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MopLaKEC TEXVIKEG LE edpapuoyn otn Blotexvoloyia
Tpodipwy



Enicnuavon Tpo@ipwv

FeviKEC O1ATAEEIC ENIOCAUAVONC TPOPIU®WV

H Baoikn vouoBeTIikn Npa&n nou puBuilel BepaTta enionuavonc, napouaciaong
Kal dlapnuiong TwV TpoPipdwyv eival n Odnyia 2000/13/EK.



Apbpo |

I.  H mopovcue odnyic apopd tnv eTMICTHAVCOT TOV TPOPLHMOV
Tov mwpoopilovial va mapudoBolv @g £youv GTOV TEAKO KOTO-
VoA®TY, KOO emiong KoL OpLoHEVE CNTNHATO CGYETIKG PE TNV
TUPOLCLOCT KOL TT) OWUPTHLGT] TOUS.

2. H mopovca odnyia epoppoletul eTIGNGC KOL GTU TPOPILE TOL
npoopilovial va mopadobovv GTa £0TIATOPLE, VOGOKONELD, KUAL-
Keld KUl OAAEC MUPONOLES MHOVAOEC ONUOIKNG €O0TIUONG, EQPECNG
KOAOUUEVES «PLOVAOES OPUOIKNC ECTIUOTSY.

3. Katd myv évvola g mepodons 0onyiag voeltul og:

(1) «EMLCT|HAVCT»: Ol Pveieg, eVvOeiels, epmoplkd M Propnyavikda
oNpatd, £KOVeS N cvpfoiu mou avaQEpovial ' £va TPOPLILO
Kul @gepovial o€ KaBe ovokevacia, £yypugo, TIVUKidU,
ETIKETTA, OUKTUALO 1] TEPLAGipLE TOU GUVOSEVLOLV 1] UVUPE-
POVIUL GTO TPOPLPO AUTO:

f) «TPOCUCKEVUGHEVO TPOPIHO»: 1] HOVUOE TOANGE®MS TOU
npoopiletar vo mopovciechel ¢ €yel OTOV TEALKO KOTU-
VOAMT] KOl OTIS JOVAOES OMUSIKNG €CTIOONG KOl  TOU
UTOTELELTAL ATO £V TPOPLILO KUl T1] CUCKELUCIN, LECA GTNV
omoia £yeL tpomomonbel mpLv AMO TNV TPOCPOPE TOU TPOG
ﬁc’:-},nm] e’ OCOV 1 CUCKELUGLU uu*tf] TO KOAUTTEL OALKG T
HEPLKG, ailG KOTd ‘EpDTEO MOV VO pmyv elval duvatov va TpOTO-
nomBei  to nsptﬁfﬂ-uavo yople va  avorytel N Eva
tpononomBel 1 cuockevUGid.




Apbpo 2

I.  H emonpoven kai ot TpomoL GUUPOVE E TOUS OTOLOUG
TPAYNATOTOLELTUL dEV TPETEL:

@) va elval QUCE®S TETOWIG, MOCTE VO 00Nyel oe MAGVN TOV
ayopUcCTY], 1O1MC:

1) O TPOS TU YUPUKTINPLOTIKE TOU TPOPipov KUl 101 TN
@UoT, TNV TALTOTNTW, TIS 1010TNTES, TNV ouvleon, v
TOCOTNTU, TN  OWINPNCIHOTNTE, TNV  KATayoyn 1)
TPOEAELCT], TOV TPOTO MUPUCKELN G 1| ANYE®C,

1) pe TNV UmOS0CT] UnO TPOPLUO UTOTEAECUATAV 1] 1OLOTNTOV
oL dEV £YEL,

111) PE TOV LTALVLYRO OTL TO TPOPLUO EYEL LOLXITEPE Y UPUKTTPL-
GTLK(, EVO CTNV TPAYHUATIKOTNTU OAU TC TUPONOLL TPOPLUA
£YOUV QUTA TA 1O YUPUKTINPLOTIKG:

B) pe v emupiAaln TOV KOWOTIKOV JLUTUSEMV CYETIKA NE T
(PUOLK( PETUAALKA VEPL KOL e TU TPOPLUC ELOIKNC SLUTPOPNS,
VO Omooidel G TPOPLHO OOTNTES TPOAMYNGC, GYOYNS Kol
Oepuneiug omowacdnrote avipomuvne acbevelas N va emko-
AEITUL TIC 1O10TNTEC UUTEC.




2. To ZupPodiio, coppova pe N Swwdlkacia mov TpoPremetal
cto apbpo 95 g cuvON KNG GUVTAGCEL KUTUAOYO, EMLOEYONEVO
MEPUITEP® OLELPUVOT], OTOV ONOL0 TEPLEYOVIUL CUVUAPOPES TAOV
omoim®v M ¥PNOoN, KATd TNV £vvola INng mapaypagov 1, mpemer va
anayopevbel N va meproprabel.

3. Ot anoayopeloels 1| Ol TEPLOPICHOL TOU TPOPAETOVIUL GTIS
napaypagous 1 kar 2 epappolovial emiongs:

() GTNV MEPOLCLUCT) TOV TPOPIHOV KUl 101Kg GTO CYNHA 1| 6TV
oY1 mov diveTUl G CUTA 1) OTT] CUCKELOCLE TOUG, OTO LALKO
GUCKELUCIUS TOU ¥ pnolponombnke, otov Tpomo mou &ival
TpononompeEve Kabdg emiong kat oto yopo ekbecemg Toug,

B) otn Swwgpnpio.




+

Aptipo 3

H emonpovon tov tpogipmv mepllapPavel, copeova e

TOUZ OPOLS KUl LTTO TNV EMPUAOST TOV TUPEKALGE@DV TOL PO Pre-
novtar otu apbpo 4 Ewg 17, T1g akdAovbec UTOYPEMTIKES
evoeiiels:

[y

[

b

. TNV OVOHOCLE TMATCE®S
. TOV KOTAAOYO TMV GUCTUTIKOW:

. TNV MOGOTNTU OPICHEVOV GUGTUTIKAV 1] KATNYOPLOV CGUCTU-

TIKOV CUHQOVU [E T MaTadels tou apbpou 7-

. TNV Kubupn mosodTNTO, Y10 T¢ TPOCUCKEVEGIEVE TPOPLUA:

TNV NHEPOUNVIC  EAAYLIOTNG  OLWOTNPIGLHOTNTAS 1) OTNV

MEPITTOCT TOV TPOPIH®V TOUu gival pikpoProroyikdg eCut-
PETIKG OALOLOGIUA, TNV TEALKN NHEPOUNVIO UVAAOCTC:

TS Wwitepeg ouvinNKeg dlUTNPNCEMS KUL ¥ PIOE®S:

. TO OVOHO 1] TNV EUMOPIKT) eM@VUHiLC Kot T dtevbuvomn tovu

KUTOOKEVOGTI] 1] TOU CUCKELOOTI) EVOS TOANTY E£YKUTECTT-
LEVOL 6T0 eCOTEPLKO TN Kowodtntog.

Ev tovUtolg, ta kpatn pEAN pmopolv, ywo to Poltupo mou
TUPAYETUL GTV EMKPATELE TOLS VO PNV UTULTOUV TTUPE LOVOV
MV EVOELST] TOL KUTUOKELUOTY), TOU GUOKELUOTY) 1 TOU
TOANTY.

Yno v em@UAaln NG TANPOPOPNCE®S Tov TpPoPiemetal
oto apbpo 24, tu kphin pEAN @vakowvavouv otnv Emitpomn
KOl GTO GALa KpaTn peAN kaBe petpo mov Aapfavouv duvapet

ToUL GeUTEPOL EdUPLOL:




8. TOV TOMO KATAY®YNS N MPOEAEVGEMS OTIS MEPINTOCELS TOU 1)
nopdienyn g evoeiems avtng Bu NTav duvatdv v dnpoup-
YNOEL GTOV KUTUVUAMTY) ECPUANEVT] EVIUVTMCT) OYETIKA PE TOV
TPUYROTIKO TOTO KOTUY®YNS 1| TPOEALEVGEMS TOU TPOPipov:

9. 0dNYyieC ¥PNCEDS GTINV MEPINTOCT GTNV OMOlQ 1| NOPAAeEY)
ToUg 0ev DU EMETPEME T1) COGTI Y PNCT TOU TPOIOVTOS:

10. yio ta mOch pE MEPLEKTIKOTNTO GE OLVOMVEULNR HEYUALTEPT
and 1,2 % kat' oyko, m avaypapn touv KinBéviog kot Oyko
LAKOOALKOU TiTAOV.

2. Katd mopékkiion g mapaypagov 1, 1o kpatn HEAT
umopoltv va datnpnoouvy ywe v ebvikn touvg mopayoyn TIg
ebvikeg owatalelg mov emParrovy TNV EVOELEY) TNG EMUYELPNCEMS
TUPUCKELTS 1) CUCKELUGLUS,

3. Ou dwralelg Tov mupoviog apbpou dev emnpealovy T1g £161-
KOTEPES 1] YEVIKOTEPESG OLUTASELS OYETIKG [E TU PHETPO KOL oTAONO
(neTtpoiroyia).




E10IKEC O1aTAEEIC ENICNUAVONC TPOPIU®V

AAAEPYLOYOVO CUCTOTLKA

H O6nyla 2003/89/EK, n omola tpomnomotel tnv Odnyia 2000/13/EK, mapabEtel £€vav KataAoyo
AAAEPYLOYOVWVY CUCTATLIKWY, TA OTIOLOL OTAV XPNOLLOTIOLOUVTAL OTO TIPOCUCKEVACUEVA TPOdLU
odeilouv umoxPEWTIKA va avaypdadovtal oTnV enLonpovon Twv Tpodipwy, kabwc Bewpeitatl
OTL evOEXETAL VO TIPOKAAETOUV aAAEpYieC o€ evaioBntec opnadec mAnBuaopou 1) eumadn atoua.

NpooBeta

Obnyia 94/54/EK tn¢ EMITpomn g oxXeTka pe TNV avaypadr, oTnV EMLOAUOVON OPLOUEVWV

TPOoP Wy, UTIOXPEWTIKWVY eVOELEEWV MEPAV TWV TTPOPAETIOMEVWY amo tnv odnyia 79/112/EOK
Tou 2upPBouAiou. TeAeutaia tpomomnoinon €ywve Pe TNV :

Obnyia 2004/77/EK tng Emtporrc, yia tnv tpomnomnoinon tng odnyiog 94/54/EK oxetika pe tTnv
ETILONLOLVON OPLOUEVWY TPOP LWV TIOU TIEPLEXOUV YAUKUPPLILKO 0V KOl TO HETA QUWVIOU AAaC
TOU.



http://eur-lex.europa.eu/LexUriServ/site/el/consleg/1994/L/01994L0054-19960425-el.pdf
http://europa.eu.int/eur-lex/pri/el/oj/dat/2004/l_162/l_16220040430el00760077.pdf

AwatpodlKn EMCAUAVGH

Obnyia 2008/100/EK tn¢ Emitpomnnc, yla tTnv Tpomonoinon tng odnyiag 90/496/EOK tou
YUUBOUALOU OXETIKA LLE TOUC KAVOVEC TNC SLaTtpodIKAC ETLOAOVONC TwV Tpodipuwy, 0cov
adopA TIC CUVIOTWUEVEC NUEPAOLEC TPOPLKEC OOOELG, TOUC CUVTEAEOTEC LETATPOTING OF
EVEPYELAKN afla KoL Toug opLlopoUc.

0bnyia 90/496/EOK tou ZupPouliou, OXETIKA UE TOUC KOVOVEC ETILONUOVONG TWV TPODLHWY
0oov adopd TIC TPODLKEC TOUC LOLOTNTEC.

Avaypadn nocootol evoc cuotatikoU (Quantitative Ingredient declaration, QUID)

BOELO KPEOLC

Tpodua rtov tepLtExYouv Kwvivn i / Ko Kadeivn

Kakdo - ZokoAdto

Avayvwpilon Naptidoc

AnAoUEVO BAPOC MPOCUCKEUNOUEVWV TPODLULWV



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:285:0009:0012:EL:PDF
http://eur-lex.europa.eu/LexUriServ/site/el/consleg/1990/L/01990L0496-20040109-el.pdf

OL KaTtavoAwTEC o€ OAN TNV Evpwnaikn Evwon €xouv otn S1aBeor Toug Lol OAOEVO AUEAVOUEVN
TIOLKLALa Tpodipwy, Kuplwe o O,TL adopd BLOUNXAVIKA ETIEEEPYATEVAL KOLL
T(POTIOPACKEVOOUEVA TtPOoiovTa. Emopévwg, kaBlotatal oAogva kal o SUOKOAO va KAVEL
KATIOLOC UYLELVEC €TILAOYECG, oL oTtoiec Baoilovtal og opBR evnUEPWON, TN OTLYUH TIou PplokeTal
oTouC SLadPOUOUC TWV COUTIEPUAPKET. H emonipavon Twv Tpodipwyv lowg elval €vag ypriyopog
0ONYyO¢ EVNUEPWONC TWV KATAVOAWTWY OE OXECHN UE TO BPETTIKO TtEPLEXOUEVO SLadOpwv
npoiovtwy. Map’ OAa autad, n onUEPLVA XPrON TOUC KOL TAL TIPAYMOTLKA OTTOTEAECLATOL TIOU
gxouv otn SLapopPwon Twv TEAKWY ETIAOYWV TTOU PTAVOUV O0TO KOAAOL TOU OOUTIEPLLAPKET,
TIOPOLEVOUV AyvwoTa. ErmAgov, ol SLadopeTLKOL TPOTIOL EVNUEPWONG TWV KATAVOAWTWY
(rtivakec Statpodnc, n «orpavon Twv davaplwvy», ot Evésiktikéc Huepriotec NpooAndetc (GDA),

Aoyotura rou adopouV TNV VYEia, K.A.) umopoulv va eTiildEpouv SLadopPETIKA ATOTEAETHOTAL.



Ma va avadepBoupe AEMTOUEPWE OTLG SUVATOTNTEC TNG EMLONHOVONG TPODIHWY W XPAOLUNG
niNYNS SLatpodkAC EVNUEPWONC, TO HLKPO cUAAOYLKO ipoypappa FLABEL Ba efetdoel Toug
SladopeTikoUc MaPAYOoVTEC, oL omoiol 0dnyoulv amo tn SLABECIUOTNTA TWV ETLKETWY OTLG
embpaoelc otn dtatpodikn mpocAnyn. To FLABEL ypnuatodoteital amo 1o 7° eupwnaiko

KOLWOTLKO TTAaLOLO.

To mpoypappa FLABEL gival pia epeuvntikni Kowvompatio, otnv omoio CUPUETEXOUV 12
ouvepyateg (akadnuaikol, un KUBEPVNTLKEC OPYOVWOELS, TWANTEC ALAVLKNG) arto 8 SLadOPETIKEG
Eupwmaikeg XWPEC, KoL TO OTIOLO CUYKEVTPWVEL EEELOLKEVEVEG YVWOELC YUPW OTIO TOUC TOUELG

NG SLtatpodng, TNG CUUTMEPLPOPAC TOU KATAVAAWTN), TWV OLKOVOULKWY KOl TNG EPEUVAC AYOPAC.



ZEKLVWVTOC ME TNV a€loAoynon tng LoxUou oo TTPAKTLKAC Tou edpappoletal yia tn dtatpodikn
gnionpovon otnv Evpwrnaikn Evwon (27) kat tnv Toupkia, To FLABEL cuykekpLlpuEVa OTOXEVEL val
avakaAUPeL av ot Statpodikéc mAnpodoplec emnpedlouV TOUG KATOVAAWTEC OTNV EMIAOYN TWV
Tpodipwy, mooo duvatn eival autn N emppor), UTO ToLeC cuvOnkec epdaviletal, molol
TIOPAYOVTEC £lval uTteLBuUVOL yLa TNV EUPAVION TNG, KABWC Kal av To amoteAeopa dStadEpeL

avapeoa o S1adopeC OUASEC KATAVOAWTWV.

Food Labelling to Advance Better Education for Life

http://www.flabel.org/en/
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210 MAQLCLO AUTO, OL OTPOLTNYLKOL OTOXOL TOU TTPOYPAHATOC ivo ot E€AC:

Na kaBoplotel mwe oL Statpodikec MANPOPOPLES TTOU UTIAPXOUV OTLC ETIKETEC TWV TPOPIHwWY
ennpealouV TI¢ SLATPOPLKES ETULAOYEC, TIC CUVABELEC TWV KATAVOAWTWYV Kal AAAa B€pata vyeiog
Ttou oxetifovtal pe to daynto, avantloooviag Kol epapolovtac Vo EVIOLO EPLLNVEVUTLKO

nAaiolo, Tov Ba EVOWHATWVEL TOCGO TLC MTANPOPOPLES TNS ETLKETAC 00O Kol AAAOUC TTAPAYOVTEC.

Na TtapEXEL TIC ETILOTNUOVLIKEC BAOELC yLa TN XpRon Twv dtatpodikwv TAnpodopLwv Tou
UTTAPXOUV OTLC ETLKETEC TPOP MWV, CUUMEPIAAUBAVOUEVWV TWV ETILOTNOVLKWY QPXWV YLOL TNV
aéloAoynon TG enPPonC Twv SLAPOPETLKWY CUCTNUATWY ETILONLOVONC, LE OTOXO VA
xpnotpomnotnBoulv ano kowvou amno Wopupata tne Evpwnaikic Evwong, ano Blopnxavieg
TPodipwy, KUPLWCE A0 ULKPEC KL LECALOU LEYEDOUC ETILXELPACELG, KOBWC Kol artd AAAa

evbladepopeva pépn (stakeholders).



Ta anoteAéopata
‘Evac eUpWTAIKOC XAPTNC UE TLC SLatpodLKEC MANPOPOPLEC TTOU UTIAPXOUV OTLC ETIKETEC
TPodipwV og OAEG TIC XWPEC TNS Evpwmaikn¢ Evwong, o onoloc Ba deiyvel og molov Babuod

UTTAPXEL ONUEPO SLAOPETITLKN EMLOAMAVON OTLC CUCKELAOLEC o€ SladopeTika pEpN tnG Evwonc.

MAnpodoplec OXETLKA UE TO TWCE AKPLBWE OL KATAVOAWTES KATavooUV Kol SLafAalouV TIG ETLKETEC
TPOodiHwWY, TIOLEC ELVAL OL TILO EAKUOTLKEC KOL EVNMEPWTLKEC ETIKETEC, KOL TTOLOC Eivall 0 KAAUTEPOC
TPOTIOC yLa va emiteuXOel pial Loopporia avapeoa otnv apoxn amAwyv aAAd Kol ApTLwV
Statpodpikwv Anpodoplwy, SLEUKOAUVOVTAC KATA QLUTOV TOV TPOTIO Lo EAEUBEPN Kal

EVNUEPWHEVN ETLAOYN.

MAnpodoplec yla Tov TPOTo Xprion TNG ETKETAC TPOGIUWY O0TNV KABNUEPLVA TIPAKTIKA. AUTO Ba
Baolotel og MapATNPACELC HECA OTA KATALOTAMATO MWANONCG Kol o€ §€SOUEVA TTOU TIPOKUTITOUV
arto T LNXOVAMATO OAPWONG OE KATOOTAMATA ALAVLKAC TTWANONC, KATAARYOVTAC O
TIANPOdOPLEC OYXETLKA UE TO TTWCE OL SLATPOPLKEC ETIKETEC UIMOPOUV va SLopopdwoouV Kal va

ETINPEACOUV TLC KATAVOAWTLKEC TAOELC.



Ta anoteAéopata

YTOLXELOL OE OXEON E TO TTWCE Ol KATAVOAWTEC SLapopdwvouv amoPeLg yla To OO LYLEWVA Eilval
TO TIpoiovTa KoL TTWE oL SLATpoPLkEC TTANPODOPLEC TTOU UTIAPXOUV OTLG ETLKETEC AAANAETILOpOULV
e AAAec mAnpodopiec mou epmAékovtal o€ autn tn dtadikaoia, cupmepAapBavVoOUEVWY TWV

HEOWV HAlLKNG EVNUEPWONG, TNG SLadriULong Kal TG oXOALKN G ekmtaidevonc.

YTOLXElOL OE OXEON UE TO TIWCE OL ETIKETEC TPOP LWV UITOPOUV VA EMNPEACOUV BDETIKA TN
Statpodikn mpocAnyn twv natdlwy, Bacel tou poAou nou aillouv oL SLATPOPLKEC
nAnpodopiec otic anopacels mou AapBAavovtal OXETKA LE Ta TPOPLUA OTTO TLC OLKOYEVELEC LLE

moudLa.

EMLOTNUOVIKA TEKUNPLWHEVEC TIPOTACELS BEATLOTWY TIPAKTIKWY SLATpoPLlKAC orjpnavongc, ot
OTtoLlEC £XOUV SOKIUAOTEL O€ MPAYUATIKEC ouvOnKeC. Eva cUvoAo BEATIOTWY MPAKTLKWY YLOL TV
aéloAoynon tng enidpaong tn¢ SLtatpodLKAC EMLONUOVONG OTNV EMIAOYN TTPOIOVIWVY ATtO TOUC

KOTOVOAWTEC.



MopLaKEC TEXVIKEG LE edpapuoyn otn Blotexvoloyia
Tpodipwy



Ye avtiBeon He TG MPOUTAPYXOUOEC KAAOLKEC MIKPOPBLOAOYIKEG TEXVIKEG Tou PBaocilovtal
Kuplw¢ otn ¢alwvotumikiy Kkatoypadn Kol Topatpnon, HE ONMOTEAECHOA TN TIEPLOPLOMEVN
OLOKPLTIKA LKAVOTNTA, OL MOPLOKEC TEXVIKEC otnpilovral oTn YOVOTUTILKA avaAuon Twv
ULKPOOPYOAVIOHWY. [1l0 OCUYKEKPLUEVA, TIPAYHOATOTIOLOUVTOL HEAETN KOL XOPAKTNPLOHOC TWV
VEVETLKWV SEIKTWYV TWV ULKPOOPYOVIOUWY HEOW KATAAANANC eTteéepyaciog TOU YEVETIKOU TOUC
UALKOU (DNA). Mot oo TLG TILO OTTOTEAECHOTLKEG KOl QLELOTILOTEC TEXVIKEG €lval n SoKLUN NG
MoAAamAng Aluoldbwtng Avtibpaon MoAuvpepdong (Multiplex Polymerase Chain Reaction —
MPCR).



H PCR mpaypatikol xpovou (Real-Time PCR) emiong amoteAel pio oAU Loxupry HOPLOKNA
TEXVIKN QVviXveuong HLKpoopyaviopwy. Baoiletal otn kataypadn tng svioxyuonc tou DNA-
OTOXOU O€ TIPAYMATLIKO XpOVOo HE TN Xpnon KatdAAnAnc¢ ¢Bopilovoac xpwoTlknG. Etol, yivetal
apeon kotaypodr TOU ONMOTEAECUATOC XWPLC VOl QTOLTE(TOL TEPATEPW EMeéepyaocia TwV
MPOILOVTWVY TNC avtidbpaonc (Sltaxwplopnoc os mAKTwHa ayopolnc). NMapdaAAnAa, to SuVAULKO
gupo¢ dlayvwong kat n gvalcbnoia tng pebodou eival vPnlotepa evw ta Pevdwe OeTIKA
amoteAEopaTa ToU evOEXOUEVWCE var Ttapatnpnbouv oe oxéon He tn oupPatiky PCR eival
HELWUEVA KaTd 99.9%. H Real-Time PCR €xeL xpnolpomolnBel yLa tTnv HOPLAKK TaUTOToinon Kal
noootikonoinon twv L. casei, L. paracasei, L. rhamnosus, L. delbrueckii, L. fermentum,
L.plantarum kol L. reuteri pe XPrion QVIXVEUTWV ELSLIKWV yla TUAMA TOU plBoocwukol yovidiou
16S auTtwVv TwV OTEAEXWV OAAA Kol PE ovAAoyo TPOMO yla TNV Toutomoinon oteAexwv L.

acidophilus.



2Tn MEPLMTWON TIOU TO YOVISLWHO TWV HULIKPOOPYOVIOUWY TIOU TIPOKELTOL va HEAETNOoUV dev
glval yvwoto umopel va xpnotpomnotnBei n texviky RAPD PCR (Tuxaia Evioxuon MNMoAuvpopdikou
DNA PCR 1 Random Amplified Polymorphic DNA PCR). ZUpudwva Pe TNV €V AOyw TEXVLKA, N
avtidpaon PCR mpaypotomoleital Ye €KKWVNTEG Tuxaiag aAAnAouyxiag, pRkoug 8-12 Bdaocswv.
YuvnOwc armattouvtol 3 pE 6 avtldpAoelg He SLaPOPETLKOUC EKKIVNTEC WOTE va TIPOKUYPEL Eva
HOVAOLKO TPOTUTIO yla KAOe €€eTallOEVO OPYAVIOUO, HETA TO OLOXWPLOMO O TAKTWUO
ayopolng Ttwv Tmpoioviwv NG avtidpaong PCR. Xta mAeovektiupata tnN¢ HeBOdou
nepthapfavovtal n vPnAn akpifsla tng avaduvong, o XopHNAOC XpOvog OAoKANpwong Tng
UEAETNG KABWC Kol TO OXETIKA XOUNAO KOoToC Ttwv oaviwdpaotnpiwv. H RAPD PCR é€yel
xpnotpornolnBel ywa tnv aviyveuon kat tauvtomnoinon dtadopwv AaktoBakilwv oe KAANEPYELEC

yloouptng katBwc Kot o€ AAAa TTPoBLOTLIKA TPOdLUAL.



T€MAog, ot DGGE (Denaturing Gradient Gel Electrophoresis - nAektpodpopnon MNKIWUATOC O€
Stapfabuion amodiataktikol mapayovta) kot TGGE (Temperature Gradient Gel Electrophoresis
nAektpodopnon mnktwpotoc oe dtofabuion Bepuokpaocioc) sivat PCR BaolllOMeEVEC LOPLAKEC
TEXVLKEC TIOU ETUTPETMOUV TNV OVAAUON KOL TAUTOTIONON POKTNPLOKWY OTEAEXWV ETEPOAOYWV
MANBuoUwWyY, Xwpic va Tpoamatteitol SlaYwPLOHOC Twv HKpoBLlakwy KoAAlepyelwv. la
napadeypa, n texvikn DGGE €xel pe emituyia xpnotpomnolnBel yla tnv aviyveuon oteAexwv L.
delbrueckii subsp. bulgaricus kat S. thermophilus o€ avBpwWTLVO EVTEPLKO TIEPLEXOUEVO UOTEPQA
QMo KATAVAAWGON TPORLOTLKAC yLaoupTne, YEYOVOC olaitepa onuavtiko yia tnv eniPBePfaiwon
¢ Spaon tou mpofLotikol tpodipou.

Mapopoleg peAETec €xouv avadepBel kal yla tn xpnon tng texvikng TGGE.



H dokiw tng MoAAanAng AAvodwtng Avtidpaon MoAvpepaong (Multiplex Polymerase Chain
Reaction — MPCR)

ApXLKA, YIVETOL CUYKPLTIKA LEAETN TNG dAANAoUXiaG EvOC KaBoAlkoU yovidiou pe okomo tnv
aviyvevuon noAvpopPlkwyv B€cswv, SNAadn XapaKTNPLOTIKWY YL TO OTEAEXOC TtPOC dlepelivnon
YEVETIKWV TIEPLOXWV. 2TN CUVEXELA, BAon Twv ToAvpopdLkwY autwyv BEcswv oxedlalovtal ot
avtiotoLlyol EKKIVNTEG yia tn dokiury MPCR. MapdAAnAa yivETOL AITOUOVWON YEVETIKOU UALKOU
Qo TOUC ULKPOOPYOVIOUOUG, TO omoio Ba xpnotpomotlnbei we uAtpa yia tnv avtidpaon
moAvpepLopov. H avtidpaon npayuoatormnoleital o€ 6K cuokeun (BepULKOC KUKAOTIOLNTAC) KoL
TO QITOTEAECA UTTOPEL VA YIVEL YVWOTO o€ Alyotepo aro pio wpa. H MPCR xapaktnpiletal yia
™ ToxuTnTa, TNV vPnAn emavaAnPLuotnta Kot tn SLakpLtikn wavotnta tne. Mpoodarta, £xel
xpnotpornonBet yla tnv avixvevon tou L. casei ATCC 393 og KOAAEPYELEG TIPOBLOTIKWV

Tpodipwv aAAd kal o BloAoyka Selypata.
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Optimization of Multiplex Reaction
Components

Amount of primer (Step 5, B and
C). Initially, equimolar primer concen-
trations of 0.2-0.4 uM each were used
in the multiplex PCR (Figure 3c). but
there was uneven amplification, with
some of the products barely visible
even after the reaction was optimized
for the cycling conditions. Overcoming
this problem required changing the pro-
portions of various primers in the reac-
tion, with an increase in the amount of
primers for the “weak” loci and a de-
crease in the amount for the “strong”
loci. The final concentration of the
primers (0.04-0.6 pM) varied consider-
ably among the loci and was estab-
lished empirically.




dNTP and MgCl, concentrations
(Step 5D).

dNTFE The significance of the dNTP
concentration was tested in a multiplex
PCR test with primer mixture Y-4.
Magnesium chloride concentration was
kept constant (3 mM), while the dNTP
concentration was increased stepwise
from 50-1200 uM each (Figure 4b).
The best results were at 200 and 400
uM each dNTP, values above which the
amplification was rapidly inhibited.
Lower dNTP concentration (50 uM) al-
lowed PCR amplification but with visi-
bly lower amounts of products. dNTP
stocks are sensitive to thawing/freezing
cycles. After 3-5 such cycles, multi-

plex PCRs often did not work well;
products became almost completely in-

visible. To avoid such problems, small
aliquots (2-4 pl, 10-20 reactions) of
dNTP (25 mM each) can be made and
kept frozen at -20°C and centrifuged
before use. This “low stability” of
dNTP is not so obvious when single
loci are amplified.

MgCl,. A recommended magne-
sium chloride concentration in a stan-
dard PCR is 1.5 mM at dNTP con-
centrations of around 200 1M each. To
test the influence of magnesium chlo-
ride, a multiplex PCR (mixture Y-3)
was performed, keeping dNTP concen-
tration at 200 pM and gradually in-
creasing magnesium chloride from
1.8-10.8 mM (Figure 4c). Amplifica-
tion became more specific (unspecific
bands disappeared), and the products
acquired comparable intensities (at
10.8 mM). In PCRs with up to 20 mM
MgCl,, products became barely visible,
as if the reactions were inhibited (not
shown).




Amount of template DNA and Tag
DNA polymerase (Step 5, A and D).
At DNA template quantities between
30 and 500 ng/25 pL reaction, mixture
Y-3"* showed no significant differences
(Figure 4f): however, below 30 ng the
amount of some of the products de-
creased. When the amount of template
DNA is very low (pg of DNA), efficient
and specific amplification can be ob-
tained by further lowering the anneal-
ing temperature, sometimes by as much
as 10°-12°C (data not shown).

Different concentrations of Tag
DNA Polymerase (Perkin-Elmer) were
tested using primer mixture Y-3 (Figure
5a). The most efficient enzyme concen-
tration seemed to be around 0.4 L or 2
U/25 pL reaction volume. Too much
enzyme, possibly because of the high
glycerol concentration in the stock so-
lution, resulted in an unbalanced ampli-
fication of various loci and a slight in-
crease in the background. Five native
Tag DNA polymerases, from five dif-
ferent sources, performed similarly on
mixture Y-4 in 1.6 PCR buffer using 2
U725 ul. (Figure 5b).

We have presented a series of exam-
ples of testing various parameters to
optimize multiplex PCR. Optimal com-
bination of two of these parameters, an-
nealing temperature and KC1 (salt) con-
centration, is essential in any PCR to
obtain highly specific amplification
products. Magnesium chloride concen-
tration needs only to be proportional to
the amount of dNTP. and these values
can be constant for any reaction. Al-
though gradually increasing magne-
sium chloride concentrations may fur-
ther influence the reaction, the other
two parameters mentioned seem to be
much more important in obtaining spe-
cific, high yields of PCR product(s). In
multiplex PCR, adjusting primer
amount for each locus is also essential.
Figure 1 illustrates a rational approach
for developing efficient multiplex
PCRs. The list of various factors that
can influence the reaction is by no
means complete. Nevertheless, opti-
mization of the parameters as presented
in this work should provide a basic way
of approaching some of the common
problems of multiplex PCR.




Multiplex PCR:step-by-step protocol

Step 1. Choose primer sequences
- GC = 30-B0%

- 20bp or longar
- ped-separable ampltication products

Step 2 Testflign primer saquences
- ‘with each other
-« BLAST prograrms Tor repetitive sex),

Step 4. Multiplex PCR: squimalar prirmer mix
- 0.1-0.4ubd each primer -
- use PCR program from Step 3
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-c} re-chack primans for intaractions with sach athar
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Table 1. List of Lactobacillus strains included In this study

Reference strains Collection No. Accession MNo. Bases at diagnostic sites (78, 156, 189)
Lactobacillus acetotolerans DSM 20749 AF429666 A-T-T
Lactobacillus acidipiscis DSM 15836 AJe21719 T-A-T
Lactobacillus acidophilus DSM 20079 AY424311 T-A-T
Lactobacillus alimentarius DSM 20249 AY424318 T-A-T
Lactobacillus amylophilus DSM 20533 AY424319 G-A-C
Lactobacillus amylovorus DSM 20531 AY424312 C-A-T
Lactobacillus bifermentans DSM 20003 AYA24320 T-T-C
Lactobacillus brevis DEM 20054 AY4243209 T-A-C
Lactobacillus buchneri DEM 20057 AY571676 T-C-A
Lactobacillus casei ATCC 393 AY424336 G-C-T
Lactobacillus casei ATCC 11578 .. n.a
Lactobacillus casei DN114001 1.a. n.a
Lactobacillus casei BR-12 1n.a. n.a.
Lactobacillus casei CCCB1241 AF429642 C-A-C
Lactobacillus casei DSA-FR2 AY424335 C-A-C
Lactobacillus casei ATCC 4913 AF429654 T-A-C
Lactobacillus casei CCCB1205 AF429631 C-A-C
Lactobacillus casei DSA 145 AY424333 C-A-C
Lactobacillus casei ATCC 334 AY424332 C-A-C
Lactobacillus casei CCCosG2L AF429701 C-A-C
Lactobacillus casei DSA 1S AY424334 C-A-C
Lactobacillus casei [1&acC AF429649 C-A-C
Lactobacillus casei CCC Bona? AF429644 C-A-C
Lactobacillus casei 103 AF429647 C-A-C
Lactobacillus coryniformis DSM 20001 AY424321 C-T-T
Lactobacillus crispatus DSM 20584 AY424313 T-T-T
Lactobacillus curvatus DSA 32Y AY424348 T-T-A
Lactobacillus cypricasei DSM 15333 AJe21720 T-A-T
Lactobacillus delbrueckii subsp. lactis DSM 20072 AY424322 C-T-C
Lactobacillus durianis DSM 15802 Ala21721 T-T-T
Lactobacillus farciminis DSM 20184 AY424323 A-T-C
Lactobacillus fermentum DSA FBs AY424325 C-T-C
Lactobacillus fructivorans DSM 20203 AF429681 C-C-A
Lactobacillus gallinarum DSM 10532 AY571675 T-T-T
Lactobacillus gasseri DSM 20243 AYV424314 T-T-A
Lactobacillus helveticus SN 20075 AY424315 T-T-T
Lactobacillus hilgardii DSM 20571 AF429699 T-T-A
Lactobacillus homohiochii ATCC 15434 AF429685 T-T-T



L., zeae GECGACCAAGGCAGCG CTTCGGTTTCATCTTCC CTGATTGCGGACGCC
L. paracasel ACCRACTAAGCECTGECC CETCCETTTCTTCCTCA CTEATTGECCGACECC
L., ingluviel GGCTACGGCCGCAGCC CTTCGATCTCTGCTGCG TTGATTGCGGACGCA
L, kefiri GECTACCCAGACTECT CTTCTGETTTCATCAGCT TTAATTGCTCATECA
L. acetotolerans AGCTACTGECAGCCGETA CTTCAGTTTCATCATCT TTAATCGECTGACECT
L. casei ATCC 393 5'. GGCGACCAAGGCAGCG™ CTTCGGTTTCATCTTCCIS® CTGATTGCGGACGCTI®S 37

Fig. 1. The hsp60 gene sequence contain-
ing the diagnostic nucleotides (in bold)
targeted by the novel primers designed in
this study.




Table 2. Oligonucleotide primers used in this study

Primer  Primer sequence (5'—3") Length  Optimal

bp amount
pmol

p78F GGCGACCAAGGCAGCG 16 10

pl56F  CTTCGGTTTCATCTTCC 17 50

pl89R  GGCCAACTTTTTCCATA 17 50

LacF AGCAGTAGGGAATCTTCCA 19 10

LacR ATTYCACCGCTACACATG 18 10

Table 3. Specificity of primers designed for multiplex PCR on Lac-
fobacillus strains

Reference strain Specificity of primer pairs
p78E/ p156E/ LacF/
p189R p189R LacR

(144bp) (67 bp) (340 bp)

L. casei ATCC 393 + +
L. acetotolerans DSM 20749 - -
L. ingluviei DSM 15946 - -
L. paracasei DSM 5622 - -
L. zeae DSM 20178 - -

+ + + + +

The expected size of PCR products is indicated.
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Fig. 3. Multiplex PCR assay of L. casei and L. paracasei strains (a) and two commercial probiotic products con-

taining L. casei DN114001 and L. casei BB-12 (b).
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DGGE (Denaturing Gradient Gel Electrophoresis)
(HAektpodOpnon mnKtwpato¢ dStaBadpiopnévng cuykEVIpwonG nopayovia
anodiataéng)
H DGGE (Denaturing Gradient Gel Electrophoresis) (HAektpodpOpnon mNKTWHUOTOC
StafaBuiopévng cuykévipwong riapayovta anodldtaénc) eival pa LopLokn TEXVIKA avixveuong
TMoAUpopdLopWV TUNUATWY DNA. H texvikn eival lOlattépa Loxupn Kol AmoTEAECUATLKI VLo TNV
aviyvevon pHetaAAdéewv og yovidla aAAd Kal TAUTOmoLnon UIKPOOPYAVIOHWY TIOU
napovotalouvv uPnAd BabBuo ocuyyevelac. H avixvevon moAvpopdlopwy Tunpatwyv DNA sival
eniong epwktn pe tnv avtidbpaon PCR (polymerase chain reaction) (aAvocldwtn avtidbpaon
TLOAULEPALONC) XPNOLLOTIOLWVTAC EEELOLKEVEVOUC EKKLVNTEC. 2TLC TIEPLITTWOEL OMWC TIOU TA
nipoiovta ¢ PCR eival mapopolou peyeBouc, o SLaxwpLopOC TOUC O MAKTWHA ayapolng
KaOlotatol TEXVIKA N €bLktoc. AvtiBeta, otnv texvikin DGGE, o Staxwplopog twv THNUATWY
DNA yivetat oe mAKTwpa TtoAVakpAapidng StaBabuLlopévne CUYKEVTPWONG AmodLATAKTLKOU

TIOPAYOVTO TIOU KAOLOTA TO SLaXwPLOUO TWV TUNUATWY EPLKTO.



Mo CUYKEKPLUEVA O SLOXWPLOKOG apXLKA yiveTol Bdon peyéBoug aAAd O0Tn CUVEXELD LE TNV
aU&NON TNC CUYKEVTPWONC TOU amodLaTaKTIKOU TTOPAYOVTA TOU TINKTWHATOC To SikAwvo DNA
LETATPETETAL O€ LOVOKAWVO (armodLatdoosTal) e amoTEAEoHA N TaxUTNTA Kivnong Tou oTo
TINKTWHA TTOAUaKpLAaUidNG Katd TNV nAektpodopnon va petwvetal. Etol akopa kat duo
tunpota DNA rou dtadEpouv og pia povo Baon amodlatdooovtal o€ SLapopETLKN
OUYKEVTPWON, KvoUVTOL SLohOPETIKA OTO TKTWHA Kol TEALKA Staxwpilovtal. H texvikri DGGE
EXEL XpnoLporolnBel o TMOAAEC LEAETEC OXETIKEG e TN PLotexvoloyia tpodipwyv kKabwc divel tn
duvatotnta MANpouc tautonoinong tng HikpoPLaknc xYAwpidoc o deiypata tpodpipwy pe

UEYAAN akpifela kat taxvuTnTaA.
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Food or any other
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DMNA extraction

Total DNA
mcluding a mixture of microbial
DNA from different species
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Fig. |. Flow diagram of the application of PCR-DGGE analysis to food samples.




Sample Collection

=

Groundwater, soil, or Bio-Trap®
Sampler collected and shipped
overnight on ice (4°c)

DNA Extraction

DNA is extracted from
samples upon arrival




Amplification
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Results

| —
e

DGGE Profile

GCCAGCCGTGTTTACAGA...

GCCTTAAGCAGGCCTTCG...

GCCAGCCGTGTTTACAGA...
GCCGGCTCTAGCTTCCGT...

Dominant bands excised
and sequenced

Acinetobacter sp.

Geobacter sp.

Unknown sp X.
Methylobacterium sp.

Dominant organisms identified




Denaturing Gradient Gel Electrophoresis (DGGE) is a DNA-based
technique which generates a genetic profile or "fingerprint” which can be
used to identify the dominant members of the microbial community. DGGE
has been used to investigate microbial responses in a wide variety of
applications including:

*  Bioremediation assessment
*  Wastewater treatment

*  Drinking water treatment

*  Biofilm formation

*  Microbial induced corrosion

* |dentification of microbial contaminants in commercial/industrial
products
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YteAéxn Poktnplwv T1OU AMOpOVWONKOV
aro &npa (UHWHEVA AOUKAVLKO HE avaAuon
PCR-DGGE

Band Most closely related species

A Lactococcus lactis
Uncultured Streptococcaceae sp.
Lactococcus fujiensis

B Lactococcus lactis
Uncultured bacterium
C Lactobacillus caseit ATCC 393

Lactobacillus zeae
Uncultured Lactobacillus sp.

D Leuconostoc pseudomesenteroides
Leuconostoc citreum
Leuconostoc mesenteroides
LLeuconostoc kimchii

E Leuconostoc sp. B 244
Leuconostoc mesenteroides




2 TN MEPLMTWON TIOU TO YOVIOLWHO TWV HLKPOOPYAVIOMWY TIOU TIPOKELTOL va peAeTtnBolv dev
glval yvwoto umopet va xpnotwpormownBet n texviky RAPD PCR (Tuxatia Evioxuon MoAuvpopdikol
DNA PCR 1 Random Amplified Polymorphic DNA PCR). ZUpudwva Pe TNV €V AOyw TEXVLKA, N
avtidbpaon PCR mpaypatomoleital pe €KKNTEC Ttuyaiog aAAnlouyiog, pnkoug 8-12 Baocswv.
YuvnBwc amattovvtal 3 pe 6 avildpAoelc pe SLohOPETIKOUC EKKLVNTEC WOTE va MTPOKUPEL Eva
HovoOLKO TPOTUTIO Yyl KAOe €EeTalOUEVO OPYOVIOHO, META TO OSLOXWPLOUO OE TAKTWHA
ayapolnc Twv Tpoloviwv tN¢ oavidpaong PCR. Xta mAeovektnpata Ttng HeBOSou
nepltAapBavovrat n vPnAn akpifela tng avaiuong, o XoUNAOG Xpovog OAOKARPwWoNG TtNng
UEAETNG KABWC Kol TO OXETIKA XOUNAO KOoToC Ttwv aviwdpaotnpiwv. H RAPD PCR é€yel
xpnotpomnolnBel ylwa tnv aviyvevuon kat tavtomnoinon dtadopwv AaktoBakilwv o KOAAALEPYELEC

ylaoUptng Kabwc Kal og GAAQ TTpoBLoTIKA TPpOdLUAL.



Random Amplified Polymorphic DNA
(RAPD)

Introduction

Random Amplified Polymorphic DNA (RAPD) markers are DNA fragments
from PCR amplification of random segments of genomic DNA with single primer
of arbitrary nucleotide sequence.



How It Works

Unlike traditional PCR analysis, RAPD (pronounced "rapid") does not require
any specific knowledge of the DNA sequence of the target organism: the
identical 10-mer primers will or will not amplify a segment of DNA, depending on
positions that are complementary to the primers' sequence. For example, no
fragment is produced if primers annealed too far apart or 3' ends of the primers
are not facing each other. Therefore, if a mutation has occurred in the template
DNA at the site that was previously complementary to the primer, a PCR product
will not be produced, resulting in a different pattern of amplified DNA segments
on the gel.




RAPD is an inexpensive yet powerful typing method for many bacterial species.

13 14 15 16 17
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Silver-stained polyacrylamide gel showing three distinct RAPD profiles

generated by primer OPE15 for Haemophilus ducreyi isolates from Tanzania,
Senegal, Thailand, Europe, and North America.

Selecting the right sequence for the primer is very important because different
sequences will produce different band patterns and possibly allow for a more
specific recognition of individual strains.
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Li et al., (2008) Appl. Micro. Biotech.
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Figure 3. RAPD analysis of individual species and mixture of genomic
DNA of O. vulgare subsp. hirtum with genomic DNA of Cistus incanus
and Rubus caesius. PCR reactions were performed with the primer OPAQ7.
Genomic DNA of each contaminant species was mixed in three different
percentages (shown at the bottom of the figure) with Origanum DNA.
Lanes: 1, O. vulgare subsp. hirturm; 2, Cistus incanus; 3, Rubus caesius;
4—6, mixtures of Origanum and Cistus incanus; 7—9, mixtures of
Origanum and Rubus caesius; M, 100 bp DNA ladder. Black arrow
indicates the position of the single specific band (356 bp) amplified from
Cistus incanus (lanes 2, 4, 5, 6); white bracket indicates the position of
the three specific amplicons (1142, 980, and 842 bp) generated from
Rubus caesius (lanes 3, 7, 8, 9).
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Figure 5. RAPD analysis of individual fresh leaves and mixtures of O.
vulgare subsp. hirtum and the contaminant species Rubus caesius. Fresh
leaves of the contaminant species were mixed in three different
percentages (shown at the bottom of the figure) with fresh leaves of
Origanum, before extraction of genomic DNA. PCR reactions were
performed with the primer OPA20. Lanes: 1, O. vulgare subsp. hirtum; 2,
Rubus caesius, 3—5, mixtures of Origanum and the contaminant species;
M, 100 bp DNA ladder. Black arrow indicates the position of the specific
band (317 bp) amplified from Rubus caesius (lanes 2—5).
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Fig. 2. Amplified bands in PCR using primers specific for: (A) olive ((ea
europaea) maturase K gene. The size of the fragments is 114 bp. (B) oregano
(Origanum vulgare) maturase K gene. The size of the fragments is 111 bp. (C)
mastic/pistachio (Pistacia lentiscus/P. vera) NADH dehydrogenase subunit F
vene. Fragment size 1s 95 bp. The 3% agarose gel was stained with ethidium
bromide. A-/: template from amphora 1; A-2; amphora 2 template.




