mol/L
DTT HW E REE A E 20 min B0, 1A 200 pL JREZ PE B 200 pL ¥ EE R 0.05 mol/L ik R & £ i
WNH, HCO) 43 93 ¥ 3 W EHREE A 180 pL ¥ EE K 0.05 mol/L BRI & IE W . I A 20 pL
Trypsin B FREHEATEE U)K .37 “CHEF 16 h.d %5 12 000 r/min 2.0 15 min WA REDI 5 19 IR BOA K
IH 100 pL ZEK (ddH, O) Fl 200 pL % H 0,05 mol/L B B2 & 5k 7 s vk FASP 45 8 — U, I 48 e i
WA TF VR 45 °C H23 B0 AL AT [ R B, IS i) BK BECF — 80 °C UK A Aifi 47 H )5 8 LC-MS/
MS 43 #r.
1.4 LC-MS/MS [&iL il 53 47

NanoDrop OneC 43356 B 1 22 Jik B 5 & 43 %0, B 500 ng FH F B % 20 7. AL 4% 8 Easy nL.C-1200 44 FF
AR B R 5 BB Orbitrap Fusion Lumos FUREAY . 438745 4 A il C18 B 4045 B WA (42 100 pm, B K
25 cm, CI18 SR A2 N 1.9 pem) VRAH A S0 AH AL S AH A RFR 7350 0.1%6 FA(99.9% ddH. O) , it 34
B R0 0.1% FAB0Y ACN+19.9% ddH, O). Ji 1% R 4 B i s A B BE 40 F . 0~16 min, Jsh#H B {&
U E3%6~10% 316~76 min, Ji s AH B KB %0 1096 ~22% ;76 ~106 min, iit s 40 B /KB 3 % 2206 ~
30%3;106~118 min, WS B AR % 30 % ~90% 5118 ~120 min, i EhAH B AT/ %k 90 %0, 5 1% 2R 4 45 14
W 2 2N 1 RE R4 % B (Higher-energy collision dissociation, HCD) , Hi, 8 7 28 S 44 T 2% v, 5 557 v, 38
(Nano-ESD , 5k J IE B F 8 X AT 15 — Bk S 40 8 A 8 Bl 300 ~1 550 m/z, 73 HE RN
120 000, B sl 25 54 (Automated gain control, AGC) N 4 X10° , B T I K iF ABFE] A 50 ms; Rk FTiE, 4
R N15 000, AGC 2 510", e KB 51 AWFE 2 30 ms, i $dl i XCalibur JE47 520 R 4E.
1.5 [Rik#iE4b 12

XF T LC-MS/MS 7= Az 4 2 1% A6 0 Ji7 4k SCAF 5 SR ] MaxQuant™™ (MU 1.6.12.0) 8R4 48 RS %, BT
FH WK 2 B 72 Human Uniprot(version 20200911,20 375 sequences) . 38 EAG R S B0 B 4 - 7K fift B 2 A1
N E . s RIR VI SR 2, B BB B N Carbamidomethylation(C) ; A] 28 &1 & Acetyl(Protein N-
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term) , Oxidation(M) ; B: B Jfi i i 22 (Mass tolerance) 2 2 X 10 °, T & 1 i & s 22 (Peptide tolerance) iy
4.5X10" % ; FDR {H (False discovery rates)/NTF 1% ; HiAth 14 B S 5k 8 2R A(H.
1.6 HIFFEFE

K RIEF A 3.5. O #7400t R A A RGBS EE A FOT J5 76 3 — 10 b 31, i 2% {5 R H 5
AME AT I TS A 0 18 L0 A0 e ) 22 RR AR AL A R IE T limma B (A 3.24.15) PN IE ¢
6 3 (Moderated t-statistics) 3875 X i FUE 55 41 23] (9 28 11 0T 22 3R i AT Ge 140 i I FH 28 36 DL i 30y B30 92 5%
TS AR AT R B L YR a5 S0l 43 A T IR fedt L s Ty 25 /0N 1 R DR A B 1 L R TR LA
BRI ENEEILFRGE S .55, FlH Benjamini-Hochberg (BHD LM EIE ¢ Kt B &5 R g P HiE
11 Z EAG YA BH B IE P {E(BH-P {ED . 8 H 572413 15 15 09 240 1 % 10215 2 R 1B WA Cytoscape Hi
A 3.5.1), 3T ClueGo #i {1 . XF 3 F AR FHE 4 (Gene Ontology . GO) BY 4l HE 2H 43 (Cellular Component,
CO MY L (Biological Process, BP)#EAT & /1. 22 57t 45 11 5 Uy B 1 4 70 A WU 32 2R | DAVID
Do LR o 5 DR AS R 1 A ) 2 i R AT AR A B A I R 1R F #EA T .

2 & B
2.1 lEARE#

S S G T A 0 A MR AR 10 491 gkt B *1 FEBMESENREAERERER
NILIEAREA 10 ). 76 JF 48 9 98 2R 35 i 3 AR AR Tab. 1 The basic clinical information of patients with
R, EMEER S WIJ , 5 I 50 % N E fﬁlj , hepatocellular carcinoma and healthy people
ti FE 50 % SE AR IS (56.7410.07) % 5 il e 4, f& b5 FFRIA 8 # (n =100 EEAG=10)
B3 fl, 5 30% .tk 7 W, S 70%, R T 5(50%) 3(30%)
PIAEWE (52.2£16.39) % (& 1) T 40 M 93 i & /% 56.710.07 52.2416.39

MG PR 9% B 48 4% . AFP, CEA, CA199, ALT,
AST,GGT & & 2 prow.
x2 HAMEBEEENERFEER

Tab. 2 The clinicopathological information of patients with hepatocellular carcinoma

AFP/(ng*mL™")  CEA/(ng-mL™") CAI99/(ng+mlL™") ALT/(U-L"!") AST/(U-L"!" LDH/(U+L" GGT/(U-LY

1.62 1.60 168.10 36.00 25.00 203.00 17.00
3.20 1.91 47.41 36.60 43.50 160.00 66.60
3.78 7.05 10.96 13.00 18.00 205.00 18.00
3.85 173.50 117.30 369.60 350.40 2 204.50 720.50
10.69 4.12 82.32 46.20 34.30 160.10 145.30
36.39 2.07 36.39 19.80 30.70 316.40 393.90
49.08 2.51 36.47 32.00 28.00 183.00 30.00
240.00 1.40 18.66 61.00 30.00 160.00 69.00
1 318.00 0.96 9.69 26.20 33.20 217.00 53.00
3 692.00 2.13 32.60 15.20 68.10 204.40 314.20

2.2 HCC mMEZEBRAEMES

3 1 3R BT 2 AR AR S RS A A A ISR AE 20 Bl R AEAS vh 3R e T 292 AR T, AR R A R
FE U EIAE 212~239 Z (0], P38 A B E o 221 A 1CA) L HCC iR i AR R % 7 18 MR
FI T RN SR FEAS th 3 1 9 AR T, R [F 288 1 266 A B (K 1(B)).
23 HCCMEERARARZIEWHMEMSIHE TR

3 2 20 i A AR A AT, AR AR S E B LK R R R B P E T 35 AR AR R T 7 A
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Fig. 1 Qualitative analysis of plasma proteome
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Fig.4 Differentially expressed proteins in plasma of HCC
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FIH DAVID B3 %F A= b5 590 i 2 5 00 48 i A= 4 2 ok R kAT 17w R 40 il o s B o i B R AR
HIEFES 5 T /D B 0k i #2 (Platelet degranulation) . Mfil /N 38 3G (Platelet activation) . & P4 ] /2 i
(Acute phase response) . 4 ifd #p 3 i 2H i ( Extracellular matrix organization) . 28 iff ¥4 ¥ Jz i ( Opsoniza-
tion) \£F 4k 7 M ¥ f# (Fibrinolysis) . K 8K 9 5 i % (Innate immune response) . Zll il % 57 25 it (Cell-matrix
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i3 #2 (Cholesterol metabolic process) % . H i, EGFR {5 5 4 . 2 I 25 BfF L 248 B 25 5k &5 Fff . ERK 1 A1 ERK?2 4§
5 I O BH A R T S R e A R R T U A ST

3 i

ARG R T 31 AW AL I 20 LI G IR 2 B A s B W A 48 16 > LR s 15 A F I8 .
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Fig.5 Results of functional annotation analysis of plasma biomarkers
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Plasma proteomic analysis of hepatocellular carcinoma
based on label-free quantitative technology

Wang Man', Yan Dan'?, Meng Bo®, Rong Weiqi*, Dai Xinhua®, Zhao Yang®

(1. School of Pharmacy, Chengdu University of TCM, Chengdu 611130, China; 2. Beijing Friendship Hospital,
Capital Medical University, Beijing 100050, China; 3. Center for Advanced Measurement Science,
National Institute of Metrology, Beijing 102206, China; 4. Cancer Hospital Chinese Academy of
Medical Sciences, Beijing 100021, China)

Abstract: Plasma samples of 10 patients with hepatocellular carcinoma and 10 healthy individuals were collected based
on label-free quantitative technology of proteomics. The data of proteome profile were obtained by using label free quantitative
technology, and the cellular localization and functional annotation were performed. Then, the modified t-test algorithm was
used to screen differentially expressed proteins, and the functional annotation analysis was conducted by David platform analy-
sis software, to obtain potential protein biomarker for clinical diagnosis. A series of potential plasma biomarkers for hepatocel-
lular carcinoma diagnosis were found., including 16 up-regulated proteins and 15 down-regulated proteins. Furthermore. a series
of novel biomarkers were found, such as ITH3, CRP, SAA1, LBP and MBL2, etc. Candidate plasma protein biomarkers could
be used as clinical diagnostic markers of hepatocellular carcinoma, while large-scale sample validation was needed due to the

small number of samples.

Keywords: hepatocellular carcinoma; plasma; proteomics; LC-MS/MS
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