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1.1 HFRF A

bR #E B A 3 & [ (bovine serum
albumin, BSA), ZEEMi%ZE(ADH), H il -3
PR - It & (glyceraldehyde-3-phosphate-dehydrogenase
G3P), 405 ¢, i Jp A BE (DTT) 46 8 T
Amersham Bioscience 2 7] (Uppsala, Sweden);
i 4l 2, i (acetonitrile, ACN) 4 H JTBaker 2\ ]
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vl HARP R Gk al, A a4 e at
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13 HaEE

K3k 1Y) HepG2 Il HepG2-HBx 41 i FH ¥l ¥4 1
PBS PP vEi (FF 4 C o N HEAT), B, F b
W, AP N 5 ml 2A# 22 0P (9.5 mmol/L
%, 1% DTT, 0.2 mmol/L Na,VO;, 1 mmol/L NaF,
1 mmol/LAE F B HIFR A 4), #A 1 min, HE
YT = R e IR 30 min, SR 5T 25000 g

B0 Thy, HCETE. SRECH I A 5 DT .
BART e, %1 D 3(RR )R8 AT i
TR I ER . T =20 C KA ICE AL, 21 000 g
B0 15 min, 372 B, PUEAREH T T -20C LR
et M. B E R R RCDC 4l & (Bio Rad
ANF).
P REER 1 T B L.

1.4 ZERREARESY)

B 455 1) HepG2 A1 HepG2-HBx 4 i 2 B & 14
JR(5 9.5 mol/Liik, 65 mmol/L DTT), JIA 100 ul
50 mmol/L NH,HCO,, T 37°C/K¥# 4 h, RJGIHA
1 mol/L IAA, &R EXSE] 50 mmol/L, T =i
G CE 1 h, N ACN (29K K 10%) Fl
50 mmol/L NH,HCO;, PL 100 : 1 I A JEEEE 5],
37°CidAr. AT ERUEREDIZCR, 2h J5EL 100 © 10
NJEERG, R GRS IE 24 he BEDISERUG, R
N 5% FA @4k, B VIR &9 T 15 F T
“20°CRAF.

1.5 LC-ESI-MS/MS 7 #f

FtH &4t 24 Thermo Finnigan™ LTQ #4t, I
BN el AL AR C18 TR (100 wmx
Smm)EET WK b, R LA, 5 —
MR FRAE AT SOAHBE G s 2 BT A A PicoFrit™ JOAH T
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19 pl, b AE %3 N 10 wl/min. 4 3% V6 i £E
Ultimate R4t FiiAT, Beli FR4 40t ESI &
T HBREAN TR, WA WahAE A,
0.1% FA-98% /K% i : WiahAH B, 0.1% FA- 80%
ACN . Veli4ft: 0~90 min, WshAH LB H
2% B Z&VETH 4 40% B; 90~105 min, shAH EL
1 40% B Zi1E T4 100% B; 45 15 min J5, Ll
100% W shAH A VAT ik AE 30 min. JBIAHAIE N
200 nl/min.

M SARAE L HH 0 B i 4173 b 40 s 55 2 1
ey, FMESE LS 1.8 KV, B LM BB RE A
200°C . Jiid >Rk HH 4 H1 4 (Mass range, m/z 350 ~
1 600)— 25 5T i3 B 48 A Mt 1) — 2050k 4 i 55 28 (Data
Dependent MS/MS Scan), & VX 3% B — 2 Jit i 25
TR LRI 5 N BT CID SRS, H—1k
WEAE e R 35%. SR HH R E IS 414 1) Bh A HERR )
fit(dynamic exclusion), BEEHEFRITEIZY 90 s.
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Fig. 1 Repeatability of liquid chromatography
TIC of chromatography in 3 independent experiments (a, b and c) and transformed by Xcalibur (d, e). (f), (g), (h), (i) represent the amplification of

circled region in (d) and (e), respectively. The x-axis represents the retention time (RT) of liquid chromatography. The y-axis represents the intensity of

chromatography peaks (a, b, ¢) and the mass to charge ratio (d, e, f, g, h, 1), respectively.
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Fig. 2 The overlap of identified protein in 2 independent LC-ESI-MS/MS runs
The coefficient correlation of any two ESI-LCMS/MS runs was range of 0.98~0.99.
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Fig. 3 Correlation between spectra counts with protein abundance
A linear correlation was observed between spectral count with concentrate of standard proteins (a) and relative abundance of protein marker added in
yeast (i.e., % of protein markers added), in this experiment 0.01%, 0.05%, 0.1% , 0.5%, 1% standard protein were spiked into yeast proteome.
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R RonFES 1 FIRE S 2 A — 85 (1 =F R LR
X (log, ratio); ny FH ny 78 HE— 8 [ JICAE P AE b
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Fig. 4 Distribution of spectra counts ratio of identified

proteins in LC-ESI-MS/MS

Spectra counts were normalized by average spectra counts (a) and R (b),
respectively. (a) ARunl; o:Run2;:Run3. (b) A:R2/R1; m:R3/R1; &:R3/R2.
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Fig. 5 Comparison of two normalization system

Spectra counts were normalized by average spectra counts (a) and RSC
(b). 0:CX; A:d3; <:d5; x:d10; x=:dl5.
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2.4 HepG2 71 HepG2-HBx i R E FFRik

CIUIT 98 993 7% (hepatitis B virus, HBV )J2& 5]
LG 41 e 9 (hepatocellular carcinoma, HCC) £
P 1 P T U 3 5 1 B 20 IR 3%, 7E AN HBV
o, HCC & & T18 3% 8 4 I %8 (chronic
active hepatitis, CAH) FIHAEAL 5. 121 O 83
RANTEINUE] H T ANE 2, i iEF e 75 e
KA VE . HBx 2K & HBV DNA 15 /)
(F)—A, G FERAr T 1 374~1 838 #Z1FIR 2 IH],
4K 465 bp. A3 3 X H &2 ¥ (DRI,
DR2; DR3L. DR3R; DR4L. DR4R)FI 2 % [1]
FEHFFAIRIL. IRIR; IR2L. IR2R), XULFE P
F % HBx JE R R 5 741, ) HBx K: K D) e Jir 4
5, R3S HBV JE DN 21 b #4522 (1) Th P

ia AR R 22 bR 0 1 8 f 07 VE A T I 4
HepG2 % 4% HBx HEPAHif Ji I & il A8 4k . B
HWIEH HepG2 41 Mt (1 & I Fl % 4 HBx ik
[A () HepG2 4 s (HepG2-HBx) £K [ 2 B, 4
W) Jo BE4T LC-ESI- MS/MS 73 #r, &N KE
FYE 3. LIREMNEREWIETE, &2 kg
SRIE S HOR LR, (0 (1) T I A R L (B
KIIH).

PIANFE L3 40t 3 IREE S S, LS E 107
ANEZME AT RN T A 8 1T A
THECR A (D BAT I — A AR BE, DU YR i1 1
i 0 B T TR TR AS I T A R AT LR, T
S HepG2 41 H % 4« HBx FE X Ji5 1) 8% 1A R IA AR
Al FEHATRE (K 6).

Isoform 1 of Carbamoyl-phosphate synthase
Prohibitin-2

lactate dehydrogenase A
Glyceraldehyde-3-phosphate dehydrogenase
Alkaline phosphatase, placental type precursor
Phosphatidylethanolamine-binding protein 1
Transketolase

Alpha-actinin-4 .
0S acidic ribosomal protein PO
PLPO protein
ilnnﬁanon factor 1-gamma
mall nuclear ribonucleoprotein Sm D1
tress-70 protein, mitochondrial precursor
eroxiredoxin-6
soform 1 of Heat shock cognate 71 ku protein
nucleolin
Elongation factor 2
{E%othe(ical protein
EEF1A1 protein L N
Eukaryotic translation elongation factor 1 alpha-like 3
Elongation factor 1-alpha I
Endoplasmin precursor
Hypothetical protein HSP 90-beta
P“lnen(t‘mb' di tein 1
oly(rC)-binding protein
NoxX-(PO)U doam%nlzcontaining octamer-binding protein
50 ku protein
Heat shock 70 ku protein 1L
Heat shock 70 ku protein |
heat shock 70 ku protein 1A
heat shock 70 ku protein 1B
Heat shock protein HSP 90-alpha
40S ribosomal protein S.

Fig. 6 Cluster analysis of identified proteins

The 107 overlap proteins in HepG2 and HepG2-Hbx cell lines were clustered, the cluster diagram on the left shows the hierarchical clustering of

proteomic data from 3 replicate LC-ESI-MS/MS runs of each cell line, the diagram on the right show the up or down regulate proteins. The color

indicates the spectra count ratio of proteins.

FATE € B W E & A i (Ratio > 1.75)
H 94, 4 ulk: protein NDRG1, fatty acid
synthase, prohibitin-2, FK506-binding protein 4,
Glyceraldehyde-3-phosphate  dehydrogenase,
fructose-

brain

acid soluble protein 1, enolase 1,

bisphosphate aldolase A, transketolase. I i &5 [ it
(Ratio < 0.5)FH 6 1, 43 & : 60S ribosomal
protein L4, poly(rC)-binding protein 1, endoplasmin
precursor, elongation factor 2, heat shock 70 ku
protein 1L, heat shock 70 ku protein 1(% 1).
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Table 1 Partial proteins identified as up-regulate and down-regulate in HepG2 and HepG2-HBx cell lines
. Spectra counts Spectra counts Ratio
Protein ID Average P-value
HepG2-1  HepG2-2  HepG2-3 HepG2-Hbx-1  HepG2-Hbx-2  HepG2-Hbx-3  (average)
IPI00000875.5 4 2 2 2.667 2 1 1 0.5 0.148 148 148
IP1I00003918.5 2 3 5 3.333 1 1 1 0.3 0.057 235 231
IP100008530.1 2 2 2 2 1 1 1 0.5 #
1P100016610.2 5 3 2 3.333 2 1 1 0.4 0.101 191 507
1P100022078.3 3 4 3 3.333 4 7 6 1.7 0.068 587 106
1P100026781.2 3 3 3 3 6 5 6 1.888 889 0.001 323 897
1P100027230.3 7 7 7 7 3 2 3 0.380 952 0.000 202 04
IP100027252.6 1 1 2 1.333 4 4 6 3.5 0.011 056 493
IP100186290.5 13 10 11 11.33 5 5 5 0.441 176 0.001 991 489
IP100219005.2 2 1 1 1.333 3 2 3 2 0.047 420 656
1P100219018.6 51 47 53 50.33 102 98 92 1.933 775 0.000 158 616
1P100299024.8 1 2 2 1.667 3 4 4 22 0.0132356
1P100301277.1 9 12 8 9.667 5 3 4 0.413793 0.013 158 073
1P100302850.4 3 1 2 2 1 1 1 0.5 0.158 302 423
1P100304596.3 4 2 2 2.667 2 1 1 0.5 0.148 148 148
IP100304925.3 11 13 6 10 4 3 4 0.366 667 0.039 778 363
1P100444262.1 5 5 4 4.667 3 1 3 0.5 0.035 168 453
IP100453473.5 3 4 3 3.333 3 1 1 0.5 0.089 009 342
1P100465248.5 56 58 60 58 105 101 104 1.781 609 1.086 36x10~°
IP100465439.4 7 5 3 5 15 10 10 2.333333 0.030272 878
1P100643920.2 6 6 6 6 12 13 13 2.111 111 3.68831x107

B EREBRENTITE
NDRG!1 A5t/ — i 1 41 2R 48 75 5 1 2 1
JT, E IR E I EERR AT ™). Sibold A5
W5 R T4, NDRGI & A 7541 i 5 fl
FUE Rk RS B . NDR Z K& A 1
DIDhRE H AT MIANTE 28, En] DL e 8 i S 40 i
A, ZE A RIAS N-mye 1. 1%
1 OL N H 3R A 2 i JE ) Nemye 1904 & 18
HepG2-HBx 4 il 1 v 238 1) i A A R

Prohibitin-2 £ [11. PHB2 & 41l i 334 5 1) 57 i
W, R O S A, T BRI N B, )
ATz, ] I B A e R 0Ot 1 A 55
YIRS B PHB2 B AT ZRIIAE, (U5
SR B IRAE TR Y. RNA THASE
Y8, 516k HeLa 40 frb i) PHB2 JEPRIK 2 351
caspase K540 Jo 5 1=, 1) H. Prohibitin-2 &5 A 7E
SRR 55 A R AR B H v 3 224 2.

H:¥% £ W5 (transketolase). fEA AL T, W
A R e FR DR A O e B PR IO A AR AT, A R
ASMEN, WJE H Transketolase >k 42 il 5 B 1
Foldi 25 1JF 57 % W], Transketolase 7F 3L IR 2H 41
HOERARIA N, fEIE R AR W E R RIE, AT
] LU Transketolase 1F A FLIRIE AR EH 2 —.
Enolase 1(JfilERE). M5 BENEH & 2 5 BE 9 il ik

2.5

el —, HEAL 2- BRI H IR Il /K A Bl R 0
RTINS, 7ERe AR R e AR . ARG T
FUIRIE . PR g L /DNt s 1) 2 10 B LA 5T
rH R IR 4 e R s .

HUA 50 B E (heat shock proteins, HSPs)) 72 17
TET 5% Rz A, 40 sz R s 5
AR AN L BRI AN, BE 2 A A
2AT, HAFFARES AR W70 5
Z M EZIHE. HSP70 75 1 40 i rh Rk /KP4
I, AR NBORES T W] B T . AR B AL A
2B 75 T R A e b, HSP70 F20A LU IE 35 4i i
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The Evaluation and Application of a Label-free Quantitative
Proteomic Strategy Based on LC-ESI-MS/MS®

CHEN Ming?, YING Wan-Tao", FANG Qin-Mei", SUN Wei", HE Fu-Chu", QIAN Xiao-Hong" "™
(" State Key Laboratory of Proteomics, Beijing Proteome Research Center, Beijing Institute of Radiation Medicine, Beijing 100850;
? Tianjin Institute of Hygiene and Environmental Medicine, Tianjin 300050)

Abstract Mass spectrometry is being widely applied to identify and quantify proteins in complex mixtures.
Quantification of small molecules by integration of LC-MS extracted ion chromatogram (XIC) peaks has a long
history in analytical chemistry. Similar quantification techniques applied to proteolytic protein digests have also
been previously described. A comprehensive approach for label-free quantification using yeast proteome as a
model have been developed. Based on spectra counts of peptides, the relative protein quantification from
LC-MS/MS experiments of proteolytic protein digests was performed. Unlabeled protein samples were digested
with trypsin and separated by one-dimensional nano-flow HPLC (RPLC), and mass spectra were obtained by using
the survey mode of LTQ mass spectrometer with dynamic exclusion. The correlating relationship between
concentrate of protein and spectra counts was confirmed. Two algorithms to normalize spectra counts ratio from
different samples were compared, and the results suggested that algorithm based on average spectra count (ASC)
was eximious. The method was used to biomarkers discovery in HepG2 and HepG2-HBx cell lines. The identified
proteins were analyzed and classified by cluster software (Version 3.0). Finally, 107 overlap proteins were
identified, among them, 9 proteins were identified up-regulated (Ratio > 1.75) and 6 proteins down-regulated
(Ratio < 0.5). Further research indicated that these proteins were related with liver cancer. Altogether, the results
indicated that the strategy was operable and convenient with high sensitivity and wild dynamic range, and will be

significant to deliver biomarker discovery either in theory or in clinic.
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