TRGA520028 myvm. Anddy nwacdsensfiy

)\
\

(A

(1)
=3

ny

Tinuiinaduauys

Tnzams: msuespnaesunui W nsilosakndiy driavivdwluson e

Tninuwamialugain

Expression of Antimicrotsal Peptide [i-Defensing in Oral Lichen Planus

Lo wenw. nEdu ngunetenife waskne

\ReunuATHUE e 2547




s il
AUNETN TRG4580028

ToNWIBal nu:gri‘
Tasams maurnssanvaswend lulandvad Indius-ausgulusanlm
lawmuwa s lwtaanhn
Expression of Antimicrobial Peptide [3-Defensins in Oral Lichen Planus

GIEREET qanm
1. 8. @5 . gNEFY nousUtEnsia AmsTwALRnomand U Eoelmal
2. wft. W, gryand waAsnd AusruAwAmpmERT uioslwa
3. 8. M. WIHD NuAzLAT Ansriuaumnomand u@oslnal
4. Prof. Dr. Beverly A, Dale-Crunk School of Dentistry, University of
Washington, Saattle, WA, USA
5. Prof. Dr. Tomas Ganz Departmeant of Medicine, UCLA,

Los Angeles, CA, USA

e e [ = .
LA TR T b R BANWARLARUNTIN

- s 1
{nﬂuLﬁu'luﬂnrmmﬂwmhﬁau an3, Winiudesiudoimualy)



naanIsuds=nA

Fdwaveuwzan ermiffAnemilnefie 8. . falls Aumeysr medn
FuanTIE LA Ansiuawmomesd awinmdoSodml wssndffneem
srazmeny 2 v AW Professor Dr. Beverly A. Dale-Crunk %71 University of
Washinglon, Seattie, WA, USA ﬂﬁﬂumuu:ﬂtﬂumﬂnﬁ&ﬁumninwmwumnﬂ
NAGEIFTST USTHBNTIIRAIDN manuscript Was Professar Or. Tomas Ganz 97N University

of Califoria &t Los Angeles, Los Angeles, CA. USA filloifiusufuafida neo-1 uaz
heD-2 laohifaysdilas

Frdnavsunugimaulilaamyideil Wed an. nw. grgend nadfang me
Symueimm-wEmmienhn ansiwewmpmani awinndududlwl fdowsa
i’ﬂmi‘mu‘ﬂainnan-ﬁ"ﬂnnn*n'l.umﬁ’ma:ehumimﬁnﬂmjﬂ-mﬂm";'umﬁnmﬂniﬂn
eeaRiienhn anstusupmand aninnamdslwi w.mnrﬂ'ﬂm?nﬁﬂquﬂlﬂ

rwiulnineieflulnsemrisell

Fwdrerauwzam nuned wox quianisel Affes aecmanAon N
Wi Emiuamuiismienedunadiadieg Awlelemlsdannlumiddo of
mmunohistochemistry nyathunwdanisasiidml wensnflimidwasaunizgm gud
wineliedsumaimmmandnausnd ancuwnseead awinmdododinl Angande
fiowdnsTouszaomuidmiunmenss Tnoewistermusznmuniqubiaiaalles nn

vw Aeugnaliimdlahm ey usilawaTrmuasyamuingu s aaieas
Tnsamivofidand

Fdmounmmuaininidoidel winuefl TRG 4580028 dminsmnasnu
ARLIRUMITINL (812, fimtumyududsauumainiouridm mnnﬁuﬁqﬂhﬂn
anamii LA Tide usevovouwszam m. v, TizTand Tefinuafios msdrrivensisdn
fiu asiuauwnomand awinoaedodel ﬂﬂurquﬁuquﬁi‘nmhuuﬂhamd
waslitdled i lumniidoeseans  Fogelidhwidmeveunssqouluatiiegs
gy D aaen aestn ang Fudnts 2 e aaeasumnEnynauluaTauRia fudlatio
aumnduinusemiwiniiserin  uelifmddeiwddoResemn  aase
1wmqmn;mmn*:ﬁ-qnmuﬁmuﬁmﬁﬁmﬂnﬁmuﬁ-ﬂqﬁu

gt noeaeilsnifia




Project Code (THALATINT) TRGAS80028

Project Title (381a79m17} niuasssansaaud wlanfoanIndiud-Ruduluen
Talawmuwardalugaahn

Investigator (SAWN390) 2.8 1W. iy nemalienifia AsUALWMDMERT 1.
Woalwal

E-mail Address: sulichaifchiangmail.ac.th

Project Period (3ztz00a7lAsamy) 2 1
Abstract (UNARLE)

uauﬁ'lulml.ﬁumﬂﬂmﬁui'h-ﬁLﬂuim[luﬁ‘mﬂ!:nnunﬁwauruuqﬁﬁuﬁuﬂﬂm
wirulle  dsaangnivieodeviunidlunaoavaaemmuriauasnriursuu) Sfuiud
Fietumonas  wammarasfdanuas iR ILERIan sui- R T uRIAWE
funlRousrmwsaassdidoyfoussuanmisney ﬁ'nfunﬂﬂnu‘lﬁﬂi'ﬂqﬂ'::lnf 2
fa 1. (RaAmenfaumimiswssdousenisemsaanmaiui-Roiuiulwasanaac
dnseniufinnuiuiusadoudsademBosaniwsaaadibayfues 2. \Rafinen
fannfsmeaui-aiduirsnane Tnsfnsmiuesisanuaaus-Res
sulwrocbnlamwatn  daiwldaiienieyfoussfoniifiindesiumuamums
dniey 3Bmimeass UnnaudomTismsinmearsanluizduer fidwadmieimiu
win-Asduiimuriiefs  wi-Resdsds n uasnd 'lmwﬁ'x!'naqﬁ':'ﬂnul'mﬁqn
n1:ﬁuﬁ1uﬂﬂuliﬂwuﬂauﬁmiuuﬁﬁﬂuﬁamnuanna:‘.mﬂhaﬂﬂuﬁﬁnﬂfﬁr NTTRARIN
we Iwfwesommu Juentu  mnuamsaenlusaulisinlaniiiuyludgaacmewd ma
AnwinIuamrseanues wi-Auiudu uasn 'lu'lmﬁuﬂmﬁmﬁuuﬁutﬁﬂqﬁ':ﬂnlﬁﬂn
ﬁqmﬂamn'lﬂTmmInnﬁEuquiarhmﬁaﬂ’; WATHAHIA T AR E TSR TN TRRRIBEN
sanus-duuuszaswanlads  wanmmeass  avilwebhmisussTusfivsesudhS
RTC TR gnm:ﬁu'lﬁﬁ'lamn‘fulnum'umim?uuﬁmiuuﬂEaﬁuﬁamuuanun:mu'lu
LR mnﬁ'uﬁwaaLuiﬂ-itﬂuiu.gg.mﬂ'uf?mﬂ'laﬁmﬁa'[ﬂuuunﬁ‘u-mhﬁu Gadum
unsiEoumoluwesd mauaniaantad wWa-Ariin-Te was —gn#uﬂu’l.u'lmnuﬂmim.ﬂu
L*.Lﬁumﬁuuﬁumﬁauﬂﬁﬂnﬁuﬁ:agﬂ.nﬁﬁ‘uﬁ‘nuHMmUﬁuﬂuﬁm WU EN L U ERWL
mmun:waﬁﬂ-ﬁu[ﬂ-fmﬂmﬁ'aqﬂwaa'l.mﬂuﬁmin Faumnaliifuliapmufuiutewin
H.I'5:"1-ﬁl.'l"uﬂ‘u'iﬂ'."ll.'l.l".l".{n"'.iﬁ*}ﬂtlﬂ-il.'l!ﬂﬁlﬂEJ:{E:'}ILUUH:HEIHIH‘TIH uazgNARduLaLTIMER
aeresBulodmmuand luguuuufionnadurriien wazlnd (off-lilue) Infue
peliguuuiigndn S lisumiusmssssiugnrrussniDuraulusanlsnlawem
wanls  apluazinsoluanimanas usaiouniuluanafigndiglunstomensynnn
luuqaiﬂmuqum'mﬂﬂwanwmuﬁeﬁuﬁwiwg wanTninu-ainduuansanifiai
Wlamunaniadafitdastumawmsiniey ussfuiufiveuumisswenledrssasad




oy Toiawaunzdmivemidsluavian duiihmdsiwifviudimmugums
“ﬂ'ﬁﬂﬁﬂﬂ'ﬂElﬂlUlT'l-itﬂuﬂutuHHElﬂ:'ﬂi'lHﬂ-ﬂﬂ’!“ﬂ"l-III.II.HTiﬂihﬂ-'ilﬁﬂ'T{I'ﬂﬂﬁlmu‘}uﬂ‘ﬁﬂ:ﬂElﬂ
Infalnsoduunadouduioniol

Human [i-defensin (hBOD) antimicrobial peplides are a component of the innate
immunity that exart their i vitro antimicrobial activity against vanous microorganisms and
also activale the acquired immunity. Previous findings showed that il-tlﬂ:[nnsm EXpression
corralated with apithelial differentiation and inflammatory process. Consagquently, in Hhis
study thers wera two objectives: 1) To study the role of calcium in f-defensin expression
i vitro due to a well-recognized effect of calcium on epithelial differentiation and 2) To
determine the involvement of [i-defensins with inflammatory process by studying [
defensin axpression In lichen planus, which is a chronic mucocutaneous inflammatory
disorder. Methods include the anatysis of mRNA expression for three [-defensins, ie.
hBD-1, hBD-2, and hBD-3, in cullured oral eplthelial cells stimulated with mereased
extracellular and intracellular calclum concentrations by reverse transcriptase polymerase
chain reaction, the analysis of protein axpression by immunofiuorescent, the study of hBD-
1 and hBD-2 expression In fichen planus compared with normal epithelium overlying
fibroma by Immunohistochemistry, and the studies of association betwsen [-defensin
expression and apopiosis. Results: HBD-2 mRNA and proteln were up-requiated by
increased concentrations of extracellular and intraceflular calclum. Up-regulated hBD-2 was
absolutely inhibited by BAPTA-AM that chelates intracellular calcium. Expression of hBD-1
and hBD-2 was up-regulated in lichen planus whan compared with normal epithelium and
was |ocalized adjacenl to Candidal hyphae. Basement membrane was disrupted and T-
lymphocytes were present in the epithelial layer of lichen planus, suggesting the
association between f-defensins and apoptotic cell death of epithelial cells. These were
confirmed by the aexpression of activated form of caspase-3 and cleaved form of poly
{ADP-ribose) polymerasa in lichen planus, although DNA fragmentation was not found.
Summary and Discussion: Calcium is & critical signaling molecule that regulates hBD-2
expression Moreover, [i-defensin expression is up-regulated in fichen planus in association
with inflammaftory process and epithelial apoptosis. Suggestions for future study: It is
interesting to determine whether regulation of B-defensin expression in vitro is in fact
mediated by several molecules associated with apoptosis via calcium as a mediator,
Keywords (ATwan); f-defensins (Lus-Risudu), calelum (uRauiou). lichen planus (la

LALWRIIR), apoptosis (aswawlada)
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wunfiFeEommadusemolufign nalniignifond self-promoted uptake FaDui8nf
waudlulanduanlIndldhaudocunfiGe Wer lavlawrzunuing msfuewilulng
el Indiivzgranduuinuing vl Indumsniinl jidimmwzfnbouia
wunfide  Silluiuddilzasudimownn  lasfidnannluidilennnesraaemes
1o Haldmie uﬁmﬁnqinwaﬁugﬂﬂ aamuy Indimiisahaoewseaiuuafil ud
Livhanmsaduaauysd

Tudlspiufiuawd lulanfisanil IndiduflaulevaddnddonnAsnumeanouys
ifasnnilgwmsinnfordoon fncfaduiaduiony  Tmmbhohindmeniinld
Hurndideliadasmnomlunshaodasiwddammaoristmeoanaess 16w
WauuafiFuunTnnn uasunTuEY WRSTeT 'luﬂﬁﬂu'l.n"'un'rmmaalilﬂﬂ'iﬂimﬂ‘ﬂﬂu
mﬁnmm:ﬁm%alhu-] we@fin (clinical trials) i IB3IGT (Intrabiotic, Inc.) lwmTing
wvwsfAnsudadandmaulutanhn oral mucositis) Awlasrmanmauidoudols
n1:~l_l.ni'1inaﬁmﬂ'ﬁ'mﬁnﬂqﬁﬁuﬁuhuﬁm wansinilaad Mycoprex (Xoma) dalilunn
SnwmssadarundammasuulesFwiy luconazole WawSugnine soumsld
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Findwiuaseunfvasuouilulan e Induwnlng Awuldludafidvaan
airwy Sanwazlanaahaluenaiiu anti-paraliel B-sheet wuiluduaTuanlwraduue
Iﬁtﬂﬂﬂqanu‘umm:ﬁm (Patterson-Delafield et al., 1980; Selsted et al,, 1983) URzHBINN
wulweadafining do frwiavsdibayio 1uﬁ'n'ft§negnimuu Lt Tab T EL TR T
soniflusaangulnglq Wun davh- wesud-Aoidun fadhiviuduisenguied
aruuanitaludduvasninasdluvwesurnt  wit@rnundosfadiwnalen Wud
Insaadaluanaiiiu anti-paraliel p-sheet inflauin SomBlumrisodalsawe q iu uas
Bufifwuamiafadavh. ussum-Roludu aglndg rsunlasluloumdriunluilug
R sduAzAY Fauaesidudrniuss udiiiawimyiauiv
gal-Audugnadnuneedidefaariialafauasuualamhsva syl
NIEeY Wy #aflaurmasninesilusiud 29 B2 38 /1 wastnoudonieazdludme
Bu & dnaua qﬂ'r"'l 1) TmaBun 6 fendaudeiudmonuelagalid 2 Wursibiifie
IAsaaiiamas anti-paraliel P-sheet RIRAUIMW (Kagan et al, 1994) wudar-Riiudu
Fwnnuastsznauduiave:s 5-10 vaaliRwimmunfieimensadialaife (Lehrer ef
al., 1993) Haudiui-Aiwdwecipinioivdadh-foiwiu udud-fodiduuansi
Findai-Riuduassdumilvaininesiludmnsws i"mil:mﬁmjﬁwdndﬁmﬂﬁuﬁi
& N 31]{4 1 ua: 2 Wfinufrudumissantnasiiufamiu

Iﬂﬁ‘ 1: Comparison of human a—defensin amino acid sequences. HNP-1 through 4 are -
defensing from human neutrophils. HD-5 and HD-& are a-defensins from human Paneth
cells. Solid boxes highlight the 6 conserved cysteine residues and broken boxes highlight
4 other consarved aming acids. HD-6 iz shown with a gap between the second and third
cysteine residues to maximize alignment,

wie-1 afElYy[CR I pAlCl tacER R YEIT[C fngnnwnrnc
HNE-2 YIcRITPARAC|]IAGIERRYEGT|ICH YQEBRLWAFEC
wie-31 orelylcRlt palecl tAacleErRYEBITICE YOGBRLWAFRFEC
Wep-4 Y ElslcRluvEc| RR TELARVEIN|ICRIGE VS PeYE CITRY
HD-5 vlickltTerlcl AT RIESE LSEBIVICEISBRLYRLEC| R
HO-& Hlcrle slc| vs Tl 5~fi§rc UHEIHHRF:EL
Conseansus =-|C = = =] =— =B - = -lc = = G = = = - = e R
gdigul fide
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31I#l 2: Comparison of B-defensin amino acid sequences. Human f-defensin-1 (hBD-1) is
from various sites including gingival epithelial cells (Krisanaprakomkil &f al,, 1988). Human




[-defensin-2 (hBD-2) s from psoriatic scale cells and airway epithelial cells (Harder et al,,
1997, Bals ef al, 1998b) and gingival eplihelial cells (Krisanaprakomkit et al., 2000)
Mouse [-defensin-1 (mBD-1) is from tracheal epithelium (Bals er al., 1998a), Tracheal
antimicrobial peptide (TAP) iz from bovine traches| epithelium (Diamond el &, 1991)
Lingual antimicrobial peptide (LAP} i from bovine tongue (Schonwetter el al., 1995)
BMBD-12 is from bovine neutrophils (Selsled ef al, 1993). Solid boxes highlight the 8
conserved cyslaine residues and broken boxes highlight 3 other conserved amino acids.

nBo-1 DHE’HTUEHGEUC ¥ 5 C[F FTHIDFIE- Y ARG EAEKCCHE
RAD-Z2 GIGDPYVY CJL E S & A I]C PV ClF R?FﬁIEf G LPGT H|C ClEEP
mB0= I Y| ClLO HGG R(C R & [ad HTELDQ C|EPFPDEFPHRCC|EKS
TAF HEVE| C|YV RN EKEG I|C PI C|P SH‘I{QIEE Y ER AV ECLCCREX
LAP EN3IQs | IR R M E G I|C P 1 i EmMROI c L& AGV ECLCRRE
BHAD-12 GPLE| C|G R N G G W C P I C|F PHHUIF‘I’E FGREVKCCH RSN
Consernsusé [ Cf- - - - - - = = [P - - - = - Erlc - - - === i
disulfide bondsl L. ] L 1] -] L -]

REnRILTaAUT-RiNuTIwAa tracheal antimicroblal peptide (TAP) iqgnﬁuﬂu
asauanlay Diamond umtrmelull 1991 'I.unmi'nniumhaawnﬁlﬁnqﬁwﬂaﬁﬂwmﬁ
mnindafimesiadn lingual antimicrobial peptie (LAP) SawulweradiBeyf vssiiuia
(Shorwetter ef al, 1995) lwnysfwuwd-Avududu  (BD4)  InnTiaTEd
hemofiltrate ﬂiﬂnﬁﬂwﬁuﬂﬂmhﬂﬁuﬁaﬂw (Bensch ef al, 1985) REINWUNMITLEAY
sanusaui-aoiidn-Sulwiafananeie Wy dudan 1o dawnbann saugnwnn 0
afuazRuswufuasments (Zhao et al, 1996; Valore ef al., 1998) unthusadibayfuwian
{(Krisanaprakomkit of al, 1998) mi‘h-ﬁLﬂuiu-":u'mﬁu"tmmngnﬂﬁﬂ'lﬁ'ﬂn{lm‘::u.a:lﬂn
lanudiminungn wamsliiiwhisuuiuisfuasiumosaafo e ffin e
panuaALF-RNUEURIAT (Valore ef al, 1998) Twmusaum-Ariududnnunives
nisasilu 36 &1 waslenaudommesilvdasininan 6 W dududnenciimiay
nlumaunianud-Rriudu (quil 2)

muasssnmasud-aiun-Tulusadifoyfnveanefifuiuy constitutive
(Krisanaprakomkit ef al, 1998) lwwnifivswuvasmisasssandnuuandiaiudauing
wnluufiRssw (Valore ef ai, 1998; Krisanaprakornkit ef al, 1998) HAMINARBINILNTTIT
inAfiA in sty hybridization wemaliifusdumimpaui-udu-uluesdmeniily
i‘utffugﬂﬂlut'fmﬂaﬁﬁn'h Lﬁnqﬂﬂtﬂﬁun (Fulten et al., 1997: Dale et al,, 2001) WA
Lﬂuim—'qqnnﬁ'nmnﬁwﬁ':i’nﬂulmﬁuun'm (psoriasis) (Harder et al., 1997) waslwTad
Lﬂﬂqmm‘annunnﬁmﬂlﬁ'ﬂamm (Krisanaprakomkit ef al, 2000) wEnNTINRGINLN
uandesnvaaui-Awiu-glurediiaynvanaamudu ndlddnuazing tnduden
ETEL-SETEY uaﬂmﬂnqﬁ':imﬂm (Bals of &, 1988b; Daje st al., 2001) vuhluwnifwd-f
(i TunanIsanuu constitutive LWH-Atiudu-y wasssamiaganniviawining udss
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LuRTIEULNTNAY UssLnTNLAY WeTuawin Satuaud wasaariniifinmadmeu viu n
wafiunlnsdaumand-samn (Harder ef al, 1997) MENTINRMIUERIBDNTEILLF-FLHW
Fu-yluisadiiey ﬁ'amfuangnm:q‘"u'lﬁ'l.ﬁuﬁuﬂ“-aummﬁ‘nﬂnnﬁ'ma fuaade
Eusobacterium nucleatum (F. nucleatum) Sulasmififugasivmnunsdneuas
phorbol ester (PMA) i‘iatﬁuﬁ"m'.r:imwnﬁ«ﬁnqﬁ':ﬁﬁnﬁfmn (Krisanaprakormkit ef al.,
2000) allwmimaui-aindu-Tuesud-anuiuey afIndgnanswulfsnams
I.H"I“'l.gLI#L'ﬁHE'I‘LﬁIE'I.Iﬁ']ﬁI'.'tl'H.‘H'!"I.ﬂt.liuﬁ"ﬂﬂ-lmﬂ‘ﬁﬂim:]ﬂﬂ FaummsliiAniahindiaas
ﬁ".rftﬂﬂﬁl‘!“l-ﬂl.l.ﬂ""l-"lﬂ-:lEIEIﬂmlIEITII'HRﬁ_ﬂH‘] (Diamond &t al, 2001) Dawdiuus-Auiuiu-yg
afpafiuwiAruiu-Tuanm 3% UA 2) s insiameadafiignilun
r'hmmﬁﬂ'[m‘.wmnmﬂ'lunﬂanﬂﬁam (Valore ef &, 1998; Bals ef al, 1998b) 18lng
\EpaiusInm R uuinust minimal inhibitory concentration (MIC) T83LUs-suwTu-T
waziuA A uiinen doisindfosin dosg Awunrmamssanvasiui-mivuu-nd
uas Ue-R Irlﬂuuu&ﬂ (Harder et al., 2000, Garcia of al., 2001) arfiluilviFTa
mm-mﬂuium“!t;mn:-ﬁu'muamaﬂnl.ﬂuifulﬂm;.mmmninﬁmﬂmnﬂ{ Ao uazdle
wedolusadineni lnduime i madidoyfsmmadunole wanabfiiui
ﬁ‘mﬁWJu&u-n’:ﬁn'nuﬁiﬁm'{m:uuqﬂé’uﬁuﬁﬂmuﬂﬁuﬁn u?nmtﬁnqﬁ:mima:ﬂﬂm
mwanssameastuin-Ridu wesyefluinuruisyfivemnn g ado: wnz i
wibuasslifsdsunmss indmailumstlesiwdaln weiledede Wlurds
(cystic fibrosis) (Iulanusnfifierdadlaosssivanufminflumahausaui-Rikwin
T uaz R -RuduEw-n (Goldman et al., 1997, Bals el al, 1998b) Wsnnarudiuiwees
inBofiAsiiniFumnafium u'lwuaﬁﬂ'mﬁLimhm'rav'l.ﬂﬁ'uﬁmﬂﬂ'mwmmﬁ'ﬁ A
Fwhlng 1~:m'11.miﬂ‘mmﬂuﬁﬂnﬂ T lurdailameduilunifnds  Pseudomonas
BRTUGINDSE Ea*ﬁumn m‘mL-uwwummﬁaﬁ!.ﬁuﬁu'lunﬂ'mtﬂunnmmnm"mnﬂﬂnnnmu
nnﬂmaﬂuqnﬂu'um cystic fibrosis transmambrane regulator (CFTR) transporter

unum'nnamiﬁ-«ilﬂuiunaamguﬂwuuuqﬁﬁuﬁuﬂﬁmuiﬁnﬁnua:‘lﬂumnui’a
wanTnuUMARTasL il e T lsends  wudwe-Rolududal
enlumrinituaadlwszrunDduinenm wigfidund Aluuna@n (chemotactic) Eauawa
A Alwavaaui-foudu Taufludadeudarewinsruundduiuibu
dufisuasilafunmmis  woiwd-tolunhindmesoinbuoeadauaifin uas
nrzRunIAAauTiuas memory CD45ROICDA fi-Rulil (Yang ef al, 2001; Yang et af,
19989) uanvINuF-ftiudw-pdansedunshameamunawin fquasmrlanlaonss
mllusnuuemioadathann (Niyonsaba ef al., 2001) munmlw.ﬂuﬁ:qﬂﬁmmu‘lﬂ{
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unumassuamdsalunisauaunIuaRIaE nEBLR-RINUER

watng  arRnsuar bidiuim T uRRu TR T UER BB IR ALl Y
wRsmTREuAT (differentiation) 'uaclwaﬁl.ﬁuqﬂ': i dundavssanfliwilsvmiaay
F-Aoudu-Tu uﬂ.-.Lm'ﬁ-ﬁtﬂu‘iu-q'lm'nﬂﬁmaﬂi'ﬁwi’nﬁﬁﬂﬂmﬁn {Fulton of al.,
1997: Dale ef &i.. 2001) WANTINHWLILF-RiH uiwqumaanmnfu‘.mnimmﬂﬁuﬁ
sasfimmdairwinrsd nguasdnmuBonarnlluda (L of o, 2002) dumissasy
F- - Ty 1m=mﬁ'1-ﬁLﬂﬂﬁ%gnﬂlﬂniﬂt_i'lwﬁumq l&:t.ﬂmlﬂﬂ Havzaanndoariuum
st Indmsflun s mifduiudededaln (A1 e at, 2001, Dale ot af,
2001) wasloufiumnmidglunanowe urmdrusmwssasafifiayfi twadinandlu
dudfdnslunnudutudsunmBousznieds  uiidawBonlilisslweruiudues
uﬂﬂliuuﬁgﬁu tmnﬁxﬁnﬂﬂuiuﬁi:ﬂqnmmﬂ#ﬁﬂn:ﬁmm-mmiﬁmﬁmm
WREsEmW TR Buligniu warRusien 1 uaz 10 sededu uazhisMauanntu (vuspa ef
al., 1989) wamBsudnizqumniweaduled nyvangmiina Gardufuimiuns
rranaTWILd (BuIREN (Polakowska and Goldsmith, 1881; Missero et al,, 1996) umum
yoaunsdsulwmnlissanlmiodad sl Fsnnmainngues calcium gradient i
1-=|'I:|:~:|ﬁﬂ'I::i"fll']‘.lﬂil.l.ﬂHliﬂmﬁuﬂuﬁn‘lﬁuméﬂﬂﬂhw {Menon and Elias, 1991)
anbwiadnldimusmisenmaaud - fiiudullsarufiuifusounsaliouaniw
CTRIL T a:gnmuqu'[ﬂuuﬁmiu:a-ﬂm1uaum1ulﬂum'lwml'nﬂ Twms@nuniinas
nm:ﬁ’:i‘nﬁmnuig*m:hunmiuuu'.'ua:tﬂu’ﬁu:qnﬁhi’q‘lun“n'.luqummﬂm

ponuasuat-Aiudulunasanaans

asti gt ssnasusr-Aininlwsoslya laiaunania
Tinlamunaiadulnffstvuinubadadansazfawifiwu lddautaiay
tranmsudfanas 0.1 aufla 4 'fmﬂg"ﬁuﬂumnﬁﬁnm (Scully =f af., 1988) lamuwania
Lﬂﬂhﬂﬁﬂﬂhi‘unmaﬂuwﬁaﬁuqu wazwulugnifiannnigme 2 i (Sklavounou
and Laskaris, 1983) anwoeiranddnuolaeuweimlznaudo suduiirmdaine:
dhunamasring Taowunnfdeynisuiudunds (hmnudass: 20 vassaulynvianum)
unin mandaoe: 30) uasuuduwienwiamisn (Uminadene: 13) dnsocadlm
wﬁﬂﬂaﬁuﬁmﬂuuﬂm:ﬁﬂﬁgﬂqujﬁnﬂmuwmﬂm (Thom et al., 1988) uasziilwanms
il hsrriuausnd Taowuznodae: 43 i of umﬂﬂwﬂtﬂﬂmﬂuhm
Fananun (Scully et &f,, 1996) wannidnssnuihlirandenuauinuinueo i




faoimue lawwiztaulsnofindofunSoiluuna (Hatchuel ef &, 1990) fnuawu wmo
swwuilalasuweierusnBosludwes Genhnelesus dmeadeislunld
Tagwutizandaoa: 0.4 f1 33 ‘ﬂuaﬂﬁum:ﬁnm (Scully ef af. 1998) wazwui laau
wanlrrfladofuniaduunansanfiviinmiutasmlandnesfudunisfidnadants
wirwhhiwlmusFannfign (Bamard ot al. 1983) sniumuihi:Tiuszdaaulmls
wuwanalaluisdiy

winFridieveslawuwantadi L dufinnuwide  whissnasmeoilsdoiuis
ﬂﬂﬂﬁuﬂm-ﬂnr&'ﬂ':ummun:ﬂﬁui'uwmﬁ“nu hni‘uﬂﬁu%i"m:jﬂ'mmn'hﬂﬂ:l.ﬁn
ﬂ':'mﬁﬂﬂﬂhaanﬁ'lnwﬁ:uuqﬁﬁ'uﬁu'ﬁEnﬁ'uwnﬂﬂuiﬂnnmm:tﬁﬁuﬁﬂﬁmﬁ-iu
Ty Fl'l‘l‘lﬂ'lmumuuﬁmummﬁﬁm:whatﬂaqﬁ'lua:Li{al.ﬂanﬁ'mﬁu’lﬁ'ﬂwnﬂﬂnuﬂtum
nniwasdidaienif-fuliduiind Wihmoseddeuiamedamaunsszen
India (Sugerman er ar, 2002) Tauferumgiarnmoluuazmsuaniu g faudo uifathe
'|.1ﬁn1uﬂii'ﬂ'ﬂuﬂmmqﬁﬂ'l.ﬁ'l.ﬁn'[:ﬂ'lnmuna"nfaﬁﬁ'a'l.:.llﬂuﬂﬂﬂuuﬂ'ﬁ'ﬂ (Walsh ef al,
1980) uazuananinalnlumaielfuisanosidaem mnnnv:ﬁnuuﬁpuﬁgn#ﬁu
ynialFafrninis (Sugerman ef o, 2002) @ dammeinmouen wiae wieds
Tsnannisdweadideuds mlsdidoyfaniedulanml Srmlnauefulamisautin
luans Buend Aatey Imreiouasasdéassdng uwnmswud-fiwiuhl
nd  daforssiumrmwmidnrussfigmTlumasfie e desfivsnoadioued
anuasfi-fulviduiltfidhanageisaulsn (vang et al. 1999) dakulalull@fssrums
uaRsnaniAr v e Ui -Aruiwdl Indinseohnlamunaiad s o rdsetusuannms
gneudlanBouiouiuiladend  wsssansinfsadhWERwd-Siuiufiuansasn
Rt ud awhalumeniduisveslaeunsrdadis  Twnsdneai mum:lj?i'ﬂ“’ifﬂ
Huuﬁg"m"hﬁm‘nﬁ.ui}mmammlmnnnummn'frn-inluiw’i'u wAzIUA-ArNEw-Y
lusaslsalaimunania ua:u‘ni:ag'lni'l"ﬁ'uu?nmr";ﬁn'l'lim{n11unuim‘lu1uul'-m
wansIninsiuinsssus-ArduuwisasrikesfiErt oefuTLIMNTOE N DN

. - J ] [ =3
Tndamiintuhwoadd nqﬂ'ﬂwin glanlamunarianan




@auazisnimaans

n11m1=1ﬂamnﬁﬁnqﬁ1

nma'r.ﬁnqﬁ’rdnaﬂ‘:ngnuunnEnu'mmifal.ﬁmn'iﬂnﬂaﬂnﬂquﬂunﬂuqﬂﬂmu
{Krisanaprakomkit ei al, 1998) -ﬂrfunau'lumﬂmi[mﬂna-rng’ﬂiummaaa'lﬁ‘ﬂmm:
nrunAindintuasaiafnmioafoniin  asiusumnomend  awinmdedoslml
111Hﬁlﬂaqﬁjgmm:l.gua'mmwmfmnﬁﬁn keratinocyte growth medium  (Blowhittaker
Inc., Walkersville, MD, USA) Satlsznaufssmudiudwimesussdoy {0.03 mM) WAITIN
Aradutiainfoudus s g (Uizinaufana: 80) mnﬁtﬁaqﬁmgnnrzﬁuﬁﬂfmﬁn
VK TadYBILLATIGY Fusobacterium nucleatum fieuitiudu 10 pgimi wWiauas@om
i‘iﬁ':‘nhv:ﬂ':.tﬁ'uﬁnq fia 0.03, 0.06, 0.15, D.60 Ua: 1.2 mM Wi thapsigargin (Sigma, St
Louis, MO, USA) fisnuidadu 1, 10, 100 win 1000 aM (Jwasenas fufla 1, 3, 6, 12,
18 wia 24 Falus wanwnitlurimmessaisldmnaife BAPTA-AM (Sigma) Taduiy
wamBnumolwssd faadudu 10 wis 30 uM'lun'::rm:nEmiaiﬁauﬁﬂ:n::fuhum
nesfuAINaTIINIRY wwreulurmsineTaieTInsiunfidonnaiuinlile
Krisanaprakornkit ef a/,, 1998

niannafidweuns RT-PCR

afilwagnarialay TRIZOL LS reagent (Life Technologies, Inc., Rackville, MD,
usa) Iaumveseriilueludadedini® optical density finwniniu 260 wilu
w1 1938 RT-PCR lumssmsiamuamssanteaudi-foluliuerfiiwsinmie 1Saafiiu
wimim 3 lulesndulunidaemsd cONA #3u SuperScript First-Strand Synthesis
System (Invitrogen, Lifa Technologiss, Inc) Yhinitues cONA &30 Por lu
Mastercycler Gradient thermal cyclar (Eppendod, Germany) 37474 28 18U FawREua il
1) 30 Junf A 95°C 2) 30 Su1R 7 60° Wia B5°C uaz 3) 1 wIF A 72°C eTief 1 uawal
dduilanilendvsod Inneftilummsmemsisgnrudmivd-fiiuis-f Wi
AU EU-1 iR udund Bweeiiofive uas GAPDH wEaAmsfildnn PCR grdmn
wprmuwikesmlie u 1X TBE usdeuguovvesmTARENIINEIY ethidium bromide 7
st wgnioinnda: coo fidaiy Gel Documentation 1000 {Bio-Rad Laboratories,
Hercules, CA, USA) Yhmalwmsdemudieswoummiugnisudioliiungy. Molacular
Analysl softwara version 1.4

Immunolocalization ummi"n-ﬁ'lﬂuiu.q
nﬁnﬂiznﬂw"lmmwmﬂﬂnuﬂamﬁ'"l-itﬂuiu-qLﬂ!..l'lﬂi wnﬁﬂaqﬁ*aqm‘muﬂuu
coverslips WREDNNIEAWATL 1.20 mM wnaifoy Wia 1000 nM thapsigargin WIamIanaein

1]




wibaEvasuunTiiy Fusobasterium nucleatum wiafislilaulignnizdu wisTImANI
IR SRTNUB I TASRY 4% paraformaldehyde Tu Sorensen's buffer wazld cold acetone
m:;wnﬁuuﬁwuﬁaﬁ!m*:m & wit Datumdunruliiswzanzeadan 3% nommal goat
serum (Vector Laboratories, Burlingeme, CA, USA) illwiaa 20 Wif uéz incubate TU
polycional antibody #BLUR-AMIWE-N frTututu 1:500 wWip preimmune rabbit serum
WE I INIWNMTEe uAs incubate U FITC-conjugated secondary goat anti-rabbil (Vectar
Laboratories) fiarwiiudn 1:200 waen 30 wifi #aus: mount #In Fluorescence
Mounting Medium (DAKO, Glostrup, Denmark]} Ymufinmweag 3-CCD color videa
camera (JVC, Japan) ﬁiﬂngﬁunﬁ‘mﬂgﬂm:mﬂﬁ (Olympus, Japan)

@i 1 uansdheullanalalndy ﬂaﬁ'l.mmﬂ‘fﬂﬂuﬂﬁﬁ?m PCR

Primer Sequence (5'-')

HBD-1 (forward) ATG AGA ACT TCC TAC CTT CTG CT
HBD-1 (reversa) TCA CTT GCA GCA CTT

HBD-2 (forward) CCA GCC ATC AGC CAT GAG GGT

HBD-2 {reverse) GGA GCC CTT TCT GAA TCC GCA

HBD-3 (forward) TGA AGC CTA GCA GCT ATG AGG

HBD-3 {reverse) AGC ACT TGC CGA TCT GTT CCT

IL-8 (forward] TTT CTG ATG GAA GAG AGC TCT GTC TGG
IL-& {revarse) AGT GGA ACA AGG ACT TGT GGA TCC TGG
GAPDH {forward) | ACC ACA GTC CAT GCC ATC ACT GC
GAPDH (reverse) | TCC ACC ACC CTG TTG CTG TAG C

- a
ATTRTIANTNIRDIHED
-l o Lo 'tl
nwﬂmmﬁmﬂ alu neutral buffered formalin (Sigma) W a7 URU ME ST
o £ ¥ E ;
Tu 70% ETOH Lm:nﬂ-iﬂnuuﬁ'uﬁﬂLuamrhu'uuﬂnuma 9 e embed TuwnTiHwUEaR

manadusindalaiadiani A5 ABC

1. Deparafiinize in xylene/rehydrate sactions saquentially from 100% ETOH to 70%
ETOH.

2. Equilibrate kn TBS to remove alcohol, then transfer into watar.

3, Unmask the antigen in an antipen unmasking solution (Vector Laboratories) with heat

4. Block endogenous peroxidase with 0.75% HzO; for 30 min.




Praincubate with 3% normal serum of the species used to produce the secondary
anlibody.

incubate with primary antibody (anti-hBD-1, ant-hBD-2, anti-laminin [Sigma], anti-
CO45R0 [UCHL1; Daka), antl-active caspase-3 [Oncogene Research Product), or anti-
cleaved PARP [Cell Signaling]) in TBS (dilution buffer for pnmary antibody may differ
among difierent types of antibodies) ovamight at 4°C in a8 humidified box. The dilution
of the antibodies varies depanding on the type of antibody.

Incubate in secondary antibody for 1 h using biotinylated secondary antibody (Vector).

8. Rinse lwica in TBS (5 min each).

10,

11.
12.

13
14.

15.

Incubate in ABC reagent (Vector Elite) for 45 min,

Rinse twica in TBS (5 min each), and rinse once (5 min) In Tris buffer (0.05 M Tris pH
7.4-7 6).

Prepare the DAB solution (Sigma),

Color reaction is with DAB as subsirate, Add the DAB solution dropwise to sections.
Incubate 3-9 min. Monitor the color reaction by obsanang the positive contils.

Gently rinse the DAB into a collection bollie with a water squint boltle.

Dahydrale by going back through ETOH washes.

Clear in toluena and coverslip.

IAWA Imprint cultures

Tha method of Arendorf and Walker, 1980, is used for imprint culture. Sterile foam

pads (2.5 x 2.5 cm) are dipped in Sabouraud’s broth and pressed against the lesion for 60
seconds. The foam pad is then pressed firmly on Sabouraud's agar plate and then

transfarrad to tha laboratory. The foam pad is left in place for 8 h at 37°C and asaplically

removed and then incubated for a further 48 h at 37°C. The number of colonies grown on
the plate at each sile is counted and expressed per unil area sampled. This method is a
sensitive and refiable mathod to locally detect Candida at the lesion.

WMARA Periodic Acid Schiff Staining (McManus' method, 1848)

1
2.
3.

Fixation in 10% neutral buffered formalin. Cut paraffin section at 6 um.
Staining procedure
Deparaffinize and hydrate to MQ water,
Oxidize in periodic acid solution for 5 min.
Rinza in MO water.
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Coleman's Feulgen solufion for 15 min.

Wash in running water for 10 min for pink color o develop.

Light green counterstain for a few seconds.

Dehydrate in 85% alcohol, absolute alcohol, and clear in xylene, two changes each.

BN o3 oo oA

Mount with Permouni

WIAHA I Situ TUNEL assay

lifganTan In Situ Apoptosis Detection kit (TACS XL-DAB) ¥29u5Hn Trevigen, Inc.,
Gaithersburg, MD, USA luniniiam1 DNA fragmentation aiilusnenenfmamuaums
ﬂ:ﬂﬂﬂ!ﬂiﬂh‘fﬂkﬁaﬁqnﬁ'ﬂﬂﬁuun'l&ﬁ' ﬁnﬂﬁ’u'?luﬁuﬁ"}ﬂnﬂq“'lai*fmﬁnﬁ s57C 1w
87 5wl “ﬁ'aﬂmfw'imr'lnﬂuhﬁu (xylene) 2 w31 mises 5 wifl ussudluusanonsa
100%, 95% LA 70% syt alie: 5 wifl ndsmiuutaladly 1 PRS aIR3Y Bz 5
Wifl 1fial proteinase K asunaladuszinm 50 w aufigmnndl 37°C ifham 30 wiff udh
S1adu deionized water BBINTIY Ax 2 WiTt wiEladlu Quenching solution A9 lTznALRIL
wues Uax 30% lelasiawilafeanled e 5 wiil windhaslasdan 1xPes iu
e 1 Wil isanusaladlu 1% TdT labeling buffer 1w 5 wiR wazemiuAy Labeling
reaction mix U5u ok 50 w undwile Falszneudin BrdU-NTP mix, TdT Enzyme 1X TdT
labeling bufier uateLlifianmgdl 37°c Wwoen 1 Falus Weladaruguestialadimnin
Haiforiwusin nuclease u-TiE|ﬁ"m"mm:ﬁugnnu'liunnaamﬂuﬂau‘ﬁn:nﬂunquﬂ‘mqu
Alkuauan tﬁﬂﬂi:tﬁuﬂm‘mimmmqﬁmw‘mmmﬂqmmmﬂnﬂﬂnﬁaamnﬁqmm
Tudwiln

wasnnauld 1 Flus vhmmygaufiftendae 1 TdT stop buffer iwaan 5 wift
waz®nlad 2 aTa9 Bz 2 Wl W 1X PBS 1@a antibody solution #a1l1znaudan Ant-
BrdU yRunoe 50 aﬂ'ljuuitminmﬂuﬂqmﬂqﬂ 37°C (Hwaen 30 Wi mATInENENS
#0 1X PBS-Tween 3 7339 62 2 W7 1A 50 i Y84 Strep-HRP soluion uszLAILE 10
wifi §haFa0 1X PBS 3 ni19 as 2 wifl wilu DAB solution iIwaa 27 wifl udadnalu
deionized waler 2 1339 Rt 2 Wi ¥iM17 Counterstain 1w methyl green (Dwiae 3 wifl
WFIVINT dehydrate Twdanauervan uiwtluleiu 2 a3 YT mount Fwila fw
coverslip WAt mounting medium
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HAENITIMARDI

ummasIuAMEsNAa N IMARI 2 aNTBLUR-RI KNy

mr‘i'nrmuimanan'uuaLuﬂ-l-ﬁmuiwqgnni::fulﬁﬂ.ﬁuﬁu[nm:i‘uunmiuuﬁﬁu
MIHanEAR (0.60 WAz 1.20 mM) qﬂ-ﬂ 3A) Urzunou 3 wae 4 wivaudwiy ianBoudfioy
r':'m:i'un'numnﬂn-uﬂam!‘hiwlu-h-a;]'lumn&ﬁti’u:luﬁq‘rmﬁ'ﬁuunaﬁuﬁﬁ (0.03
m) {gl.lﬂ 38) lwrmesmiwiuntuesioenusaud-Riiudu-Su ursiud-aiuBu-rd
'lx]1i'l'iiu4m1nﬂ11ulih‘ﬁr'uraauﬂﬂﬁﬂuﬂgﬁu (Uf 3A) wanwnil thapsigargin Fallonts
Yldusadognlantaavsanenfiiulinmoluesd  ne AunTIuaRIBBnYaNUT-R
iWuBu-n 'luﬁ'num:ﬁwnunumwn]’m‘.l’u Qﬂﬁ' 3C) MIURRIBAMUBALT-HHWEL-ROn
n1-nu'l1i'1.ﬂuﬁu 3,4 uaz 5 mﬂumaﬂﬂnnm =®uii It thapsigargin faududu 10, 100
ul: 1000 nM sudwy :;n.lﬂ 3Dy uﬂﬂma'hrtmu LR TU-TU URsILA-Aulu-n
Lignnazfulse thapsigargin {gﬂﬁ 3C) nmwassaanuasa fiBwal irresiwneiaofive
gnm:ﬁ'u'[nun‘nm‘luiwwuﬁaﬁum1uunnu1m€£ﬁgﬁuuﬂ: thapsigargin :31]?; 3A uss
3C) Samenndnafiumanymeasssinmsanmlag Yu usseo: T 2001 Twoadideyfiaves
dldlng

nnn‘l‘.r*nmﬂaumnﬂhnamnﬁu{uﬂmmﬁ'ﬁlﬂuﬁwﬂ wuihmTRriueeu
w-Aiuduylau thapsigargin WadvagamadaEnm 143 f‘ﬂmnﬁ'wmmnmﬁu
qﬂ‘ﬁ 4B) Tapuiut=win 2 o lud et luaun qﬂﬁ 4c) lwvasfimafiviulag
woniBouldioewmnhistming 12 Flumdemmmeds (UR 44) wenmeaes
mhﬂﬂﬁkﬁu‘i‘lm*uﬁu{wﬂqm:uﬂﬂanﬂnﬂmr.uh-ﬁl.ﬂuiu—g:humaLiumaﬁnﬁmmﬂm
mulwmsiweny e Sefndeiusantmeseslay  Krisanapakomkit uasame 1
2002 finuindumaladty gofififadn mitogen activated protein kinase 19 3 LHWMAE
e LA L iTU T TEDER B BERTL R IETE ]

sinnmAnuilatiuinuty ipopolysaccharide (LPS) nizdumiuanisanuasy
d-Auudu-y 'Em'uﬂﬁu'jm{ﬁimmﬁumu'lwnam&uﬁtﬁumum-;mnﬁiuﬂmaﬁ:iu
wemdounoluesd (Tomita ef al, 2002) i'nfum-mmr;ﬁi’uﬁai’nam:ﬁnmﬁ‘::i'u
uﬂmiuumu'lm'tmﬁﬁgd‘ﬂuﬁﬂﬂdan'ﬁmuqum'Imman'uﬂami"l-iLﬂuiu-*ra'luuliﬁﬂnq
Andeathnwield swnmsitnwweds BAPTA-AM  fadluemedfeuniotuiuusnai@ou
moluad rlmmﬂ'uuﬁam*nﬁuﬁf*!wmLui‘l-ihﬂuiu—'r:'[aum‘mﬁ'ﬁiﬂaﬂiqlﬁﬁm
Fusobaclerium nucleatum wWialen thapsigargin wislaorrututurasusaounmouen
mnﬂg&‘unﬁwﬁmﬁqﬁmwﬁﬁwm BAPTA-AM 71 30 M {gﬂﬁ 5) HRMTINARSIULAR
1ﬂ1ﬂu‘i’nﬁm:|.ﬁuﬂ‘wmLui'l-ﬁtﬂuiu-ghu!hul.l::nﬂmamunﬁﬁu TRLUUARE UM
unmiﬁﬁ'ﬁﬁﬁu UWR: thapsigargin {ungﬁumﬂﬁuﬂwﬂnn:ﬁ'uunm%numulmmﬁ'ﬂgﬂ
Uamlbavaanueinunasiiulueead




uanmna*uilﬁuﬂwﬁnmmﬁmiLﬂuhqﬁnﬁuiruuﬁ": ganur i -Rodudu-nuly
1.1'1ii.l;tl'lﬂ'1:lf'.-|-11-"|'ﬂ"‘l"lﬂll‘ln%rulluﬂmﬁllﬁﬂl{ﬁ‘i'HEI!'Iﬂ‘f:ﬁ“uﬂ"mﬂ‘"l'.lﬂﬁhi"mﬂﬁ-ﬂl'ﬂﬂﬂ'ﬂﬂd
Fusobactenum nucleatum WREITUY WA Ihapsigargin (711 8B. 6D uaz 6€ mwdwy) M3
deudiafiier (Frrc) seawdm-Roiudunuhindussaliidunnzs s audi-fiiudu-
nludola waruvasged (gnea) uﬁiﬂwumwmaaanummﬁ'"n-ﬁmuliwqmﬂ'lna’lm;n-1
vmad (WIRnAT) mmﬂummmﬁmﬁﬂuﬁm—guJ'.J'lhﬂvrﬁq'lumqnq'lmmﬁn‘mfu laiwuny
umﬂiaummtn#ﬁ-im'ﬂi‘wgtﬂﬂ'lﬂﬂmmnﬁtﬁﬂqﬁiﬁa.:-mnﬁ'l.ﬂ'lignnﬁiu (7l 6A) uas
Liwunmdan@isivaausi-doindu-gulindlwssdfignnedudwnseiasinatsed
WA 1T preimmune rabbit serum WN% antibody F'IEIL!I.Iﬁ'LﬁLH'I.LE‘H.—‘E :31]\"{ BC)
maAnivssansusmsaansasus-aininlulaaumantalugooin

TINMINeRBIluMRIIMAREY wWirmsusnsanusaus-AuEs Taoanzus-
ﬁLﬂuiu—nnﬁu‘rﬂ'mﬁmmun'né'nmn ﬁ'»:-'lfum.mm:rﬁi‘uﬁq’lﬁmmﬁnmnﬂuhaaan
vpaudir-Awiulwdeadalaoiawzlulinlarmaiafifudosfusumwmismay  uas
wulddauthaianlusdfinfusnsty laolFiEuyludalawndeaTlunsfinsmauanisen
vaRU AU wezlud@-fiviudu-y Teoldfuanuswarizden Prof. Dr. Tomas
Ganz, UCLA dmiuusudvefidawd-RuludwldIndrisesdatll wersmeasawudiifing
WERIBENT R WTB IO Ew-Tu {E:J'H 7A) URZIUM-RAUTU-N {31}1"1' 7€) Twsanlwn
lawmuwa e Lﬁal.lﬁuun'm!uﬁ'u'l:.'1HL:m':u.ﬂﬂaﬂnnﬂmmﬂiﬂiﬁ#nmﬂﬂuLﬁaqﬁ‘]n'.i:ti'a
winn@fldenlnWluan quUA 71 uas 75) wensnilfwumauansaeniiuduuasiusd-
aruduaindnsmesd oo lmlnfiedolefweafin - waufidiods  (Chronic
Hyperplastic Candidiasis) fifinnnmsfafariunusan (U 7E waz 76) liwuntsdef
gomvssui-fwiwiyIndveaneds dlol¥ preimmune serum negative control wnufl
WaWALEH :;_n.l‘ﬁ 78, 70, TF Uaz TH) TRt 2 wamarsdurmudinsanfeRdasunin
Weanlanunanie 15 @atn Tnifiedoalafwmann unwidods 5 Faaths wasIilus
11 3 #ratia
n1suAalaannasua-AruEnlud ke lndtuaaruandan

'Euﬂmﬁa'l.mﬁuﬂmﬁmﬁ;uﬂuanm'luﬂuﬁm-ﬂaﬂ'ﬂuﬁniﬂ’:nuuﬁmmﬂﬁa PAS
[ﬁ':gnmlugﬂﬁ 8C) BUuTIIMD dslnanudumisfimussssenfuTusasudr-Rinu
Tu-Tu usziUA-RTUEU-Y {3\]1‘1' BA uas &B) usodliiewninmidnwdomaile
mprint culture WuhinRsdsTLARET AT el lamwwani Y9 15 saethe
Daumnaliifiniunadia imprint cutture  SralluwmsemermieedemuSomienln
winnhmadeuiaomalla PAS woneinfiwuindnsuanssanfifisuse sy fiiudu
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ABSTRACT

Expression of buman B-defensins is correlated
with differentiation in the oral epithelium,
consistent with their function as part of the
epithelial antimicrobial barmer. Because cabcium is
i known regulstor of cpithelial differentiation, we
tested the hypathesis that calcium concentration
medistes B-defeniin expression, Gingival
epithelial cells were cultured in medium
containing low calcum concentmtion (0,03 ),
then either changed to high extracellular calcium
concentrations or simulsted with thapsigargin (o
rebeass intraceliular calctum stores in the presence
or absence of BAPTA-AM, a calciam chelator.
Human p-defensin-2 (hBD-2) mRNA ENESEI
was rapidly induced by thapsigargin, and more
slowly induced by high extracellulas ealcium.
Induction of hBD-2 peptide was confirmed by
mmunofluorescence. BAPTA-AM mbibited hBD-
4 induction by both thapsigargin end calcium in a
dose-dependent fashion, In addition, BAPTA-AM
inhibited hBD-2 induction by a bacterial
stimulant. Collectively, these findings demanstrate
that intracellular calcium is & crifical modiator of
hBD-I expression. Abbreviations used bn this
study are: BAPTA-AM, 1,2-bis{2-aminp-
phenoxyj-ethane-M. N N" N’ tetra-greiic acid
tetrakis (acetoxymethyl ester); DMSO,
dimethylalfoxide; F. nucleatum, Fusobacrerium
aefeatuny; GAPDH, ghyceraldehyde-3-phosphate
dehydrogenase; HBDs, human B-defensins;
HGECs, humsn gingival epithelial cells; MAP,
mitogen-activated protein; and RT-PCR, reverse-
tramscripiise/polymerase chnin-reaction,
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peptide, B-defensing, caletom, thapsigargin.
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and also bridge innate and ncquired (mmune raspanses by soting ns
mrummmmuqt.:nmmm
mdrﬁquﬁmlm}kn—lp-u—hmﬁmﬂ
lh:nﬂ-%lhﬁhlhﬁhﬁh'qﬁ
{Zhao ef af,, lm].hﬂﬂl;uﬂmdﬂllﬂﬂmm;'.
originaily identified in psoriatic skin (Harder f af, 1997), b also cxpressed
hﬂq&hﬂﬂm:d,mmﬂmih
{Krissnaprakomkhl « al, 1998 Mathews
et al, 1999}, while hBD-2 ks up-regulated in response to bacterial
shimmlants, phorbal ester, THF-a it ef ol 2000), and IL-]
{HM-:-LJH!H.EBJ&-]udu:dmlm-pmﬂ
mmmmummhnmﬂwm
h:ﬁ-hhﬂvﬂ:huﬂd.imml-dm,m-_
specific for Gram-pesitive onganiams, is induced by THF- snd bacteria in
cultured keratinocytes and wirway epithelinl cells and is also found in orsl
tizsnes (Harder ef al , 2001; Dunsche of af., 2002).

!mnﬁ-muh%mhm-lnﬂqm
H#MMHILMI;[hHﬂ,MLhJ&m
mﬂh%d’ﬂﬂ-!.ﬂﬂﬂ-ﬂm'ﬁhhm
keratinocytes (Fulton ef al,, 1997; Dale of al,, 2001). In cultured skin
mm:m-imhipmhﬁnﬁﬂhi
al, 2002). Tissue immosolocalizztion shows hBD-1 and hBR-2
within the upper portion of the epithelinm, conuistent with their role in the
antimicrobial barvier (AH « al., 2001; Dale of ol 2001). Calcium is st
tmportant regulator of epithelial differeotiation, Kenstinocytes grown i low
cabcfum concentration are profiferstive, but when shifted 1o medis containing
higher calcium concentrations, they stratify and cxpress differentintion
markers such as invelocrin, K1, K10, loricrin, sod profilaggrin (Yuspa o al,
1mmumnﬁwﬂmm
for the production of comifisd envelopes (Polakowska and Goldsmith, 1991;
Mirsero of al., 1996). The role of calcium in differentintion in vive s
reflected in the pressnce of & calciom gradisnt in epidenmis that incresses
from the basal to the gramular cell lnyer (Memon Elins, 1991). Becauge
expression of hBD-1 and -2 is associsted with or regulsied by the stae of
differentiation in ol epithelia snd epidermis (Dale of of, 2001; Liu & al.,
2002}, we posminted that calcium is an important component of molecular
stgnaling for the expression of human B-defenning. _

In this smdy, we show that hBD-2 mRNA and peptide regulation is
meedinted by entrncelinier and intraceluler calcium. We find that the kinetica
of hBD-2 mRMA induction by high extraceliular calcium s glower than that
iy cells stimulated with thapaigargin, whick incressss intrescelbhalar onlboimm.
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Moreover, we demonstrate the calchum-dependent hBD-2 up-
regulation by cell wall extract of F. nwcleatvm, an oral
commaenes| bacterium. This work has implications for the
molecular mechapisms (nvolved in the expression of
untimicrobial peptides in relation to epithelial differentiation.

MATERIALS & METHODS

Call Cultura

HGECs were isolased from gingival lissse overlying impacted third
maolars a3 described previously snd collected in sccordance with
spproved Human Subject policies (Knisassprakombit of al, 1998).
HGECs were eultured in ssrum-fres kerstinocyte growth medium
(BioWhistaker inc,, Walkersville, MID, USA), contining low calcium
{0.03 mi). After 80% confluence, HGECs were stimalated with
sither 10 g of F. muclemtum cell wall extrciimi, calcium {0.03, .08,
015, 060, snd 1.20 mM), or thapsigargin (Slgma, St Logis, MO,
USA) for 1. 3, 6, 12, I8, or 24 hrs in the presence or sheence of
ini DMS0 and added w0 the eultors medinm so that the concentmtion
wiis bess than 0,1% of the totsl volume, The final concentations. of
thapsigargin were I, 10, 100, and 1000 nM; those of BAPTA-AM
were 10 and 30 pM. The coll wall extroct of F, mscleatum was
prepared as described previousky (Krssmsprakomkit er al., 1998)
Isolation of Total RMA and RT-PCR

Tatal RNA was isolated by TRIZOL® LS reagent (Life
Technologies, Inc., Rockville, MD, USA) aceording to the
manafscheer's instnactions. Samples of total RNA were quantified
by optical demsity mading at 260 mm. The B-defensin mRNAs were
detected by means of RT-PCR. Briefly, 3 3-ig quantity of each
total RNA sample was used for the synthesis of cDMA by the
SuperSeript™ First-Strand Synthesis Sysiem for RT-PCR
(Invitrogen, Life Techmologies, Inc), The RT-PCR protocol was
previcusly described (Erisanapmicornkis ey al., 2000), and PCR was
perfommsd in & Mastercycler Grodiest thermal cveler (Eppendort,
Cermany) for 28 cycles, socording to the following steps: (1) 30 s=c
B 9550 (2) 30 mec 8 60 o 65°C; and (3) 1 min at T2°C. PCR
primers for amplification of BBED-1, hBD-2, [L-8, and GAPDH
were o8 previeudly wsed (Krsansprakomiclt ef of , 1998, 2000; Dale
eial, 2001 ). The primers for hBD-3 weve 5°-TGA AGC CTA GCA
GCT ATG AGG-3" (forward) and 5'-A0C ACT TGC OGA TCT
OTT CCT-¥ (reverse). The PCR products were resalved on 8 1.5%
agurose gel in 1Y THE and visualized with ethidium bromide
stmining. Phatographs of gebs wene taken by & OCD camemn sttached
o the Gel Documantation 1000 (Bio-Rad Lebarsiories, Henoules,
CA, USA) equipped with Molecular Analysi software version 1.4
for analysis of the densities of PCR products. The mio between
hBD-2 and GAPDH mRNA expression in esch exporimental
aamipde and control was calculnted and plotisd on 8 bar graph. Each
experiment was performed independently at lenst throe Himes with
cedl limes derived from different donors, ond the ratios wene shown
by means = 50 The identity of the amplified prodacts for BBI-2
wis verified by DNA ssquencing &t the Sequencing Facility,
Medical Science Research Equipment Cenber, Faculty of Medicine,
Chigng Mai Usiversity, Thailand. Tho idemtities of i amplified
products for hED-1 and hBD-2 were previously charcierized
{Krissnapnbornkil ef ol 1998, 2000, respectively].

tmmunolocolizofion of hBD-2

To detect the hBD-2 peptide, we grew HGECs on coverslips and
ingobated them with either 1.20 mM calcium, 1000 oM
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ihapsigargin, or cell wall extract of F. swclemoom (8 controd for an
hBD-2 sctivator), or lefi them unstimulaed overnight. HGECs
were fixed in 4% pamformaldehyde in Sorensen’s buffer and
permeabilized with cold scetone on lee far 5 min, For
imrmmostaiming, cells were blocked with 3% normal goat serum
{Vector Labomtories, Barlingame, CA, USA) for 20 min, and then
mmhindmpuh-:hml antibody against hBD-2 (1:500) or pee-
immune rabbil seram, 8 generows gifl from Dr, Tomas Ganz,
Diepartment of Medicine, UCLA, USA. Cells wers rinsed, reacted
with FITC-conjugaied secondiry goat anti-rabbit [g5 (Vector
Laboratorizs) ai 1:200 dilutien for 30 min, rinsed again, snd
mounted with Flusrescenes Mousting Mediom (DAKD, Glostrup,
Denmnrk}. Immunoflusrescence images were captured by 2 3-
CCD color video camera (IVE, Victor Company of Jspan LTD,
Yokohams, Japan) silached to an Olympus epiffucrescence
microscope model AXTITF (Obmpus Optical Co, LTI, Tolkoye,
lapan). mage capruring was performad with AcChis software, All
compuaisr-generatzd pictures were organized by Adobe Photoshop
/0 softwere on 8 PowerPC compuier.

RESULTS

In cubtured HGECSs, hBD-2 mRMNA expression was induced by
high extrucellular calcium (0.60 and 1.20 mM) (Fig. 1A). The
induction was spproximaiely by thoee. and four-fold m 0.60
and L.370 mM calcinm, respectively, compared with the hBD-2
mBMNA expression in HGECs |scubsted with 0.03 mb calciem
(Fig. 18). In contrest, hBD-1 and hBD-3 mRMA expression
was nof aifected by high calcium (Fig. 1A} GAPDH served as
# eontrol And showed equivalent smounts of RMA befween
samples (Fig. 1A). Similarly, thapsigargin, an endoplasmic
reticubum Ca®* ATPase inhibitor, known to release calcium
fromi intormal stores, wp-regilatsd hRD-2 mRNAn[nlnm in
8 dose-dependent manner (Fig. 1C). HBD-2 mRNA expression
was induced by approvimsetely tiree-, five-, &nd sin-fold apon
incubation with 10, 100, and 1000 oM thapsigargin,
respectively, in comparison with hBD-2 mRNA expresiion
vomtrel HGECs (Fig. 1D} However, hBED- | and hBD-3 mRNA
expression was not affecied by thapsigargin (Fig. 101, IL-8
mRENA was indoced by bath extracellular caloinm and
thapaigargin in 4 dose-dependent fashion {Figs. 1A and 1C,
respectively). This was comsdetent with the findings is homan
codonic epithelial cells {Yu e al | 2001).

The time-course study demonstrated debiyed (12 brs) and
rapid {1-3 hes} hBD-2 mRMNA induction in response to
stimmulation with .30 mbd caleiom and 1000 abd thepelgargin
(Figs. 2A and X8, respeciively). Denslioenetric analyses revealed
an mcreass in hED-2 by swo-fold afier HOECS were
atimmulated with thapsiganpm within the first 3 hrs, while more
deloyed hBD-2 induction, i, after 12 brs of simuistion, was
sernl in HOECs stimulated] with caleium (Fig. 2C), Wheress the
repid induction by thapsigargin is similar to that by the cell wall
extract of F. mucleatum (2-4 hm), the delayed induction by
extracellular calcium s similar to that by the phorbol ester (10
hrs) (Krisanaprakornkit er af,, 20000, This kanetics profile
supports our previous findings that suggested Involvement of
multiple signaking pathways, mcluding 3 MAP kinuse pathways,
in hAD-2 regudation (Krisanaprakorkst ef al, 2002).

A recent stuwdy s shown that lipopolysscchande (LPS)-
induced hBD-1 expression in a human wireay cell line 18
dependent on ntracellular calciom, since an intreceliular
calcium chelator diminished the effect of LPS on hBD-2 gene
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expression (Tomita of al., 22} To determine whether the
induction of hBD-2 in oml epithelial cells is dependant on an
clevated imtracellular calcium, we pre-treaisd HGECs with
various doses of BAFTA-AM for 45 min prior to stimulstion
with elther F. muclestunr cell wall extract for 6 and 12 hrs,
calciom, or thapsigargin for 13 hra. As shown in Fig. 3, the
pddition of cell-permeable BAPTA-AM, which chelates
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Figure 1. HBD-Z mREA, irducsion ;F nucleatum i depandent on on
ircraoas in infroceliviar colduen, warg pre-inoubated with 0, 10,
or 30 LM BAPTA-AM for 45 min, ond then sfmulaied
g o F nucleahum call wall meact/ml for & and 12 hes, 1000 nM
rmim '..:!I_:Ir mmm- Inr;:hh:.dm wars baff os
. RT-FCR | Wi m in
MATERIALS & METHODS. Mose that hBD-2 induchion by all 3 inducers
was comphately inkibiind by 30 LM BAFTA-AM,

intracellular calchem, inhibited hBD-2 mRNA mduction in
reaponss 1o 3 hBD-2 activators ia 8 dose-dependent MANDCT.
These results chearly demonstrate that the induction of KBD-2
mRMA in response to bacterial componsnts, high ealcium
concentration, and thapsigargin is in part dependent on
elevation of intracellulor calcium by the relesse of calcium
from intracelluiar stores.

Immusofluorescence showed hBD-2 peptide in the
cytoplasm of cultured HGECs stimulated with 10 pg of F
mncleatmniml, 1.20 mM calcium, and 1000 nM thapsigargin
overnight (Figs. 48, 4D, and 4E, respectively). The staining
revealed & punctate distribution of hBD-2 peptide in the

{arrorws). HED-2 peptide was mot detected m every
call {mrrowheada), mibwmﬂmhmmﬂ
individus| cells or bociase hBD-2 peptide is synthesized in &
subpopulation of HGECs. Centrol pnstimulated HGECs
showed mo immunoresctivity sgingt RBD-2 peptide (Fig. 4A)
F. muclegtum-stimulated HGECs incubated with pre-Emmune
Eu serum &% & megative control showed no reactivity (Fig

T

DISCUSSION
Thia work explores signaling pathways thst regulate B-defensin
jon. We have previously shown that expression of bath
hBD-1 and hBD-I is associated with differentiation in oral
cpithelia (Krisansprakormikit f al., 2004; Dule o1 al., 2001), and
that hED-2 op-regulstion by the F. sucleanm cell wall requires
activation of MAP kinase pathways i oral epithelial cells
{Krisanaprakomiit ef al., 200%). In the present study, we
provide evidence fhai hBD-2 expression in oml epithelial cells
is also regulated by calcium, utilizing either high extraceliular
calcium or intracelluler calcium sloTes released by the
ic reticulum Ca®™ ATPase inhibitor thapsigargin. In
pariicular, we demonstrated that calchum and ihapsigargin
stimulated hBD-2 mRANA expression in & dose-dependent
fashion snd that they induced hBD-2 peptide cxpression. These

in wiiro data are consistent with the distribution of hBD-2
mﬂﬂhmﬁp:pﬁdthﬂ]:mpﬂhulnﬁmlﬂlqﬁidd:
epithelium (Dale «f al, 2001), where several markers for
terminal differentiatyon are expreased, and o functional barrier,

Krisanoprokomkit of al,
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Figurs 4. Locofization of WB0-2 poptide i werlaid HGECS. HGECs

Tommmdhmmﬁmuhdwﬂmhﬂm@ﬂﬁ
DpgofF nesclaaium coll wall exsoct/ml 8,0, 1.20 mM extrocsfuar
ealcium 0], or 1000 n thapsigargin (B, HGECs wera Fued and
rencied with polyclonal aniibody agoénst hBD-2 [4,8,D.E) or pre-

= isoild e

immene rabbit sarum [C], omd lucrmcein &

secondary antibody o1 prov mdn:h:liﬁnwmuhmkll o o,
2000). Bors reprasent 40 jum dita thovem ore repressntative of 2
pOrTe Eparimants.

which is regulsted by increased calcium concentration, s
formed (Lee of ol 1992). High calcnem {evels of 0.50 and 1.20
mM, used to induce hBD-2 expression in this stady, permit
more tapid stratification snd formation of cornified cell
mvﬂmmdq-nplmmﬂlgmnhmhﬂmmmﬂ
differ=ntiation of epitheliom and epidermis, &8, profilaggrin,
transglataminase, and involacrin (Eckert et al., 1997)
Mm,nmﬂsnﬁnﬂmnmmmhimmﬂtnm
calcium is essential for bacterially induced hBD-2 mRNA
expression, since BAPTA-AM also blocked hBD-1 wp-
regulation by the F. muclenium cell wall. Calcium also
gtimulated expression of the chemokine [L-8 in this system.
Therefoce, calcium-depeodent signal transduction in oral
mﬁ:ﬁﬂaﬂkhhvﬂﬂmwmﬂ:ulﬂmnrmﬂ
differentistion, but also in the development of mucosal
imumity by stimulating hBD-2 and IL-8.

Our findings ure consistent with hBD-2 mRNA regulation by
calcium {n tnxmmn primary skin keratinocytes (Liu o al.. 2002)
and with [L-8 mRNA regulation in uman colonic spithelial cells
{Yu e al, ml}.hﬂmﬁd-ﬂlﬂﬁndimhmuhﬂﬂ-l
up-regalation i not only stimulated by extracelbular cabcham but
is also dependent on ebevated intracelhakar calcium, However, our
resalts differ from previous findings (Frye ef al., 20013, which
ghowed that ncressed extracellular calcsum in & keratinocyie cefl
line induced up-reguisted expressson of hHD-1 mRMA, bt not
hBD-2 mRMA. The discrepancy may be due to the eratinocyte
u:ﬂHﬂlmthumdj,wﬂlﬁﬂhlhmymm
hmﬂmmnﬂhhumﬂy.hmm:
studies were conducted in conflaent culnares (#s much as 7-i4
mml-mnlhtﬂ}.whﬂcmnminﬂ]mﬂﬂ were okly
% conflusnt,

In contrst to BBD-2 induction, hBD-1 and hkBD-3 mENA
expression was nct sigaificantly affected by ingreased
calohum concentrations, although we have not examined the
peptide levels for these B-defensins, We have previously
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shown the association betwees hBD-1 peptide and
differentiation in wve, although the mEMA is detectable in
several more epithelial layers than is the peptide (Dule er al.,
2001). However, until there is an sntibody to the hBD-3
peptide, we cannot examine its localization in the tissue.
Furthermare, in vitro dsta may not completely represent the in
vivo situation, because the mechanisms of epithelial
differentistion fan wive are far more complex than just the ane
differentiating factor tested here, Studying other molecular
factors thal promote epithelinl differentiation, such as vitamin
D (Bikle ef al., 2001}, will add to our undersiznding of
mechanisms of B-defensin regulntion,

The time-coarse study shows rapid hBD-2 mRNA
mduction by thapsigargin that is comparabls with thai by F.
mucleatnm cell wall extract (Krissnaprakomkit ef of | 2000}
Thix may be because thapsigargin causes an immediate
transicnt rise of infracellular calcium [Jones and Sharpe,
1994). A sustuined hBD-2 induction by prolonged incubation
with thapsigargin may resull from @ subssquent calcium
nflux from the extracellular medivm (Tombal ef af,, 2002)
that regults in an imcrease in intracelluber free calcinm and
eventually leads to differentiztion (LI ef al, 1995}, Likewise,
o mpid hBD-2 induction by F. sucleatum may resuli from an
immediate trangient fige of imtraczilular calcium, while a
sustained hBD-2 induction by prolonged stinmalation with F.
mucleatior may resull from & caloium influx. The impartancs
of elevated intracallolar caleinm for hBD-I up-regulation by
F. mucleation is confirmed by the result in Fig. 3, in which 30
pM BAPTA-AM, a cell-permeable galcium chelator,
completely inhibits either rapid (6 hrs) or delayed {12 hrs)
hBD-2 induction. In contrst to the mpid hBD-2 induction,
the delayed hBD-2 induction by increased extracellulars
calcium (12 brs), comparable with that by phorbol ester
{Krizsnaprakornkit ef al, 2000}, may be doe o the melatively
slow rise in intracellular calcium and sobsequent
differentiation, since these kinetics are similar to phorbal-
ester-induced differentistion in keratinocytes (Yuospa & al,
I983}

In conclusion, we have demonstrased that kigh extrace b
gakcium concentrations and thapsigargin can mcrease hBD-2
gene expression in oml epithelial cells, which is dependent an
the elevation of intracellular caleinm. Likewise, an oral
commensal bacterium like F. pucleatum thar interacts at
mucosal surfaces can activate hBD-2 expression through a
calcium-dependent pathway. Unraveling the muliiple
mechanisms invalved in the regulation of B-defenains,
especially hBD-2, m ol epithelinl cells may lead io & better
understanding of normal host defense, discase pathopenesis,
and the relationships of innate host defenses with epithelial
differentintion.
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The pilot study of association between the quantities of five
periodontopathic pathogens and the Levels of
periodontal pocket depth

e ————————
Suttichal Krisanaprakomiat”, Sakomrat Khongkhunthian
Teerawich Chotipanich ", Rattana Umpriwan**

Abstract

The abjective of this study was to determine the association batwesn the quantities of five pariodontal pathogens and the
leveds of probing depth, Indicative of the fevel of pariodantal destruction. Subgingival plague samples were collected using paper
points Irom both shallow (< 4 mm) and deep (= & mm) pockels of six aggressive periodontitis (AP) and six chronic periodontitis
{CP) patients. Microblal DNA was isolaled sccording 1o a standard protocol, and amplified by polymerase chain reaction (PCR)
with specific primer pairs for individual microorganisms. Densitometry was conducted to analyze the inlansities of PCR prod-
ucts, as a representative of the quantities of pathogens, from both shallow and deep pockets. The results showed that all
microbial DNA tested, including Actinobaciius actinomycetemcomitans (A.a), Porphyromonas gingivaits (Pg.), Pravolella
intermedia (F.1), Baclarcides forsythus (8.1), Treponema denticola (T.d.), could be identified by PCR technique. The median
Intensitles of Pg., B, and T.d. wera significantly associated with the deep pocket in both AP (p = 0.001, 0,001, and 0,001,
respectively} and CP (p = 0.001, 0.007, and 0.017, respectively) patients, while those of Pi. and A.z. were significantly assocl-
ated with the deep pocket only In AP patients (p = 0.001 and 0.017, respectively), The median intansitles of P/, and A.a. were not
signilicantly associated with the deep pockst in CP patients (p = 0.114 and 0.887, respectively). Our data sugges! that the
Quaniities of P.g., 8.7, and Td are associaled with periodontal destruction in both AP and CP and may be used as & prognostic
marker for the severity and prograssion of periodonial dizeases,

Key words: penodontitis; penodontal pathogens; pocket depth; potymerase chain reaction

Introduction odontitis in adults * afthough it may be delacted in dental

plague of a significant percentage (17 to 41%) of healthy
individuals, constiluting & persisten! portion of the normal
fiora 5%, Among different isolates, A.a. can produce varous

Parodontal dissass, a multifactorial disorder, in which
several microbial species, particulardy Gram-negative anasno-

bic or facultative anaerobic bacteria, such as Actinobaciius
acinomycelemcomitans (A.a), Bacteroldas foraythus (B.1),
Pravotella Intermedia (i), Porphyromeonas gingivalis (Pg.)
as wall as spirochetas, Traponama denficols (T.d.), are sus-
pected &3 major pathogens in dasiructive periodontitis '
A.a. plays & significant rofe in the pathogenesis of localized
[uvenibe periodontitis s well 85 some forms of sevare pan-

levals of leuketoxin thal spacifically lyzes human neutrophils
"% It has been shown that the molecular mechanism of high
leval ol laukotoodn production is based on & 530 base palr
(bp) deletion in the region upsiream of the leukotoxin gene
oparon (Mx), encoding the toxin *, Recantly, this highly leuko-
tomic clone ol A.a has been shown to be associated with
garfy-onsel pariodontitls, suggesting a significant role of A.a..

* Departant of Ooostology-Oral Pathciogy, Faculty of Danseny, Chuasg M Unkavary, Chisny Ml ST000
** Opartment of Feriaconioiogs, Facuty of Dentlakry, Chiang Mar Liversity. Chiang dai 52900
" Pogt-gravuai diusent. Dapaniment of Prcodonioiogy, Faculy of Deniisky. Chiang Mar isivesily, Chiang Mai 50200
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especially the highly leukoloxic clone, in perigdontal desiruc-
than *,

F.g. 18 a second intenshvely studied periodontal patho-
pen, and raportedly associales with adult and rapidly pro-
gressive periodontitis *. £g. has been shown 10 be reduced
in sutcessiully irealed sites but is commonly encountared in
sites thal exhibll recurrance of disease posi-therapy, sug-
gesting its important role in destructive periodontal diseasa,
particularly at the active progressing site " B.f was first
described in 1973 '2, |t is found in higher numbers in sites al
destructive perindontal dissase than in gingivitis ar healthy
sites ™. In addilion, B.f. is deteciad more Iraquently and in
higher numbers i active periodontal [esions than inactive
lesions *, There have also bean several recanl studies, in-
valving non-cuflural methods of enumeration, such as DNA
probes or immunological methods, which demonstrate the
sipnificant microbial risk facior of B.f that distinguishas sub-
|ects with pariodontitis from those who are periodontally
healthy **. T.d., a Gram-nagative, anaerabic, highly motile
spirochete, has been found more commonly in pariodontally
diseased than healthy or gingivitis sités and in subgingival
than supragangival plaque . The data aboul other subgingl-
val spacies in the pathogenasis of destructive periodontal
diseases are more limited, but these organisms appear fo
men further invesfigation, Among these species, P a Gram-
nepalive, shon, round-endad anasrobic rod bacterium, was
shown 1o be elevated in certaln lorms of panodontitis 'S
Howaver, P ks still considered a second group of microbial
species closely redated to pariodontal disease, while Py,
B.f, and T.d. are considered a triad of perodontopathic or
ganisms, stroengly associatad with chronic and rapidly pro-
gressive periodontitis in aduls. Accurate quantification of
periedontal pathogens in subgingival plagque Is tharslore
neadad for understanding the elickogic role of these patho-
gens in perodontal disease.

The objectve of this sludy was to determine the asso-
ciation of these perodontal pathogens with the levels of
prabing depdh, i.e. shallow (< 4 mm) versus desp (= B mm)
pockats, by using the conventional PCR, a non-culiural lech-
niqua, 1o sami-quantify parodontal pathogens in the pockets.
Currently, the 165 rANA-based PCR, which uses a specific
primaer pair for each microorganism, seams o ba the rmast
sensifive and rapid method for determming the prevalence of
such a microorganism, Furthermore, in this study, the
prezanca of highly leukotoxic clone of A.4., characterirad by

a 530 bp-deletion in the i operon, was nvestigatad i both
aggressive and chronic pariodontils.

Materials and Methods

Subjects e

Six aggressive periodontitis (AP) patients, whose agas
ranged from 18 1o 42 years, and six chronic pariodontitis (CP)
patients, whose ages ranged from 45 o 66 years, wers
recruiled in fhis study. The diagnoses of AP and GP were
made according o the classification of the American Acad-
emy of Periodontology, 1389, The exclusion criteria were
previous uses of antibiodics and/or periodontal treatment within
3 months prior lo sample collection, smokers, pregnant
woman, and patients with anderlying systemic disease, a.g.
diabetes mellitus eic. Tha mathod of colleciing subgingival
plagque samples, possible risks ol infection, and banafils were
thoroughly explaingd, and a written conseni was obtainad
from individual patianis. The research design was approved
by the Facully of Dentistry Committee on Studies Involving
Hurman Beings, Chiang Mai University.

Samplea Collection

To first verily the methods of DNA isolation and PCR,
Iwenly-ning paper poinis were insarad Info the periodontal
pockats of an aggressive periodontilis patient (subject #0; 38
years oid), regardiass of the probing depth levels. All paper
podnts were then iransferred to a 1.5-mi microcentrifuge lube,
and tha methods of DNA isolation and PCR were followed as
described Delow.

To determing fthe essociation of penodontal baclsra
with tha levels of probing dapth, subgingival plaque samples
were collected from selected pockets. Two shallow pockets
(periodontal probing depth < 4 mm) and two deep pocksts
ipericdontal probing depth = 8 mm) wers salactad fram differ-
ant quadraniz within the same patiend. The sampling sites
were isolated with starila cotton rolls. Supragingival plague
was removed with a cotton pellet, and then alr-dried Two
sterlle paper points were insarted into & selected pocket unfil
resistanca was fell. The papar points were laft in the pocked
about 30 sec, and then ranslerred to & 1.5-ml microcentrifugs
tube, containing B0 ul of profeinase K buffer (12 mM Tris-HC|
pH 8.0, & mM EDTA, 0.6% sodium dodecyl sulfaia). The tube
was vigorously voriexed several times to lyze baciarial calls,
and 20 l of proteinase K (20 mgiml in 10 mM Tris-HCI pH
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8.0) {GIBCO BAL Life Technologies, Grand Island, NY, USA)
was then added fo diges! protein and decxyribonuclease
(DMase), The samples weare incubated In & water bath at
55°C lor 15 min with occasional mbdng.

Bacterial DNA Isolation

Altel incubation with proteinass K, bacterial DNA was
isolated by DMA axtraction columns from & GFX™ Genomic
Blood DNA Purification kit {Amersham Pharmacia Biotech
In., Piscataway, NJ, USA) scconding to the manufacturers
Instruction. Brigfly, 500 ul of the extraction bulfer (Amersham)
was added into sdmples, and the whole volume was then
Iransterred lo the columns, which ware centrifuged at 5,000 g
for 1 min at room temperatons.  Tha columng were washed
fwice with 70% ethamol, and DONA was alutad from columns
with 100 ul of pre-heated Tris-EDTA buffer, containing 10 mM

Tabde ¥, Primar paguerces and sires of PCR prodincts

Tris-HCI pH 8.0 and 1 mM EDTA.

Polymerase Chaln Reaction (PCR) and Gel Elec-
trophoresis

Ten parcent (= 10 pi) of bacterial DMNA samples was
amplified by PCR in & total volume of 50 pl, including 5 Wl of
10X PCR buffer (Invitrogen, Carlsbad, CA, USA), 1.5 i of 50
mb MgCL {Invitrogan), 1l of 10 mb dNTP mix {Invitrogen),
0.25 pl of Tag DNA polymerase (5 units/ul) (Imatrogen), and
1 i of each lorward and reverse primer. All primere used in
this study were generous gifts from Prof. lsao Ishikawa and
Dr. Makoto Umeda, Department of Hard Tissue Engineering
(Periodontology), Tokyo Madical and Dental University, To-
kyo, Japan, and thelr sequences as well as the predicted
sizes of PCH products were listed in Table 1. The ublquitous
primers (Table 1), which match most of all bacteral 165

Primes for Sequences (5' —+ 3 Pradicted sizes (bp)

A (foward) AMCCCATCTET BAG TTCTTCTIG | o s

MM ] ATG CCAACT TEA CAT TAAAT & T T Ty i) ]

Bxflorwdd)  gaew.ce  TTTGTC CATATT AMATCTOCTTOT: s ez ol swdon- 4@Sforhigh® < dirs Bhehid

Bx{revarse) ' b CAG ATC AAA ACC TRA TAACAG TATT WS s Gy bkl 1,006 for low* . 1) Al ke

Mm TR GCG TAT GTAACC TGC CCTCA fﬁ-ﬂt-‘" Fe = P T R

B freverse) TGC TTC AGT GTC AGT TATACC T o e

Pg florward) "% ABGCAG CTT GCCATACTG Ca

PG fwkrse) =" AGTGITAGOAAC TAG CBATGT L

PL (formard) TIT GTT GGG GAG TAA AGE GGG -

Ploevess)  TCAACATCTCTGTATCOTGCAY, .. . . seliiiit e .

Eﬁm’ ) TAATAC COAATG TGC TCATTTACAT gte el 2 =

Td (reverss) - mmﬁfﬂiﬁmmﬂ B 4w w1 i Wil Tl

Ubiquitous (forward) GAT TAG ATACCC TGG TAG TCOAG . . .

Ublquitaus (reverss) . COCGOBAACGTATTCACCE | o | o st s 4 PR b
Mo PLEY St g sl | A el e T B

.

* A 495-bp PCR product is dus to & 530-bp delstion in fha lsukotoxic gerie oparon, which is  chamcierstic of the high loxdily done of A2 ®

" &1,025-bp PCR product is the low toxicity clona of A.a. *,




