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Back三round

TheconstitutiveactivationofWnt/β-catenin
signalingcausesgastrointestinaltumorigenesisin
bothhumanbeingsandmicw・Ｉｔｈａｓａｌｓｏｂｅｅｎｓｈｏｗｎ

ｔｈａｔβ‐cateninnuclearaccumulation,ａｈａｌｌｍａｒｋｏｆ
Ｗｎｔａｃｔｉｖａｔｉｏｎ，ｉｓｐａｒｔｉｃｕｌａｒｌｙｅｎｈａｎｃｅｄｉｎｔｈｅ
ｉｎｖａｓｉｏｎｆｒｏｎｔａｎｄｍｅｔａｓｔａｓｉｚｅｄｃｏｌｏｎｃａｎｃｅｒ

ｃｅｌｌｓ,suggestingthatpromotionofWnt/β-catenin
si2nalingisimportantformalignantprogression
Soxl7havebeenshowntoinhibitWnt//R-catenin
signaling，indicatingatumorsuppressorrolefor
cancerdLevelopment・ＯｎｔｈｅｏｔｈｅｒｈａｎｄＳｏｘｌ７ｐｌａｙｓ
ａｋｅｙｒｏleindefinitiveendodermdevelｏｐｍｅｎｔ、
However，Soxl7expressionduringthecourseof
gustrointestinaltumorigenesiｓｈａｓｎｏｔｂｅｅｎｆＵＵｙ
ｉｎｖｅｓｔｉｇａｔｅｄｙｅｔ・Ｔｈｉｓｓｔｕｄｙｗａｓｄｅｓｉｇｎｅｄｔｏ
ｅｌｕｃｉｄａｌｅｔｈｅｒｏｌｅｏｆＳｏｘｌ７ｄｕｒｉｎｇｔｈｅｃｏｕｒｓｅof

gastroin[estinaltumorigenesis・

Results

K19-Wntl/Ｃ２ｍＥ(Ｇan)transgenicmicedevelop

gastrictu、orscausedbysimultaneousactivationof
theWnt/β-cateninsignalingandcyclooxygenase‐
2/prostaglandinE2(PGE2)pathwayTheexpression
ofSoxl7examinedbymicroarrayanalysiswasalso
elcvatedinGanmousetumorscompanyingwithwnt

talgetgenesbutnotinK19-C2mEmice（Figurel)．
WenextdeterminedtheSoxl7-expressingcelltypes
byimmunostaining・Notably,nuclearSoxl7staining
wasalsodetectedinthedysplasticepithelialcellsof
Kl9-WrltlgastricpreneoplasticlesionswhereWnt／
ルcateninsignalingwasactivated.(Fig2A)Tumor
epithelialcellsfromGanmousｅｔｕｍｏrsformed
dume-shapedspheroidstructuresontheprimary
cllltureｄｉｓｈ，consistingofsmallepithelialcel1ｓ

(Fig2B)．Thespheroidcellsshowedstrong
accumulationoM-cateninandnegativestainingof
Ki-67，ｓｕｇｇｅｓｔｉｎｇｔｈａｔｔｈｅｙｗｅｒｅｓｌｏｗ－ｃycling
undifferentiatedcells・StrongSoxl7expressionwas

foundonlyinthespheroids・Theseresults，taken

together，ｓｕｇｇｅｓｔｔｈａｔＳｏｘｌ７ｉｓｉｎｄｕｃｅｄｉｎｔｈｅWnt-

activatedundifferentiatedepithelialcells・The
transfectionofactiveβ‐cateninexpressionvector
causedasignificantincreaseintheSoxl7mRNA

levelsinAGSgastriccancercellｓａｎｄ２９３ｃｅｌｌｓ

(Fig2C)．However，Soxl7expressionwas

significantlysuppressedinhumangastriccancer
(Fig3A)TreatmentwithademethylatingageｎｔＤＡＣ

ｉｎｄｕｃｅｄＳｏｘｌ７ｅｘｐｒｅｓｓｉｏｎｉｎＡＧＳａｎｄＡＺ５２１

ｇａｓｔｒｉｃｃａｎｃｅｒｃｅｌｌｓａｓｗｅｌｌａｓＳＷ４８０ｃｅｌｌｓ(Fig3B)．
nansfectionofSoxl7expressionvectorsignificantly
suppressedtheβ‐catenin/T-cellfactor（TCF）
transcriptionalactivityinAZ521cellsinGSK3β‐
independentmanner（Fig3C)．Importantly，ｔｈｅ
ｔｒａｎｓｆｅｃｔｉｏｎｏｆＳｏｘｌ７ｉｎＡＧＳｃｅｌlssignificantly

suppressedthecolonyfOrmationefficiency（Figure

3D).Ganmousetumorsareintheearlystageof
tumongenesis、WethusexaminedwhetherSoxl7is

inducedinthebenignhumangastrictuｍｏｒｓａｎｄ
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Fig.１.Soxl7isinducedinQz〃mousegastrictumorsandAPc△

７I6mousepolyps．



4１

fOundSoxl7israrelydetectedingastricandcolon

cancertissueswhileinducedinbenigntumorsby

inmnunostainingontissuearray(Fig4).Apc△716mice
developintestinalpolypscausedbyactivationof
Wntsignalingwhereascis-Apc△716Smad4mice
developinvasiveadenocarcinomasbysuppressionof
thetransforminggrowthfactor-βpathwayin
additiontoWntactivationSoxl7stainingintensity
inpolypswasreciprocaltotheβ‐cateninstaining
pattern（Fig5A)．Importantly，intheinvasive
adenocarcinomasofcis-Apc△716Smad4mice,Soxl7
expressionwasdramaticallysuppressed（Fig5B)．
ThesegeneticresultsclearlyindiｃａｔｅｔｈａｔＳｏｘｌ７ｉｓ

ｉｎｄｕｃｅｄａｔｔｈｅｉｎｉｔｉａｔｉｏｎｓｔａｇｅｏｆｉｎｔｅｓｔｉｎａｌ
ｔｕｍｏｒｉgenesisandisdramaticallydown-rｅｇｕｌａｔｅｄ
ｗｈｅｎｔｕｍｏｒｓｐｒｏｇｒｅｓｓｔｏａｄｅｎｏｃａｒｃｉｎｏｍａＴｈｅ

ｈｉｓｔｏｌｏｇｙｏｆｔｈｅＫ１９－Ｓｏｘｌ７ｔｒａｎｓｇｅｎｉｃｍｏｕｓｅ
ｓｔｏｍａｃｈｗａｓｎｏｒｍａＬＷｅｔｈｕｓｃｒｏｓｓｅｄＫ１９－Ｓｏｘｌ７

ｍｉｃｅｗｉｔｈＧａｎｍｉcetoconstructGanK19-Soxl7

compoundtransgenicmice・Themeanheightofthe

gastrictumorsinGanK19-Soxl7micedecreased

significantly・Soxl7suppressedtumordevelopment
throughtheinhibitionofcellproliferation（Fig6B)．

Importantly，theexpressionleve］oftheWnttarget
genes,Cd44andEphb3,intheGanK19-Soxl7mice
decreasedsignificantlｙｃｏｍｐａｒｅｄｗｉｔｈｔｈａｔｉｎｔｈｅ
Ｇａｎｍｉｃｅ（Fig6qSoxl7targetgenesare
upregulatedinGanmice(Fig6D)．

Conclusion

SoxI7isinducedintheea1lystageofgastmintestinal

tumorigenesispossiblycausedbyWntactivation，

ａｎｄＳｏｘＩ７ｅｘｐｒｅｓｓｉｏｎｉｓｄｏｗｎｒｅｇｕｌａtedduring
malignantprogression・Accordingly,itisconceivable

thatSoxI7inductionprotectsbenigntumorsfrom
malignantprogressionthroughrepressionofWnt
signaling、ＩｔｉｓａｌｓｏｐｏｓｓｉｂｌｅｔｈａｔＳｏｘｌ７ｐｌａｙｓarole
intumordevelopmentthroughtheinductionoftarget
genesthatfimctioninendodenndevelopment．
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Fig.５.DownregulationofSoxl7duringmalignantprogressionin
mouseintestinaltumors．鍵
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ＦＹｇ３・Soxl7expressionisdownregulatedingastriccancerand
couldrecoveredbydemethylationSoxl7repressWntactivity
bydecreasetheactiveβcateninproteinlevel．
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Ｆｉｇ､６.TTansgenicexpressionofSoxl7decreasedGcz〃gastric
tumorsbyinhibitingitsproliferation，SOxl7targetgenesare
upregulatedinCα〃ｍice．
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