DNA sequencing methods and its
application in Endodontology
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The recent development of molecular biology techniques bas significantly increased the knowledge of
the bacterial diversity in endodontic infections. First-generation DNA sequencing methods such as
Sanger sequencing bave also contributed to the detection of novel microorganisms in the lower taxonomic
level (species or strains). Up till now, numerous studies have used broad-range PCR, followed by
cloning, and Sanger sequencing to identify the microbiota associated with endodontic infections. The
Sanger approacb has stood as the gold standard DNA sequencing tecbnique over the last three decades.
Houwever, it is supported that there is a high possibility for the endodontic bacterial diversity to remain
underestimated or undetectable because most of the molecular methods used so far are expected to reveal
only the dominant members of the bacterial community.

Next-generation sequencing technologies have revolutionized the analysis of microbial communities in
diverse environments, including the buman oral cavity. Massive parallel pyrosequencing is a next-
generation sequencing technology that allows for extensive sequencing of microbial communities in a
high-throughput and cost-effective manner. The technology provides a large number of reads in a single
run, resulting in great sampling depth and allowing detection not only of the dominant community
members but also of low-abundance genera. For the above reasons, pyrosequencing is becoming one of
the leading sequencing technologies for 16S rRNA-based microbial diversity analyses in Endodontic
microbiology.

The present article reviews several aspects of the first and next-generation DNA sequencing technologies,
including its principles, applications and the significant contribution of the pyrosequencing approach to
the study of the endodontic microbiota.
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Mé£9odo1 npocdiopiopov ting
voukAeoudikne aAAnAouxiag tou

DNA (sequencing) ka1 n epappoyn
tou¢ omyv Evdodovioroyia | wm

I'. T¢avetakng', E. Kovrakiwtng’ e

H npéogparn avanroln tww uedédawv tns Mopawis Biodopias kar n evpeia epappopi tovs otn MixpoBiolopia tawv piluciv
owlivar éyer cuvrtedéoer anpavticd otn Siebpovon Tns preans oyeticd pe  Bawrnprawi mowadopopgia v Aopcdewr
evdodovricris artiodopias. Or pédodor mpoabiopiapod tns vovideoriucris alAndovyias tov DNA 1us pevids, dnws n avd-
Avoon watvd Sanger, éyoov cuveiogpéper onpavtind otov Topga avtd Kai GOPKEKPIUEPa GTHY aviypevon véww pikpobiadv ei-
Scv 1 SragpopeTivadv ovedeyadv Tov 18iov eidovs. Méypt oipepa apuetés pedéres éyovr ypnarpononicer atn pedodolopia tovs
v alveibawri avtiSpaon modvpgpdons evpéos ddcpatos, 6mov perd and whwvomoinan Twv mpoidvTwr s kar avdlvon
twv alndovyicdv mov AauBavovtar pe Biaon t uédodo Sanger éyovw elacpaliver onpavtinés minpogopies oyerid pe
utpobBrawii yAawpida mov avantéscetar ot podvapévovs piliovs owlrives. H avdAvon wata Sanger edswpeito ws n teyvuc
avagpopds pia tov mpocdiopiopd tns vovieoriSuais aldndovyias pia mavew and tpers dewacries. (dordoo, dnws vmoaTh-
pidetar, n mBavdnra vnosktiunons tns pikpobiawiis yAwpidas mov avantéeaerar oe polvopévovs piikots cwliives eivas
ibtatrepa oypnd, kadds o1 mapandvew Teyrikés emTpénovy THY APIYPEDGH PEPO TP PIKPOOPPAPIGHD TTOV AVEDPIGKOVTAI
o¢ oymli ovpkévtpwon péoa orne modgnai wordétnta. O teypicés mpoabiopiopod s vovieoriSiuis aldndovyias Tov
DNA 2ns pevuds égoov o8npricer orno epBadvvon s avaloons twv pikpobrardv mAndvopciv mov avantéscovtar oe d1d-
gopa mepibaldovra, sopmepidayBavopéns kar s oroparicis wordtnras. O palucd mapaddnlos mpoadiopiapds s vov-
wheoriucris aAAndovyias pe Bdon To mopogpwagopics (pyrosequencing ) aviier atis mapandve TeyvIKEs, emTpENoOPTAs TH
o¢ Bidos avddoan pikpobraxav mAndooudv e iéatrepa anotedeoparins 1pdmo war pe ayetind yaunAs wdaros. H reyvuc
ebaopalier tov mpocSiopiopd yihiddav 1 war exatoppvpicor alnlovyicdv Bacewr o pia war pévo pépnon, aviyvevovras
napaAnda Bawtnpiaxs DNA novo Bpiouerar oe 1aitepa yaundi sopicévipwaon oto Seippa. Tia tovs napandvew Adpovs n
Teypicii pyrosequencing eCedioaetar otadiad oe pia and mis mo onpavtikés pedddovs avdaoons s pikpoBrawis ylawpi-
Sas otno EvSodovrodopia. Xwonds tns BiBAoppaguiis avtits avacudmmaens eivar va napovatdaer Tis Bacikés apyés tov
uedddewr mpoadiopiapot s vovudeoniSiwris adndovyias tov DNA war va mepippdiper t1s wdpies teypinés mov Bpiowovn
uéypr oripepa epappopti atne Evdodovrodapia pe otdyo tno mepartépw war ae Bados Sipeonan tns pikpobraiis yAwpidas
podvapévaw piliadv cwlivan.
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