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[ABSTRACT] BACKGROUND & OBJECTIVE: The early diagnosis of head
and neck squamous cell carcinoma (HNSCC) is the key factor that affecting
the treatment result. We performed surface-enhanced desorption ionization
time-of-flight mass spectrometry (SELDI-TOF-MS) using a multi-layer artificial
neural network (ANN) to develop and evaluate a proteomic diagnosis
approach for HNSCC. METHODS: Serum samples from 74 HNSCC patients
and 146 healthy individuals were randomized into training set (148 samples)
and test set (72 samples). At first, we detected the training set of samples
using SELDI mass spectrometry and WCX2 (weak cation-exchange) chips.
Using a multi-layer ANN with a back propagation algorithm, we identified a
proteomic pattern that could discriminate cancer from control samples in the
training set. The discovered pattern was then used to determine the accuracy
of the classification system in the test set. RESULTS: Four top-scored peaks,
at m/z (mass/charge) ratio of 4 469 u, 5 924 u, 8 926 u, and 16 697 u,
were finally selected as the potential biomarkers for detection of HNSCC with
both sensitivity and specificity of 100.0% in the training set. The classifier
predicted the HNSCC with sensitivity of 85.7% (18/21) and specificity of
96.1% (49/51) in the test set. CONCLUSION: SELDI profiling is a useful tool
to accurately identify patients with HNSCC.

KEYWORDS: Head and neck neoplasm; Squamous cell cancer; SELDI;
Proteomic; Diagnosis; Artificial neural network
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1 SELDI-TOF

Figure 1  Reproducibility of SELDI-TOF mass spectra from a
single serum sample processed on different batches of the

same type of chip array on the same day (lanes 1-3) and on

1 4 HNSCC m/z

Table 1 Four top-scored peaks as the potential
biomarkers for detecting head and neck squamous
cell carcinoma (HNSCC)

M/Z(u) Control HNSCC
4 469 1.95+1.00 6.70+2.94
5924 5.53+2.60 11.18+3.03
8 926 2.82+1.55 10.05+5.08

16 697 4.56+1.49 2.54+0.81

All values are presented as mean=SD of relevant groups
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Figure 2 The accuracy of discriminating head and neck
squamous cell carcinoma patients from control individuals

using different m/z peak subsets to train the artificial neural

network
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Figure 3  Representative surface-enhanced laser desorption/
m/z 4469 u.5924 u.8 926 u 3 m/z ionization mass spectra and gel view from serum of 3 HNSCC
HNSCC > m/z 16 697 u patients compared with serum from 3 controls
R 4 469 u 5924 u The arrows identify peaks with average m/z of 4 469 u and 5 926 u
that are up-regulated in HNSCC compared with normal serum.
m/z 3 o
72 , 21
3
HNSCC 18 ;51
49 , 85.7% , ) N
96.1% ) )
4‘7



| JemK

770 )

SELDI ,

m/z

SELDI WCX2
ANN 4 m/z (4469 u.5924 u,
8 926 u.16 697 u), HNSCC
, (85.7%)
(96.1%) ., , Wadsworth [0
, 33 m/z
HNSCC ,
83%, 90% . )
Wadsworth H4
WCX2 ,
4469 u.5924u 8926 u 3 m/z
Wadsworth
; HNSCC

SELDI ,
1075 mol ,

o

s all-in-one

<0.1%, )

’

10 m/z CV<30%,

, ANN

100

[ ]

[1]  Merchant M, Weinberger S R. Recent advancements in surface
enhanced laser  desorption/ionization-time of  flight-mass
spectrometry [J]. Electrophoresis, 2000,21(6):1164 —1177.

[2] Kuwata H, Yip TT, Yip C L, et al. Bactericidal domain of
lactoferrin:  detection,  quantitation and characterization of
lactoferricin in serum by SELDI affinity mass spectrometry [J].
Biochem Biophys Res Comm, 1998,245(3):764-773.

[3] Spafford M F, Koch W M, Reed A L, et al. Detection of head
and neck squamous cell carcinoma among exfoliated oral
mucosal cells by microsatellite analysis [J]. Clin Cancer Res,
2001,7(3).607-612.

[4] Sanchez-Cespedes M, Esteller M, Wu L, et al. Gene prometer
hypermethylation in tumors and serum of head and neck cancer
patients [J]. Cancer Res, 2000,60(4) :892-895.

[5] Rosas SL, Koch W, da Costa Carvalho M G, et al. Promoter
hypermethylation patterns of pl6,  06-methylguanine-DNA-
methyltransferase , and death-associated protein kinase in
tumors and saliva of head and neck cancer patients [J]. Cancer
Res, 2001,61(3):939-942.

[6] Fliss M S, Usadel H, Caballero O L, et al. Facile detection of
mitochondrial DNA mutations in tumors and bodily fluids [J].
Science, 2000,287(5460) :2017-2019.

[7] Li J, Zhang Z, Rosenzweig J, et al. Proteomics and
bioinformatics approaches for identification of serum biomarkers
to detect breast cancer [J].Clin Chem, 2002,48(8):1296-1304.

[8] Petricoin E F, Ardekani A M, Hitt B A, etal. Use of
proteomic patterns in serum to identify ovarian cancer [J].
Lancet, 2002,359(9306):572-577.

[9] Koopmann J, Zhang Z, White N, et al. Serum diagnosis of
pancreatic  adenocarcinoma  using  surface-enhanced laser
desorption and ionization mass spectrometry [J]. Clin Cancer
Res, 2004,10(3) :860-868.

[10] Wadsworth J T, Somers K D, Stack B C Jr, et al. Identification
of patients with head and neck cancer using serum protein
profiles [J]. Arch Otolaryngol Head Neck Surg, 2004,130(1):
98-104. [ : , ]



