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Abstract 

BACKGROUND: In recent years, based on high-throughput molecular imaging, integration of genomics, 

proteomics and computer aided design and the application of correlative “technical chains” have achieved great 

achievements in the research of breast cancer, lung cancer, gastric cancer, colon cancer, ovarian cancer and 

melanin tumor. However, there are few researches on oral squamous cell carcinoma.  

OBJECTIVE: To detect the gene expression profile of the oral squamous cell carcinoma tissue and normal 

paracarcinoma tissue using DNA chip-based gene expression profile. 

METHODS: Two samples of oral squamous cell carcinoma tissue and normal paracarcinoma tissue of patients 

who received treatment at Stomatological Hospital of Guangdong Province of China in 2013 were included in this 

study. The gene expression profiles of oral squamous cell carcinoma and normal paracarcinoma tissue were 

determined by the Roche NimbleGen gene expression microarrays. 
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RESULTS AND CONCLUSION: According to screening criteria of differential genes, 7 872 out of 32 448 detected genes 

were differentially expressed genes of oral squamous cell carcinoma, which accounts for 24% of the total number of the 

screening genes. 3 800 genes were up-regulated, and 4 072 were down-regulated. The results confirm that through 

detection with the help of gene expression profile clip, 7 872 differentially expressed genes were obtained through DNA 

chip-based gene expression profiles according to the screening criteria. Thus it can be concluded that the occurrence 

and development of the tumors are not a result of single or several genes. Previous experiments based on a single or 

several genes have great limitations. These findings also suggest that the occurrence of tumor is a result of mutual 

regulatory effects of many genes forming a network, moreover, the interactions of the network is quite complicated. 

 

Subject headings: Tissue Engineering; Microchip Analytical Procedures; Oral Spray; Tumor 

Funding: Medical Science Research Foundation of Guangdong Province of China, No. A2011092; the National Natural 

Science Foundation of China, No. 81271159\H1405 

 

Zheng JW, Yang SJ, Li XP, Wei CY, Li T, Mo WJ, Cai QY, Yang DQ, Zhou L, Luo G. DNA chip-based gene expression 

profiling of oral squamous cell carcinoma tissue and normal paracarcinoma tissue. Zhongguo Zuzhi Gongcheng Yanjiu. 

2015;19(27):4365-4370. 

 

0  ��  Introduction 

��������	
����
�������

����DNA��DNA���(DNA microarray)���

�� �!"#�$%&'()eDNA�*+,-./�

0123456789�:��;��<=>?@�AB

CD(ECy3Cy5F)GH�I;JK�JKL��MNO

�PQ��RSTU��VWXYZB[\]AB^_

F`abcde�fg=>?@hi�9�dj�kl.

mnhofgpqrst<�u�v0w��xyz{|

ho}~���9�������fg"#�st���

ho< 

��0�2yz3v4X#hi^_�*�����

�x����x�v�.mn��-.F�	����

ST�����	�����F����}~�����

�n��7� 0¡¢£¤£¥£V¦£§¨£

©ª«�F�}~¬g�®¯�;W

[1]

<°±XY��

²³´��=>rµ¶·¸¹º»¼£x½L¾¿£Àx

½�ÁÂ���Ã¬ÄÅÆ�ÇÈ��ÉÊËÌ�ÍÎ�

�Ït< 

 

1���������Subjects and methods 

������°±< 

������Ð2013�1ÑÒ12Ñ0ÓÔÕ·¸Ö×

Ø;< 

	
�ÙcÓÔÕ·¸Ö×F2013��	ÚÛ�·¸

¹£�£À¾¿x½Ü2Ý�¹£xr£Àx�Þ Æ �

ËÌß°�à8á)	�Þâãäåæçè�Îé<¾¿

QNêë{�á)�	ìwíîx½(2 cmv3)< 

����ï°±}~ð�Roche NimbleGenw��x

² ³ ´ � � � � � ñ e � Roche NimbleGen 

Homo_Sapiens 12x135k< 

�����

����	
����	
�RNA�������

����ïXY?òx½óôTrizolx½óôõShö

?òx½RNA÷ø?òx½RNAùúû�üý?òx

½RNA÷ø�`a��?òþRNA���ð�Rneasy

���QþRNAY���<�r��þRNA��!�x

�2	?òF#RNA
���Ð���±< 

 

 

 

 

 

 

 

 

 

 

 

 

��	
RNA�������ï�NanoDrop ND-1000
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��Results  

2.1  NanoDrop ND-1000���������	
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   1         2           3      4 

� 1  �������	
���RNA ����� gDNA ��� 

Figure 1  RNA integrity and gDNA contamination tested by 

standard denaturing agarose gel electrophoresis 

����� 1�2���	�3�4��
	�4�	���� RNA

�� 3�����28S rRNA���� 18S rRNA� 2�� 

      

� 1  NanoDrop ND-1000���������� RNA!" 

Table 1  The RNA quality of samples tested by NanoDrop 

ND-1000 ultraviolet spectrophotometer 

���4����� RNA	
����� 1.8�RNA��������� 

���� A������������� A��������	���� ��
�� 

��� 1 1.95 2.28 �  

��� 2 1.92 2.31 �  

�!� 3 1.93 2.14 �  

�!� 4 1.94 2.23 �  

� 2  NanoDrop ND-1000���������� ds-cDNA!

" 

Table 2  The ds-cDNA quality of samples tested by NanoDrop 

ND-1000 ultraviolet spectrophotometer 

���"�#$�� A�������������% A��������	������ 1.8���
�� � 

 

���� A������������� A��������	���� ��
�� 

��� 1.95 2.15 �  

�!� 1.99 2.09 �  

� 2  NimbleGe#$�%&'()�*+,-� 

Figure 2  The scans of fluorescence signal of NimbleGen gene 

expression microarrays 
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� 3  NanoDrop ND-1000���������� �./ DNA

�!"01 

Table 3  The DNA quality of labeled samples tested by NanoDrop 

ND-1000 ultraviolet spectrophotometer 

���"�#$�� A�������������% A��������	������ 1.8���
�� � 

���� A������������� A��������	���� ��
�� 

Test 1.92 2.22 �  

Control 1.92 2.23 �  

� 3  NimbleScan v2.523��456� 789:� Box-Plot� 

Figure 3  The Box-Plot picture of sample raw data dealt by the 

software of NimbleScan v2.5   
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14

12

10

8

6

N
o
r
m

a
l
i
z
e
d
 
i
n
t
e
n
s
i
t
y
 
v
a
l
u
e
s
 

Control        test 



 

�����. ���	
����������������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

4368 

www.CRTER.org 

���(Scatter Plot�)�X/Y����	
����

��(log2��)����������(��������

2.0������� !"#$��� $�%&'()�

*+,-�./0122.0����%&)34�

��

�456�(

78./����9��:;<=:>9�!$2?��

�@ABCD�EFG=:��:;HIJ2?����K

LM�NO(7PQRSTU��%&3 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

:VWX�(hierarchical clustering)�:VWX:Y�

Z[\]^�_`:Y%&(7ab�WXcd3:VW

X:Yde2f	
�%&(7ghij:k�lm(7

	
@A�no3p�(6(7+f-q�%&���(

6(7+f-r�%&3s tu)kA�(78LRv

w�x�

��

�53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.7  ��������	
�  yz{%&|}��l

32 448?~�%&9|}u������k������

��k�z{(7%&�G7 872?��~��%&�a�

24%��9!�(7�%&G3 800?�$�(7�G4 072

?3 

 

3������Discussion�

<Oa�P(������(7ghU�1�����

��G(7z{���EJv��f��s �b��

�� ¡¢£¤¥¦�§3�b|}z{%&��� 

�%&(78./|}u�z{%&G7 872�%&��~

��%&�a�24%3�9!�(7�%&G3 800?�$

�(7�G4 072?3e2¨©ª«,-� |}�z{%

&� ¬ª«���¡�¡¢<=:%&�ª«®¯�

��°±_²3v_²=:%&9�G_=:
³´M�

vµ¶T�G�®¯¡¢!��G�·¡¢+¸�5 �

 �%&(78./ab¡¢G-q�s¹T3wº:Y

ª«P»� ¬<=:��¬¬¼~�½¾���9_�

½¾¿�ÀÁ�%&�m� ¨©ª«ºP»�|}u�

<Áz{%&Âvwª«Ã��Ä��Å��½¾ÆÇ�

È�2É9�PÊvw�ËÌ�[�5 � +����

PQvÍÎ��9Àa�%&PQÅU��m��9ÏO

%&PQU��OÐÑOÒÓÔÕ¡¢�Ö%&�U��

Å_¶É×Ø���ÙÚPQPÛÜÝ35 ��Þß�

��à�È����%&ÔÕÜÝ�È���eá�no

âoÜÝ�l§ã!äP»åæ@A�+*�[noçè�

\ØÙÌéu�
�PQÞß3êëz{%&�aÁìO

í+*�[noîï�àð�ñ6åæ@A��[noò

óàÏô�áàõ3 

e2¨©ª«� P»� ¡¢ö ¬ª«GÏ<�

_²T�(7$��%&÷4S100øùúAnnexinsøùú

CSTB%&"�-B crystallin(CRYAB)û3S100øùüëý

Iþ¡Õ��3<Á��(L�����2É9S100¬¬

(7$��sÌ�_���%&

[2-9]

�m� �%&(78

./��öG_²¡¢3Annexinsøù�Annexinsøù�

ý��T�	¡Õ��øù��
����ú��¸Íú

ýIþ��e¯ú����:�B
�����A�+*

�[ûc�PÊià�[

[10]

3Xueû

[11-19]

��P»

Annexinsøù�O`��9(7$�3wºGìO� �

�(L�CSTB%&����Qôú��"��9PÊ�

ià��[

[20-25]

3(7!��%&9,-ià�÷4

Stathmin�LGALS7�EIF5A�TAGLNûz{%&f��

�Qô������Ü������[

[26-36]

3 

�fz{%&ª«:YºP»_�v_²�z{%

&���G_���� ¾�����%&�m�� �

¡¢9(7!�3J	v_²�!&�� :YsÌG 

$¿��"_��ãz{�êëÂ#$ß� %&./~

� 4  NimbleScan v2.52356� 789:�;<� 

Figure 4  The Scatter Plot picture of raw data dealt by the software 

of NimbleScan v2.5 

���9:;���<)��)�/0=>/?�@AB 2�CDE

FGHIJ�KL,>/)�/0MNO 2�CDE� 

 

14

12

10

8

6

T
e
s
t
 

0� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �6     8    � �10    12 � � � � � � � � 14 

Control 

Control Test 

Sample 

� 5  NimbleScan v2.52356� 789:��=>?� 

Figure 5  The hierarchical clustering picture of raw data dealt by 

the software of NimbleScan v2.5 

���PD9Q9:1RS#�'(�CD9Q9:1RST�'(�

UVWXY	G�9:;56Z2� 

 



 

�����. ���	
����������������� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

4369 

www.CRTER.org 

��	
v%<�m&¾@Aö�G�ãz{����%

&�vw�&¾�(7sÌM�z{3"'���%&�

vw���9ösÌPÊvw��[�&�J�%&()

����*+�2ÉsÌu»�{�lm,ÜËÌ!��

���mf����-ÞßsÌvw���.ð+¸3,

4/Q0p53�12�w�_`��%&�E�å���

ËÌ�&3�m45�Z
�6$:7���²���

PQ

[37-38]

3"8���%&��9�%&sÌ�:;�[

��ÖJ���%&�-�9�%&êë�<%&��[�

PQ���Ï<º�J���%&àPÊå�ß�-�[�

�
³ösÌÚ!�3E�
³�!��[=G9�%&

����[<�5 \>=G�ß���PQ3?@�


³ö�!�Å��E�åPÊ�ËÌF@����[�5

 %&£¤AvÌûwë��£¤3"B���%&�v

w���"�-eá9�sÌPÊvw��[��?��

eá9���%&sÌ�C_?��eá9�����P

Û34ARHGDIB%&�()��RhoGDI2���9��

[M�DE3Schunkeû

[39]

��P»RhoGDI2���FT

��9sÌe2 $)`vw��[ÞßGQ+¸��

[�_`Þß�RhoGDI2��s �H����Cox-2�

(7�m����
��PÛ�C_`Þß�e2�ß�

�
����lÝ�ß����Û��vw���9��

PÊ��[sÌI@+¸3Zhangû

[40]

��P»RhoGDI2

���JK�
�9�(7!�AÌZ��
����"

���L3Choû

[41]

fM�k�~�ØöP»�RhoGDI2

���M�k�9�(7!�AÌ��M���Û3m�

NO�"P�9�_�+n��9RhoGDI2��ö(7

!�APÊ�ß��
�����[

[42-43]

3� vÌ�b

%&�(7ghäµ¶�ËÌ�v�(7!��%&´Ú

����PÛ�$��%&´���%&3 

�� 9�\Q��¦<Á��
:R�¦%&(7

8./�~��E�êë%&(78./#[ST"Â#

$ß�� =GUd�¦<�
Á�� �5 � ¡¢

VG_¶�W$T3�ÅXÁYZJ`W$T�[\��

 ][Å)�k��
^Õ�cdÝYÀ�ãA�z{3 

e2%&(78./�~��� _ÒÅ`Å���

�k��������k��%&(7B��£¤�ö|

}uÅ<Á�z{%&�e2ª«,-ö_Òa¶Å./

¡¢�s�T��Øb� c¶%d3�Ø_Ò� 9�

 efJ�z{%&�¦ËÌ:Y3     

 

�������������	
����������

��������������
� !
"#$
%&'
(

)*
+,�-./����0�123�                                  

����4�15678��9:;� 

	
��4<=>?@AB�CCDEFGHIJKLMNO

PQRST��UV��WX�YZ[\0WS]^_\`abc� 

����4defg�hi DNAfg
DNAjkl�mn

opOqVrsHtuvwx eDNAgyTz{|}~����

H�lnfg,���fg���d�0Hp������ 

������1�p�o�S�����S��~�_��

����S56��=��S�3�2� 

 

4  ����  References 

[1] Berndt U, Philipsen L, Bartsch S, et al. Systematic 

high-content proteomic analysis reveals substantial 

immunologic changes in colorectal cancer. Cancer Res. 

2008;68(3):880-888. 

[2] Krop I, März A, Carlsson H, et al. A putative role for psoriasin 

in breast tumor progression. Cancer Res. 2005;65(24): 

11326-11334. 

[3] Bresnick AR, Weber DJ, Zimmer DB. S100 proteins in cancer. 

Nat Rev Cancer. 2015;15(2):96-109. 

[4] Diaconescu DE, Dima L, Marinescu DM, et al. S100-positive 

dendritic cells in squamous cell laryngeal cancer. Rom J 

Morphol Embryol. 2014;55(4):1371-1375. 

[5] Jaiswal JK, Nylandsted J. S100 and annexin proteins identify 

cell membrane damage as the Achilles heel of metastatic 

cancer cells. Cell Cycle. 2015;14(4):502-509. 

[6] Meghnani V, Wagh A, Indurthi VS, et al. The receptor for 

advanced glycation end products influences the expression of 

its S100 protein ligands in melanoma tumors. Int J Biochem 

Cell Biol. 2014;57:54-62.  

[7] Funk S, Mark R, Bayo P, et al. High S100A8 and S100A12 

protein expression is a favorable prognostic factor for survival 

of oropharyngeal squamous cell carcinoma. Int J Cancer. 

2015;136(9):2037-2046.  

[8] Zaidi AH, Gopalakrishnan V, Kasi PM, et al. Evaluation of a 

4-protein serum biomarker panel-biglycan, annexin-A6, 

myeloperoxidase, and protein S100-A9 (B-AMP)-for the 

detection of esophageal adenocarcinoma. Cancer. 2014; 

120(24):3902-3913.  

[9] Grandi F, Rocha RM, Miot HA, et al. Immunoexpression of 

S100A4 in canine skin melanomas and correlation with 

histopathological parameters. Vet Q. 2014;34(2):98-104.  

[10] Gerke V, Moss SE. Annexins: from structure to function. 

Physiol Rev. 2002;82(2):331-371. 

[11] Xue LY, Hu N, Song YM, et al. Tissue microarray analysis 

reveals a tight correlation between protein expression pattern 

and progression of esophageal squamous cell carcinoma. 

BMC Cancer. 2006;6:296. 

[12] Pogosian GG, Mikaelian MV, Avagian AKh, et al. The annexin 

5 in serums of pregnant women and patients with particular 

types of cancer. Klin Lab Diagn. 2014;(4):14-17.  

[13] Berri F, Haffar G, Lê VB, et al. Annexin V incorporated into 

influenza virus particles inhibits gamma interferon signaling 

and promotes viral replication. J Virol. 2014;88(19):11215- 

11228. 

[14] Boudhraa Z, Rondepierre F, Ouchchane L, et al. Annexin A1 

in primary tumors promotes melanoma dissemination. Clin 

Exp Metastasis. 2014;31(7):749-760. 

[15] Kim JH, Rhee YY, Kim KJ, et al. Annexin A10 expression 

correlates with serrated pathway features in colorectal 

carcinoma with microsatellite instability. APMIS. 2014;122(12): 

1187-1195.  



 

�����. ���	
����������������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

4370 

www.CRTER.org 

[16] Yu SY, Li Y, Fan LQ, et al. Impact of Annexin A3 expression in 

gastric cancer cells.Neoplasma. 2014;61(3):257-264. 

[17] Jung KH, Lee JH, Park JW, et al. Annexin V imaging detects 

diabetes-accelerated apoptosis and monitors the efficacy of 

benfotiamine treatment in ischemic limbs of mice. Mol 

Imaging. 2014;13(3):1-7. 

[18] Sheu MJ, Li CF, Lin CY, et al. Overexpression of ANXA1 

confers independent negative prognostic impact in rectal 

cancers receiving concurrent chemoradiotherapy. Tumour 

Biol. 2014;35(8):7755-7763. 

[19] Andey T, Marepally S, Patel A, et al. Cationic lipid guided 

short-hairpin RNA interference of annexin A2 attenuates 

tumor growth and metastasis in a mouse lung cancer stem 

cell model. J Control Release. 2014;184:67-78.  

[20] Shiraishi T, Mori M, Tanaka S, et al. Identification of cystatin B 

in human esophageal carcinoma, using differential displays in 

which the gene expression is related to lymph-node 

metastasis. Int J Cancer. 1998;79(2):175-178. 

[21] ���,���,��	,
.Cystatin B����������

[J].������,2001, 21(6):343-345. 

[22] Ritonja A, Machleidt W, Barrett AJ. Amino acid sequence of 

the intracellular cysteine proteinase inhibitor cystatin B from 

human liver. Biochem Biophys Res Commun. 1985;131(3): 

1187-1192. 

[23] Abrahamson M, Barrett AJ, Salvesen G, et al. Isolation of six 

cysteine proteinase inhibitors from human urine. Their 

physicochemical and enzyme kinetic properties and 

concentrations in biological fluids. J Biol Chem. 1986;261(24): 

11282-11289. 

[24] Ray S, Lukyanov P, Ochieng J. Members of the cystatin 

superfamily interact with MMP-9 and protect it from autolytic 

degradation without affecting its gelatinolytic activities. 

Biochim Biophys Acta. 2003;1652(2):91-102. 

[25] Harlozinska A. Progress in molecular mechanisms of tumor 

metastasis and angiogenesis. Anticancer Res. 2005;25(5): 

3327-3333. 

[26] Mistry SJ, Atweh GF. Role of stathmin in the regulation of the 

mitotic spindle: potential applications in cancer therapy. Mt 

Sinai J Med. 2002;69(5):299-304. 

[27] Madsen P, Rasmussen HH, Flint T, et al. Cloning, expression, 

and chromosome mapping of human galectin-7. J Biol Chem. 

1995;270(11):5823-5829. 

[28] Demers M, Biron-Pain K, Hébert J, et al. Galectin-7 in 

lymphoma: elevated expression in human lymphoid 

malignancies and decreased lymphoma dissemination by 

antisense strategies in experimental model. Cancer Res. 

2007;67(6):2824-2829. 

[29] Ryu JW, Kim HJ, Lee YS, et al. The proteomics approach to 

find biomarkers in gastric cancer. J Korean Med Sci. 2003; 

18(4):505-509. 

[30] Machado-Neto JA, Lazarini M, Favaro P, et al. ANKHD1 

silencing inhibits Stathmin 1 activity, cell proliferation and 

migration of leukemia cells. Biochim Biophys Acta. 2015; 

1853(3):583-593.  

[31] Berton S, Pellizzari I, Fabris L, et al. Genetic characterization 

of p27(kip1) and stathmin in controlling cell proliferation in 

vivo. Cell Cycle. 2014;13(19):3100-3011. 

[32] Nie W, Xu MD, Gan L, et al. Overexpression of stathmin 1 is a 

poor prognostic biomarker in non-small cell lung cancer. Lab 

Invest. 2015;95(1):56-64.  

[33] Feng T, Qiao G, Feng L, et al. Stathmin is key in reversion of 

doxorubicin resistance by arsenic trioxide in osteosarcoma 

cells. Mol Med Rep. 2014;10(6):2985-2992. 

[34] Zhao E, Amir M, Lin Y, et al. Stathmin mediates hepatocyte 

resistance to death from oxidative stress by down regulating 

JNK. PLoS One. 2014;9(10):e109750. 

[35] Schimmack S, Taylor A, Lawrence B, et al. Stathmin in 

pancreatic neuroendocrine neoplasms: a marker of 

proliferation and PI3K signaling. Tumour Biol. 2015;36(1): 

399-408.  

[36] Hemdan T, Lindén M, Lind SB, et al. The prognostic value and 

therapeutic target role of stathmin-1 in urinary bladder cancer. 

Br J Cancer. 2014;111(6):1180-1187. 

[37] Tullo A, D'Erchia AM, Sbisà E. Methods for screening tumors 

for p53 status and therapeutic exploitation. Expert Rev Mol 

Diagn. 2003;3(3):289-301. 

[38] Vogelstein B, Lane D, Levine AJ. Surfing the p53 network. 

Nature. 2000;408(6810):307-310. 

[39] Schunke D, Span P, Ronneburg H, et al. Cyclooxygenase-2 is 

a target gene of rho GDP dissociation inhibitor beta in breast 

cancer cells. Cancer Res. 2007;67(22):10694-702. 

[40] Zhang Y, Zhang B. D4-GDI, a Rho GTPase regulator, 

promotes breast cancer cell invasiveness. Cancer Res. 2006; 

66(11):5592-5598. 

[41] Cho HJ, Baek KE, Park SM, et al. RhoGDI2 expression is 

associated with tumor growth and malignant progression of 

gastric cancer. Clin Cancer Res. 2009;15(8):2612-2619.  

[42] Gildea JJ, Seraj MJ, Oxford G, et al. RhoGDI2 is an invasion 

and metastasis suppressor gene in human cancer. Cancer 

Res. 2002;62(22):6418-6423. 

[43] Titus B, Frierson HF Jr, Conaway M, et al. Endothelin axis is a 

target of the lung metastasis suppressor gene RhoGDI2. 

Cancer Res. 2005;65(16):7320-7327.

 

 


