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Abstract

BACKGROUND: In this study, weusea bioinformaticsbased strategy toominate a tumor
suppressor geneadherinll (CDH11)andinvestigateits rolein growth and invasion imead

and neck squamous cell carcinoma (HNSCC)

METHODS: Using the Oncomin® databae to compare HNSCC and normal specimens,
CDH11 was naminated as having a role in HNSCC. CDH11 expresgiotiNSCC was
evaluated™ by immunohistochemistry on a tissue microarrand immunobloting and
immunofluorescencef cell lines Thefunctionalimpactof CDH11 on proliferatiorand invasion

wasevaluated. aftesiRNA-mediated knockdown.

RESUL TS"In'silico analysis suggested th@DH11 is overexpressed HNSCC compared to
normal speeimens HNSCC tissuemicroarray exhibited a small but significanhcrease in
intensity.and proportion of CDH1By immunoblot analysis, CDHIWashigher in4/7 HNSCC
cell lines compared tnormalkeratinocytesCDH11washighly upregulated in UMSCG47 and
UM-SCG74A anddetectablan UM-SCG14A and UMSCG29 cell lines. Downregulation of
CDH11 inboth UM-SCG29 and UMSCG47 using two different siRNAs enhanced
proliferationsand invasion.

CONCLUSION: CDH11 inhibits cell proliferation and invasion of HNSCChis suggests that
CDH11 functions as a tumor suppressor genieead and neck canc&ur findings emphasize

the importane®f verifying in silico findings with functional studies.

I ntroduction
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In silico analyss of existing datasetdias become an important approach identifying
tumorspecific networks anchominating molecular targetsn head and neck squamous cell
carcinomaINSCQ (1). Translational researchers usesilico analyses linked to clinical data to
complement laboratoryresearch Metaanalyses of existing microarray data demonstrate
correlations,ef markers acrodstasets within a cancer typ@adacrossclinical stags. Asthe
importance, ofin silico analyss increases irtranslational research studiesultiple platforms
have beemssembled for bioinformatics analysis. The present siedgOncomine ™ which is

a platform*for'metaanalyss of microarray datasetsach of whichincludesmultiple normal and
tumor sampleq2). Using this approach, we identified ti@adherin11 CDH11), also known as
osteoblastgadherinjs differentially regulated in HNSCC amermal tissue.

CDH11, one of the type Blassical cadherins, was firgientified in osteoblastahere it
is an integral membrane protein involved in -@@ll adhesionpotentially playinga role in
developmentrand maintenance of b¢8eCDH11 promotes invasion and metastasiprostate
andbreast'ecanceronsistent with an oncogenic rd#e 5). In breast cancer CDHlgromotes
metastass to the bone, due to the high binding affinitf cancer cellsfor the strongly
CDH11-expresing osteoblastg4). In contras, in esophageal, colorectal and gastric cancers,
CDH11 is silenced by methylation arfths a tumor suppressor rq 7). In esophageal and
nasopharyngeal cancer cells, CDH11 inhibits invasion and migrét)obue to the variability
in CDH11 function it is important to consider the celluleontext. Inthe presenstudy, using an
in silico appreach we nominated CDH11 as having a role in HNSCC amekstigated the
expressin‘and function o€DH11 in HNSCC.

M aterials and-M ethods
In silico studies

The Oncomine™ database (Compendia Bioscience, Ann Arbor, MI) was usednfailico

studies Eighteen head and neck cancer datasets were identified using the search parameters
“Cancer_Jype. Head anbtleck Cancef and “Analysis Type: Cancer vs Normal Analysis”.
Datasets fromystudies of adenoid cystic carcinoma, thyroid carcinanthanasopharyngeal
carcinomas were excluded. The following studies were retained: Cromer Nead(8), Estilo
HeadNeck (9), Ginos HeaeNeck (10), Kuriakose HeadNeck (11), Peng HeadNeck and Peng
HeadNeck 2(12), Pyeon Multicancer(Tongue, Oropharyngeal, Floor of Mouth and Oral
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Cauty) (13), Schlingemann Heabeck (14), Talbot Lung (included tongue)15), Toruner
HeadNeck(16), TCGA HeadNeck, Ye HeaeNeck(17). Asummary of CDH11 overexpression
in multiple cancer types was generatéd.addition, correlation between CDH11 and EMT

markers, ECadherin and Twist;, was evaluated from dataset€incomine™,

GraphPady Prism®was used for statistical analyse$INSCC datasets with mRNA
expressiondata=(115) were identified inOncomine™ Metaanalyses were performed as
described(18). Expression ofCDH11 was compared between normal and HNSCC samples by
Student’s #test.in each HNSCC dataset, andaajueof <0.05 was determined to be statistically
significant., Each statistically significant study was given an arbitralue of “1” and
non-ssignificant studies werassigned value of “0”.A onesample {test was performed for each

set of values, and a one-sided p valtie0.05 was considered statistically significant.
| mmunohi stechemistry

Immunostaining on formalifixed, paraffirembedded tissue and scoring of staining intensity
was performed/as describé®B) on aHNSCCtissue microarrayTMA) (US Biomax Rockville,
MD). Thew CDH11 affinity purified rabbit polyclonal antibody2.7 pg/ml) used for
immunohisbchemical studies was from R&D SysteniRabbit IgG (Dako) was used as a
negative control at the same concatitm as the primary antibody. For analysis of TMA data,
interpretation and scoring were performed by a baartified pathologist as describétB).The
clinic-pathological parameters of the HNSCC cases and CDH11 intensity artioropcores

areincluded-inSupplementary Table 1.
Cell culture

UM-SCC “cell lines were provided by Thomas Cateiversity of Michigan). Cells were
genotyped=to=confirm identity ancultured as describe@l8). All UM -SCC ell lines were
maintained in Dulbec¢e modified Eagls medium (Gibco, Life Technologies, Grand Island,
NY) supplemergd with 10% FBS and 1% penicillin/streptomycimmortalizedkeratinocytes,
HOK16B, obtained from Dr. NH Park (UCLA}yyere cultured as describhed

Transfection

To downregulate CDH1IHNSCC cellswere transfected witsiRNA (Dharmacon, Lafayette,
CO). The sguences for each siRNwere Non-Target 5*GUGAUUUCAUAGCGAGUUU-3',
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SICDH11%7 5-GGAAAUAGCGCCAAGUUAG-3 and siCDH118
5'-CCUUAUGACUCCAUUCAAA-3'. UM-SCG47 and UMSCG29 were seeded in avéell
plate and transfected with siRNA using RNAIMAX (Invitrogen, Gbhdd, CA) according to the

manufacturer’s instructions.
I mmunobl ot

Lysates for detecting CDH1lwere prepared usindRed LoadingBuffer Pack(Cell Signaling,
Danvers, MA) Lysates for detecting the otheproteinswere prepared usind% NP40 lysis
buffer (18)” Antibodies used were CDH11 (A16652, Cell Signaling Technologies), -Iwist
(25465-1AP Proteintech), #adherin (610182, BD Biosciences), GAPDH (AB2302,
Millipore) 'and Actin (612656, BD Biosciences).

I mmunofluor escence staining.

Cells were,stained with-Eadherin (610182, BD Biosciences) in 0.3% tritot100 overnight at
4°C. Cells:were washed and incubated with seconaatiipodyand imaged on a Nikon Eclipse

Ti microscope.
In vitro proliferation and invasion assay

At 24-48 hours postransfection, ells were seeded at equal densities1(f for UM-SCG29,
2x10 for UM-SCG47). Viable, nonviable, and total cells were quantified at 1, 3 ancys
using theGountess assay systémvitrogen, Carlsbad, CAyith trypan blue.

Cell imvasion was assessed-22 hours after transfection using the modified Boyden
chamber assay with Transwell inserts coated with Matrigel BBi3ciences, Franklin Lakes,

NJ), as described 8). Inserts, not coated with matrigetere used as a control for migration.
SatisticalAnalysis

P-valueswere calculaed using the student’stést, a pvalue of lesghan 0.05 was accepted as
significant. Correlation coefficients (Spearman correlation) denoted by r, together withakué were

computed,to measure correlation between different genes.
Results

HNSCC datasets provide extensive data for in silico studies

This article is protected by copyright. All rights reserved



The Oncomine™database containe2B6 datasets an89,461samples(accessed 04/24/2015)

Of the available datasets, 36 were identified as “Head and Neck Cancer” d&igsétgives an
overview of the content of these datasets. DNA or mRNA expression datailisble for the
datasetsKig. 1A). While most datasets contain less than 75 samgibesit 2% contain more
than 151 sampled=(g. 1B). The data provided comes from a range of sources, including cell
panels, tissue/panels and TCGA, whigas compiledby the National Cancer Institute and
National Human Genome Research Instititeg.(1C). The specimens used to generate the
datasets include surgical specimens and samples collected bydptee microdissection,
manual microdissection and macrodiss®tt{Fig. 1D). Several availablsearch platformsor

head andneek cancer dataset amsilgse listed inTable 1. Expression levels of biomarkers
analyzed in“the datasets can be linkedalioically- relevantparameters including sample site,
clinical outcanes, molecular subtypes, pathological subtypes, drug sensitivities and patient

demographics.
CDH11 is overexpressed in cancer tissue compared to normal tissue of patientsin HNSCC

A summary of representative histograms detailing expression levels irdimaliwtudies used to
compilesthe=metanalysesof CDH11 is shown inFig. 2A. Table 2 illustrates systematic
overexpression'd€DH11in HNSCC,includinga metaanalysis of the expression level in cancer

versus normal acrossultiple datasets
CDH11 isexpressed in HNSCC tissue

In silico data suggested that CDH11 is overexpressed in HNSCC. In order to vétieate
silico findings, the expression of CDH1Was investigated in tissuedn initial studies,the
antibody was optimized for immunohistochemistry on para#imbedded colon cancer tissue
and associatedy tumor stroma, which are known to express C{MQ}1After finding that
CDH11 appropriately stainetthesepositive control tissuesa TMA contaning human HNSCC
tissues andsnermal oral tissugasimmunostainedCDH11 had low expression in normal tissue,
andexhibited low, medium or high staining HNSCC ¢ig. 2B). HNSCC samplesn the TMA
exhibited a small but significant increase intensity of staining and proportion opositive
HNSCCcells when compared to normal tissuegy( 2C). These data confirm that CDH11 is

expressed in HNSCC tissues at higher levels than normal tissue.
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Multiple HNSCC cell lines as well as non-malignantimmortalizzd keratinocyte
(HOK16B) cell line werammunoblottedwith the CDH11 antibodyHig. 3A). This data showed
that CDH11 wasupregulated in & HNSCC cell lines compared to HOK16Bwasion is a
significant. phenotype in HNSCC and is correlated with epithétiainesenchymal transition
(EMT) and_less of celtell adhesion. Since CDH11 differentially modulates invasion, migration
and metastasis in multiple cancés/, 20) we investigated the correlation between expression
of EMT"markers and CDH1Epithelid marker Ecadherinand mesenchymal meer Twist-1,
and actin ‘as‘a‘loading contratere immunoblottedFig 3B) in HNSCC lysatesThe datashow
that theE-Cadherinis upregulated in UMSCG(11A, 14A, 17B, 29, 4)cell lines and Twistl
wasdowrregulated in UMSCG(1, 11A, 14A, 17B, 2Pcell lines compared to HOK16B/5 of
thesecell linesflUM-SCG(11A, 14A, 17B, 29 showed an inverse relationship between Tkist
and Ecadherin.To investigatethe functional role of CDH11we analyzed HNSC@atagtsin
Oncomine™ for potential correlation between CDH11 and EMT markersad@herin and
Twist-1. We found a dramatic positive correlation between CDH11 arabBerin(Fig 3C) and
a significantynegative correlation between CDH11 and TWwigig 3D). The data suggested that

the high levelhof CDH11 may promotedadherin and repress Twiktexpression.

To confirm,the bioinformatics dat&dM-SCG29 andUM-SCC-47, which expressow and
high CDH11.(Rig. 3A), were selectedor functional studies Two individual siRNAs were
screened and downregulatioras verified by immunoblaFig. 3E, Fig. 3F). After CDH11 was
downregulatedsepithelial and mesenchymal markers were examined to determimether
CDH11 negatively regulates EMTFig. 3G, Fig. 3H). In UM-SCG29, which has low
endogenous CDH11, Twidt is inversdy correlated with CDH11 expressip but the direct
correlation with Ecadherin and CDH11 is less prominefity 3G). In UM-SCG47, which has
high endogenous CDH11;&adherin is directly correlated with CDH11 and inversely corrmlate
with Twist1 expressionKig. 3H). Importantly, a spindkdike EMT morphologic appearance
was observed-after knockdown of CDH11 in HNSCC dglig. 4A). Furthermore, the positive
correlation between CDH11 anddadherinwas confirmed by immunofluorescencgig. 4B).
Thus, CDH11 expression is correlated with reverse EMT phenotype, including upregulated

epithelial marker Ecadherinand downregulated meschymal markefwist-1.

CDH11 inhibits proliferation and invasion in vitro
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In order to investigate the functional role of CDH11, proliferation and invaassayg were
performed inUM-SCG29 and UM-SCGA47 cell linesusingtwo siRNAs si7 and si8Our daa
show thatdownregulation of CDH11 in both cell lines by two different sSiRNAs significantly
increasedproliferation at72 and 120 houréFig. 4C). Invasion, an oncogenic phenotype that
facilitates tumor spreadvasalso significantlyenhaned byknockdownof CDH11 at 72hours
(Fig. 4D). These findings are consistent with tleverseEMT phenotype observed fig. 3G
and3H."Together the functional studies support a tumor suppressive role for CDH11 indHINSC

Discussion

Translational*researchers are facedthwihe challenge ofaddressing the gap between
experimental studies and implementatiorclinical care In silico investigations using multiple
datasets provide researchesigh a practical approach to enhamgbenchtop investigations with
clinically-oriented data orto discovery of potential biomarkersin the present study, we
performeda metaanalysisof multiple datasetsising theOncomine ™platform We observed
that CDH11 is werexpressd in HNSCC relative to normal tissuacross several datasets
Therefore we investigate the expression and functiafi CDH11, andestablishedhat contrary
to in silieo-findings, CDH11 hasntiproliferative and antinvasive effectsin HNSCC In the
context of a_growing number of available genomic, transcriptomic, metabolomic aedrmpiot

datasets, the present study highlights the importance of functionally validasifigo findings.

Cadherinsaretransmembrane glycoproteitisatregulate homophilientercellular atiesion
by calciumdependent interaction{1) . Cadherins contain a negatively charged domain, which
binds C&*\(3)« The cytoplasmic domain is divergent among cadherin family meni{Brs
There are over 80 members in the cadherin superfa8)lyCDH11 is a member of the
“classicdl_cadherin subclass of the cadherin superfani@$). Type | Classical cadherins
include Ecadherin/cadherin 1, ddadherin/cadherin 2, -Badherin/cadherin 4, FRtadherin or
cadherin 3. Type lIClassical cadherins includeCDH11 (21). Other cadherins include
protocadhering®desmosomal cadherins, seygass transmembrane cadherins, and Ret tyrosine
kinase(2T)wClassical cadherins regulate eedlll interactions, tissue homeostasis and tissue
morphogenesis; given these important roles, disruption of thesasinsrdeads to diseagg?2).
Cadherin homodimers on one cell bind homodimers on another cell to form transdimers that

facilitate celtcell adhesior{21).
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The gene for CDH11 is located on chromoe 16(3). CDH11 is usually expessed in
mesenchymal cells and facilitates adhesion between these (28)lsCDH11 expression
correlates with osteoblastifferentiation and promotes chondimmsteogenesis and inhibits
adipogenesi$3, 21) Consistent with an oncogenic role, CDH11, promotes invasion of prostate
cancer cells.and metastasis to b@he 20) CDH11 expression is upregulated in colorectal
tumors (24).Inoral squamous cell carcinoma, a previous immunohistochemical studydshowe
that CDH11is'overexpressed but did not perform functional stu@@B% In the present studyn
silico studies'and MAs of human HNSCGuggested that CDH11 is overeaggsed in HNSCC.
Some HNSCC sections showed high CDH11 whereas in other sections, the expressioh was
as impressivenTogether tleeBndings yielded an overall significant difference in expression of
CDH11 between HNSCC and normal tissue. This is supportéairoynoblot analysishowing
overexpression,of CDH11 in 4 out of HNSCC cell lines compared to normal keratinocytes.
This sugg@sts that overexpression of CDH11 is carspecific and is overexpressed in some and
not in other HNSCCs. This is consistent with the heterogeneity of HN®@@raphasizes the
importance=ofspersonalizemiedicine inHNSCC. Importantly, in functional studg we found
that downregulatiorof CDH11 promotesproliferationand enhancesvasion, consistent with a
tumor suppressor role for CDH1These findings areonsistenwith the recently reported loss
of CDH1l=expression in melanoma as a widespread d€2ént Smilarly, CDH11 undergoes
genomicdeletionin retinoblastomag6) and itsloss correlates with increasegavasion.Studies in
retinoblastoma(6) and malignant pheochromocytomé&7) showedthat CDH11 potently
suppressegimor metastasisMoreover CDH11 expression reduced metastatic potemtiing
cancerand represented l@neficialprognostic factor in osteosarcort8). Since theoncogenic
versus tumor suppressivenction of CDH11 varies by cancerit is important to consider the
specific cancer, typeFurthermore, different tumors within a subtype may differ in CDH11
expressionln the emeging area of personalized medicine, variation in CDH11 expression may

be relevant to.tumor behavior.

Data'mining of publically available data sets was used to nonmioaed oncogenes having
a role in epitheliamesenchymal transitiom HNSCC. This studywas the first toanalyzethe
expression ofCDH11 using a in silico experiment anderify its tumor suppressorole in
HNSCC In this role, CDH11 inhibits invasion and proliferation in HNSQGterestingly,
CDH11 expressiorms inverselycorrelatel with EMT, which has been shown to be an important
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event in invasior{29). This may occur via the Wift/catenin pathwayA previous study showed
that CDH11 is a functional tumor suppressor and an important regulator off-¥dtehin
signalinginvolved in EMT, with frequent epigenetic inactivation in comnecancinomag7).We
showed previously thgt-catenin promotes invasion in HNSGB0). Future studies are needed

to investigatesthis possibility.

In summary;we analyzed CDH11 expression HNSCC by metaanalysis offifteen
datasetsingthe Oncomine™ databas@ hese findings wereerified by expression studies in
multiple cell lines and HNSCC tissuémportantly we observed that CDH11 is tumor
suppressom, functional studies. Erther investigations are neededditerminethe mechanism

of CDH11‘mediated inhibition of invasion.
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Figure L egends

Figure 1. Details of Head-Neck Cancer datasets. (A) A larger numbe of datasets provide
MRNA expressiong§7%) levels than DNA copyumber analysed 8%). (B) While most of the

sample sets have less than 75 sam@é%), 20% contain more than 151 sampléS) Data are
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supplied by a range of sources including cell and tissue and data from sources including The
Cancer Genome Atlas (TCGA), which is compiled by the National Cancer Institute and National
Human Genome Research Institu@) Samples represent a variety of sources, including cell

lines, surgical specimens, anoth macro and micro dissections.

Figure 2: CDH11 is expressed in cancer. (A) Metaanalysis showingcDH11 upregulation in
cancer compared to normal tisstiedividual study sets are identified in Tablgdccession
numbers are in Results secfio(B) A TMA with HNSCC and normal tissues was incubated
with CDHI1?"antibody followed by DAB detectiontbar = 10Qum) (C) The intensityand

proportion were scored (&9.05).

Figure. 3. €BDH11 expression correlates with a reverse EMT phenotype. (A) Whole cell
lysates ofimmertalized keratinocytes (HOK16B) as well as t8@€CG1, -11A, -14A, -17B, -29,
-47, -74A wereimmunoblottedwith antrCDH11;, GAPDH was usedas a loading controlB)
Whole cell'lysates dimmortalizedkeratinocytes (HOK16B) as well as USICG1, -11A, -14A,
-17B, -29,41, 74A wereblottedwith E-Cadherin, Twistl, andactin as a loading contro{C,
D) Spearman_analysis for correlatidmetween CDH11 and EMT markers-dherin and
Twist-1) were conducted frommultiple HNSCC databas€C: Rickman Hed-Neck, Ginos
HeadNecky.Slebos HeadNeck, Pyeon Multicancer Toruner HeaeNeck, Ye HeaeNeck,
O Donnellr Oral, Schlingemann He#&teck, n=270 D: Sengupta Heatlleck Rickman
HeadNeck,"Pyeon Multcancer, Ye Heaflleck, Bitther Multicancer, n= 191from Oncomine
(oncomine.org). Numbers represent r values with significance (P < 0.0001, P <0.05,
respectively). Two individual siRNAs were investigated for efficiency inownregulating
CDH11 in(E)xUM-SCC-29 and(F) UM-SCG47. After siRNA mediged knockdown,cel
lysates fromdM-SCG29 (G) and UMSCG47 (H) wereimmunoblotted with artE-Cadherin

and antifwist-1. Actin was run as a loading control.

Figure. 4. Downregulation of CDH11 in UM-SCC-29 and UM-SCC-47 cells promoted
proliferation and invasion. (A) Morphology changes of UMBCG29 and UMSCG47 cells
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transfected with siNT or siCDH11 by phasentrast microscopy. Original magnificatioxi00
(bar=200um). (B) UM-SCC29 and UMSCC47cells were stained with Cadherin (green)
antibodies and DAPI (blue) after trdmestion with siCDH11. (bar100um).(C) UM-SCG29
and UMSCGA47 cells were transfected with sSiCDH11 (si7, si8) or NT siRNA.-B®IG29 and
UM-SCG4Z.cells were seeded in triplicate ah 48er transfection in a 24 -well plate and cells
were counted. at 1, 81d 5 days after seeding. Total viable cells are shown. *P<0.0b atd72

at 120" (D)"Cell invasion was assessed at 72 h in-BIG29 and UMSCG47 cells
transfected with siCDH11 (si7, si8) or NT siRNA. *P<0.05 ah72

Table 1. Sample databases available for in silico studiesin tumor/normal specimens.

Table 2. Meta-Analysis of CDH11 Expression. CDH11 expression is upregulated in HNSCC
relative to normal tissue. Individual HNSCC studies examined the difference in CDH11
expression between normal amahcer tissues with two sampldests. The metanalysis was
then conductedras a one samplest comparing the proportion of studies that were statistically
significant at'the 0.05 level with the proportion of studies expected to béicaghiat the @5

level. The 't Test (df)" column reports the statistical output of the original studieseaenied

on Oncomine™(df: degrees of freedom).

Supplementary Table 1. The clinic-pathological parameters of the HNSCC cases and
CDH11 intensity and proportion scores
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Table 1. Sample databases available for in silico studiesin tumor/normal specimens.

Database

Access | nformation

Description

Cancer Gene Expression
Database
GENT - Geng(pron
Across Normal.and Tumor
tissue
KEGG D
Encyclop
oD

__
Oncomine

(Kyoto
enes and

RefSeq erence
Seq {Wection

The Tumor.Gene Family of
Databases

http://lifesciencedb.jp/cged/

Freely searchable.

http://medical-genome.kribb.re.kr/lGENT

Freely searchable.

http://www.genome.jp/kegg/kegqgl.html

Freely searchable.

https://www.oncomine.org/

Registration available to users from
educational, government and non-profi
institutions.

http://www.nchbi.nlm.nih.gov/RefSeq/

Freely searchable, some content that i
links to requires additional access

privileges.

http://www.tumor-gene.org/Oral/oral.htm

Freely searchable.

A database of gene expressit

from studies performed in
Japanese institutions.

A database of comparative

gene expression across norn

and cancer tissues.

An integrated database of
genomic and functional data
links genes to higher-level

functions.
A compilation of cancer
microarray data, search focu

can be narrowed very finely.

The American NIH database
of DNA, RNA and protein
sequences, provides detaile
information on many of these
genes and proteins.

A set of databases of tumor
suppressors, potential
oncogenes and cancer-

inducing mutations.
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http://lifesciencedb.jp/cged/
http://medical-genome.kribb.re.kr/GENT/
http://www.genome.jp/kegg/kegg1.html
https://www.oncomine.org/
http://www.ncbi.nlm.nih.gov/RefSeq/
http://www.tumor-gene.org/Oral/oral.html

Table 2. Meta-Analysis of CDH11 Expression.

Study Accession Link to Data t-Test (df) P-value Normal/ Normal Tissue
Number Cancer Type
Samples

1) Gines No http://www.ncbi.nim.nih.gov/pu 12.175 (52) 3.86e-17 13/41 Buccal Mucosa

Head-Neck Accession bmed/14729608?dopt=Abstrac
Number

2) Peng GSE25103 http://www.ncbi.nim.nih.gov/ge 4.921 (120) 1.46e-6 10/112 Oral Cavity
Head-Neck 2 o/query/acc.cgi?acc=GSE2510

3) Edtilo GSE13601 http://www.ncbi.nlm.nih.gov/ge 4.101 (55) 6.91e-5 26/31 Tongue
Head-Neck o/query/acc.cgi?acc=GSE1360

4) Peng GSE25099 http://www.ncbi.nim.nih.gov/ge 3.809 (77) 1.93e-4 22/57 Oral Cavity
Head-Neck o/query/acc.cgi?acc=GSE2509

5) Talbot GSE3524 http://www.ncbi.nlm.nih.gov/pu  3.67 (57) 3.17e-4 28/31 Lung and Tongue
Lung bmed/15833835?dopt=Abstrac

6) Pyeon GSEG6791 http://www.ncbi.nlm.nih.gov/ge 3.726 (35) 6.13e-4 22/15 Oral Tissues
Tongue o/query/acc.cgi?acc=GSE6791

7) Pyeon GSE6791 http://www.ncbi.nlm.nih.gov/ge 5.098 (26) 8.68e-4 2216 Oral Tissues
Or.opharyngeal o/query/acc.cgi?acc=GSE6791

8) Foruner GSE3524 http://www.ncbi.nlm.nih.gov/ge 3.269 (18) 0.002 4/16 Squamous Cells
Head-Neck o/query/acc.cgi?acc=GSE3524

9) Cromer GSE2379 http://www.ncbi.nlm.nih.gov/ge 4.773 (36) 0.004 4/34 Uvula
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Head-Neck
10) Pyeon

Floor of Mouth

11) Pyeon
Oral Cavity

12) Sehlingemann

Head=Neck
13)Ye
Head=Neck
14) Kuriakose
Head-Neck
15) TCGA
Head-Neck
(SCC)
CDH11 Meta-
Analysis(p=0.05)
CDH11 Meta-
Analysis(p=0.001)

GSE6791

GSE6791

GSE1722

GSE9844

GDS2520

NA

NA

o/query/acc.cgi?acc=GSE2379
http://www.ncbi.nlm.nih.gov/ge 3.887 (25)
o/query/acc.cgi?acc=GSE6791
http://www.ncbi.nlm.nih.gov/ge 3.371 (24)
o/query/acc.cgi?acc=GSE6791
http://www.ncbi.nlm.nih.gov/ige  3.094 (2)
o/query/acc.cgi?acc=GSE1722
http://www.ncbi.nim.nih.gov/ge 1.117 (36)
o/query/acc.cgi?acc=GSE9844
http://www.ncbi.nlm.nih.gov/ge 0.884 (23)

o/query/acc.cgi?acc=GSE6631

GSES5543 http://tcgadata.nci.nih.gov/tcgas -0.178 (817)

http://gdac.broadinstitute.org/ru
s/stddata_ 2013 09 23/data/
NA 7.0156 (14)

NA 3.4925 (14)

0.005

0.018

0.019

0.137

0.223

0.571

0.0001

0.0036

22/5

22/4

4/4

12/26

22/3

434/385

NA

NA

Oral Tissues
Oral Tissues
Hypopharynx and
Oropharynx
Tongue

Mucosa

Blood and Head-
Neck Parts

NA

NA

CDH11 expression isupregulated in HNSCC relative to normal tissue. Individual HNSCC studies examined the difference in CDH11 expression

between normal and cancer tissues with two sample t-tests. The meta-analysis was then conducted as a one sample t-test pooppatiion olfie

studies that were statistically significant at the 0.05 level with the proportion of studies expected to be signiticant at the Ttgh"tevekt (df)"

column reports the statistical output of the original studies as presented on Oncomine. (df: degrees of freedom)
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