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High throughout proteomic analysis of non-traumatic osteonecrosis of the femoral head ZHANG Lei* ,YANG Guo-
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ABSTRACT Objective; To explore proteins associated with non-traumatic osteonecrosis of the femoral head in adults by us-
ing high throughput proteomic approach. Methods: From July 2008 to February 2009,10 patients with non - traumatic os-
teonecrosis of the femoral head (7 males,3 females) and 10 patients with fresh femoral head fracture (5 males,5 females) who
underwent total hip arthroplasty were enrolled randomizedly in the study. The median age was 52 years and 63 years respec-
tively. Necrotic bone tissues were harvested as experimental group from the femoral head of patients with osteonercrosis of the
femoral head,and normal bone tissues were collected as the control group from the patients with femoral head fracture. After
bone tissues were demineralized ,total bone proteins were extracted sequentially by using four different lysis buffers. There-
after, SDS —PAGE,in - gel digestion and subsequent multi - dimensional liquid chromatography - tandem mass spectrometry
(MDLC-MS/MS) were applied to separate and identify the extracted proteins. Different expression level of the proteins in both
groups was Investigated by TPP software,and different expression protein analysis was then carried out by Turbo SEQUEST.
Western blot was applied finally to evaluate the accuracy of mass spectrometry. Results : The in-depth proteome analysis in ex-
perimental and control groups revealed 1 233 and 999 high-confidence proteins with two or more peptides respectively,and the
false-positive rate was 0.8%. In total, 192 differentially expressed proteins were identified in experimental samples. At com-
pared with the control, 107 and 53 proteins were identified with the level upregulated and downregulated at least 3 folds re-
spectively. Among them, 34 proteins were found highly associated with osteonecrosis of the femoral head. Downregulated ex-
pression of GPCR26 and CHST2,similar with results of mass spectrometry analysis,were confirmed by Western blot in the
necrotic bone tissues. Conclusion: The pathogenesis of the non-traumatic osteonecrosis of the femoral head has been demon-
strated a complicated process and remained unknown. These identified differentially expressed proteins might be promising
biomarker candidates for early diagnosis of the devastating disease. This study sheds new light on novel approach to understand

the pathogenesis of osteonecrosis of the femoral head.
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Tab.1 Amounts of extracted proteins and their peptide and
protein identifications after proteomics analysis

pon HA EEPE A B GARE
B Lkt (mg/g) ™ Gk

v R 1 3.01 1 664 708
W) 2 2.88 1246 314
HH) 3 0.44 642 232
P 4 1.35 733 183

XTRRZE $EE 1 1.63 2308 811
P 2 2.04 458 174

P 3 0.23 310 72

FE 4 1.92 216 32

T " Xeorr TEHL WL, = HLAT KB/ IMABEE N 1.5.2.0 712.5,ACn Ny
0.1 B BHEZR/NT 5%, — KB LA F IR 5

Note: *Accepted partly tryptic peptides only. Xcorr at least 1.5,2.0,and
2.5 for singly ,doubly, and triply charged peptide ions, respectively. ACn =
0.1. False-positive rate less than 5% and with at least two peptides per

protein
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Fig.1 Venn-diagram showing the amount of extracted protein as listed in

Tab.1
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Tab. 2 Differentially expressed proteins highly associated

with non-traumatic necrosis of femoral head

IPT X% S FGRE AR i EE N

IPI00045337 Tumor necrosis factor receptor superfami- TNFRSF13C
ly ,member 13C

IP100759542 Isoform 8 of Titin TTN

1P100307223 IL1B Interleukin-1 beta precursor IL1B

IP100107433  Isoform 3 of Bcl-2/adenovirus E1B 19 BNIPL
kDa-interactingprotein 2-like protein

IPI00007109 Zinc finger protein 409

IPI00168597 Probable G-protein coupled receptor 26

ZNF409
GPCR26
IPI00021891 Isoform Gamma-B of Fibrinogen gamma FGG

chain precursor

IPI00166504  Isoform 2 of PX domain-containing protein LOC92017

SNX29
IPI00045512 Hemicentin 1 HMCN1
1P100292300 Contactin associated protein-like 5 iso- CNTNAP5

form 1
IP100297224 Sushi domain-containing protein 5 SUSD5
IP100022434 Lumican precursor LUM
1P100014592  Chondroadherin precursor CHAD
IPI00554648 Keratin, type II cytoskeletal 8 KRT8
IP100297646 Collagen alpha-1(I) chain precursor COLIA1
IPI00418169 Annexin A2 isoform 1 ANXA2
IP100020987  Prolargin precursor PRELP
IPI00007960 Isoform 1 of Periostin precursor POSTN
IPI00000940  Parathyroid hormone precursor PTH
IPI00179357 Isoform 7 of Titin TTN
IP1I00219018  Glyceraldehyde-3-phosphate dehydroge- GAPDH

nase
IPI00744115 Propionyl —Coenzyme A carboxylase,al- PCCA
pha polypeptide precursor

IPI00098769 Isoform 1 of Carbohydrate sulfotransferase ChST2

2
IP100021841  Apolipoprotein A-I precursor APOA1
IP100451401 Isoform 2 of Triosephosphate isomerase TPI1
IP100296099 Thrombospondin-1 precursor THBS1
IP100553177 Alpha-1-antitrypsin precursor SERPINA1
IP100032179  Antithrombin Il variant SERPINCI

IPIO0006114  Pigment epithelium - derived factor pre- SERPINF1
cursor

IPI00398715 Neuropilin 1 NRP1

IP100412224 Bromodomain and WD repeat domain - BRWD2
containing protein 2

IPI00018246 Isoform 1 of Hexokinase-1 HK1

IPI00303343 Serine arginine-rich pre-mRNA splicing SCAF1
factor SR-A1

IPI00328091  Isoform 1 of Netrin-4 precursor NTN4
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YA T RSN T 5, ARl LA S B
FIRR P HAT ) 2 IFFE T,
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