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NpoAoyoc

H e&éMmén ™ Moplaxng Bloroyiag kot g BloteyvoAoyiog otn cuvéyeta,
to Tedevtaio xpdvia NTav evivamotlokd ypryopn. Ot véeg katevBivaeelg, 1
KAwvomoinon (avamapayyikn Kot 0epamevtikn) mEpav ToV avasLVOLOGHOD
tov DNA, 0 oAoéva av&avopevog aptpog Tmv Tpoidovimy Tov TaiPVOVUE 0o
KUTTOPOKOAMEPYELEC (TPMOTOYEVELG Kot devTEPOYEVELG peTaforiteg), n pOOUL-
o1 TOV HETAROMKAOV 6TadimV, 1 avakdAvym vEmV Blokatoivtdv (evOOpmy Kot
UIKPOOPYOVIGH®V) KOTEGTNOOV EMTOKTIKT TNV OVAYKT] ETOVEKOOGTG KO PU-
OKA GLUUTANPOOTG KO SLEVPVVGNG TOV OOV OVOPEPOVTUL GTNV TPMT £KOO-
on.

Tavtdypova, yio SOUKTIKOVG TEPIGGOTEPO GKOTOVS, GALNEN Kot TOV TITAO
oe «Bioteyvoroyia pe ototyeio Bloynpiking Mnyavikne» agov £€6Tm Kot akpo-
Oyog £xm cvumepthdfetl T€tolo aTolyeio Tov Bepd amopaitnTa Yo, To Xnt-
K6 Mnyaviko, Pe To GKENTIKO OTL 1 TApAy®YY| VOGS BloTEYVOLOYIKOV TPOi1d-
VTOG TEPVA Glyovupa PECH OO TOV OVTIOPAGTNPO, TO GYESAGHO TOV, TN PeATL-
GTOTOINGY| TAPOYWYNG KOl T LOVTEAOTOINGT).

H npdtn éxdoon NTav yio péva to mpmto Prina o€ Eva peydro dpopo, n
deVTEPT 0C OMOTELEGEL TOL ETOUEVO. POt

Evyopiotd 6lovg 66ovg cuveldntd 1 un Pondnoav 1 evicyvoav v Wéa
G enavékdoonc. [dwaitepec evyapiotieg opeihm otig Exdooelg Znm yuo tnv
EMUELELD TOV KEUEVOV.

KéBe kprrikr 1 vmddeién oyetikd pe to mepieyopevo tov Piiiov etvar gv-
TPOCIEKT).

Ocoooloviky, lavovdpiog 2004 M. Mioxomodl.ov - Kopioxidoov
KoOnynrpia AIIO
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1° Kegpaiaio

Fevika y1a to Kuttapo

m Aopn 1wV KuMdpwV

Yopeova pe v kuttapikn Bewpia tov Schleiden kot Schwann to kOtTo-
po givol N AmAOVGTEPT Kol 0pyavOUEVT Opada popimv ov Ppickovtal o€ dv-
vopkn oA Aenidpaon. ‘Eyxet poppoloyiky| Kot ynuky| opyéveon Kot Ty o-
VOTNTO VO 0VOTTOGGETOL KOl VO OVOTopayeTot. MEAETES e NAEKTPOVIKO UL
KPOoKOTIO £X0VV dei&eL OTL VILAPYOLV OVO EWMV KVTTAPA. AV KOl £XOVV TOA-
AG KOWA YOPOKTNPIOTIKA HETAED TOVS, VITAPYOLV GOQEIS S1APOPES BTNV Op-
Yavmon katl Agttovpyio ToVg, 6TIC omoieg otnpileTan Kot 0 SoY®PIGHAG TOVG
og 000 KOTNYOPIES: TA TPOKOPVMTIKA KOl TO EVKAPVMOTIKE KOTTOpO. ['EVI-
K6 To KOTTOPO KO TOV OO KATIYOPLOV Tapovstdlovy Totkidio peyedmv kot
SCTACEMY TOV OVTUTPOCSHOTELOVY TNV EEEMKTIKT] TOVG TPOGAPLOYN OTO EKA-
070TE TEPIPALAOV KOt TN S10(pOPOTOiNGCT| TOVG.

m Mpokapuwnkd kumapa

Ta TpoxapLOTIKA KOTTOp dE PEPOLY PEUPPavn YOp® amd tov Tupnva. Ei-
VOl GYETIKG LKPEA Kol aTAd 6TV opydvmon Kottapa. Zovibwg amavtodv
Uova Toug Yopic dAlo KOTTOpa EVOREVL LETAED TOVG. To TPoKaPLOTIKA KOT-
Tapa poldlovv pe pKpég opaipes, pafdovg 1 ompdA pe dactdoelg 0.5-5 um.
[No va Tapovpe o 10€a Tov TOco PeYdAa etvat avTd To, KOTTOPO GE GYEOT) LUE
T GAAOL GLGTATIKG GTOLYELD TOV GUUTOVTOC, B0l TPETEL VAL AVOLPEPOVLLE OTL TO
péyefog evog TPOKaPLOTIKOV KLTTAPOL GE GYEoT Le Tov AvOpwno gival ico pe
10 né€yebog Tov avBpdTOLv GE GYEGN LE TN V1.

O 4YKOG TMV TPOKUPLOTIKAY KVTTAP®V givan ¢ tdéenc Tov 10712 mL
avé KdtTapo kot o’ awtd To 50-80% eivon vepd. H péla tov mpokapumTikdv
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givar 10712 g. Mikpoopyaviopoi antod Tov £idovg KLTTapmv HeyoAdvouv
TOAD Ypiyopa Kot eival evp€wg dradedopévol otn Proceaipa. Mepukoi, m.y.
pumopovv va SimAactdlovy Tov Oyko, Tn Lalo Tovug Kot Tov aptipd Toug péca
o€ 20 min.

Ao Proymukng mAevpds, To TPOKAPLAOTIKAE KOTTAPA, MG OPYOVICHOTL, Eival
EVEMKTOL, Y1OTL LITOPOVV VO ETAEYOVV TO KATAAANAO BPEMTIKO VAIKO OO Lo
peYAn mowkidio OpenTIKOV GLOTATIK®OV TOV dtoTifevTon 6To TEPPAALOV TOVG.

Emedn] o1 TpokapumTiKol Kpoopyavicroi Guvilmg aravtodV Gov 0mo-
HOVOUEVOL LOVOKDTTOPOL OPYOVIGHOT, EXOVV EAAYIOTO HECH EAEYYOL TOV TE-
p1BarAAOVTOG TOVG. Emopévamg, n eveléia, 66ov agopd ta Opentikd cuotartt-
Ké, etvon Baowkd yapaknplotikd yro v emPimon tovg. H ypriyopn avénon
(TOAALOTAOGLOGLOG) TOV TPOKOPLMOTIKMY OPYOVIGUAOV GE GUVOVAGUO LLE TN
Broynukn tovg gveMéio T KAOIGTOVV TPOPAVMOG KOAOVS GTOYOLGS Yo TN Pro-
AOYIKT| £pgvva Kot Bloynpikn Kotepyooio.

210 oynuo 1.1 divetor n ewodva evog TPOoKaPLOTIKOD KLTTAPOV, TOL
Bacillus subtilis.

Kvttapin Kvttapucod Mvupnvikn
pHepppavn Totxoua TEPOYN  Piocopdtio

2y. 1.1. Hlexpovikn purpoypogio. tov mpokopvwtikod kvttapov Bacillus subtilis.

To K0tTopo mepPirletar amd éva otadepd toiympo méyovg 200 A mov na-
PEXEL GTO KOTTAPO SOUIKN 10Y0 KO TO KPOTA 6TafEPS ard TOVG TOIKIAOVG TTol-
pdyovteg mov 10 enNpealovy. APHECHG LETA TO KVTTUPLKO TOYMNO Kl GTO
ECMTEPIKO TOV LILAPYEL | KVTTOPLKI pepPpavn, e omoiag to mhyog etvon 70
A H Sopm g eivau mopdpota pe ) Sopn ™ HepPpivig OA®V TV KTTAP®V.
O pePphveg avtég mailovy onpavtikd poAo 6To KOTTOPOo, T0 dtoywpilovy amod
70 TTEPPAALOV TOV OTOTEAMVTAG TOVTOYPOVA EVO EKAEKTIKO GIATPO Yo TNV &i-
6000 Kot £6060 popimv Kot Wvtov. H kuttapikn pepppdvn kabopilet moieg
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omd TIC yNUKEG ovoieg Ba peTapepBolV 0md Kol TPOC TO EGMOTEPIKO TOV KVT-
Tépov.

210 €0MTEPIKO TOV KLTTAPOL LILAPYEL L0 TEPLOYN], OYL TANPOC KABOPIGE-
1, Ko kadeiton ropnvikn Lovn. Ed® yivetar o éleyyog yuo kaBe kutTopikn
Aerrovpyia. Amotereiton omd Eva popo DNA to omoio avadumAmverat Kot oyn-
patiCet pio oyedov opoyevi palo.

Ot pavpeg knAideg péoa oto KHTTOPO Elvar Ta prfocmpdTia, To onoia &i-
Vol LIKPOTEPD OO TO PIPOCOUATIO. TOV EVKAPVOTIK®V KVTTAP®V. To KuTTé-
TAOGHO ) KVTTOPOTAAGHO. (VoL TO VYPO VAIKO TOV KATOAQUPAVEL TO VTTO-
AOUTO LEPOG TOL KLTTAPOL. XE TOAAA KOTTOP VILAPYOVY UEPIKEG TEPLOYEG OO
QUOOAIDEG KOl YPNCLOTOOVVTOL GOV ATOONKEC.

Télog, Oa mpémel vo avapEPOVLE OTL v Kot 1 SOUN TOV TPOKAPVOTIKOV
KUTTAPWV £Vl OE YEVIKES YPOUUES 1] TOPATAV®, VITAPYOVV Kot SPOPES GE
OPIGUEVOVG TTPOKAPVMOTIKOVG OPYAVIGHOVG. Y TTAPYOLV LEPTKOL LIKPOOPYOVL-
ool Tov TEPLEYOVV LEUPPAVEG KOl GUYKEVIPDVOLV TNV EVEPYELN TOL POTOC
YL Q®OTOGVVOEST]. XPNGUYOTOL00V INANOT, TNV EVEPYELD TOV POTOG KOl OVTL-
dpOVTOG LLE OPYOVIKE HOpla eEAevBepdVOLY 0EVYOVO GTNV OTULOGPALPA.

m Evkapuwnikd kimapa

Ta kOTTOPO TNG KATNYOPIOG QVTNG £XOVV VOV TUPVO CAPDS OLUYWPICHLE-
VO 0t0 TO VIOAOUTO PEPOC TOV KLTTAPOL LE TNV TLUPNVIKN HEUPpavn (oynua
1.2) To evkepvoTikd kOTTOpa gival 1000 popég peyalvtepa amd To TPOKAL-
pvoTikd KOTTapa. Oha To KOTTOPO TOV AVOTEP®Y OPYOVIGUAOV Elval gvuka-
proTikd. H ecmtepikn doun tov EVKOPLOTIKOV KLTTAP®V £ival TEPIGCOTEPO
TOAOTAOKT otd TN SO TV TPOKAPLOTIK®Y. Y TapyEL Evog Babudc opydvem-
ong kot dtapoporoinong. To ecmTEPIKO TOV KVTTAPOL dlonpeitar oe dSdpopa
TUNLLOTO.

To xutTapo mepiPdiietan omd KutTOopIKn HePpdvn TapopoLa LE EKEIVI TV
TPOKOPLOTIKMV KLTTAP®V. TNV EEMTEPIKN EMPAVELD TNG LEUPPEVNG pmopel
VO, VITAPYEL TO AEYOUEVO KLTTOPIKO KAAvppa I Toiymua. H ebon tov torym-
potog eEaptaton amd To GLYKEKPLLEVO €100¢ ToL KuTTdpov. Ta kdTTOpa, .y,
TOV avOTEPOV LOMV £(00v 6VVII0MG éva AemTTO TOiy®pa. Avtd T0 €id0g TOV
KOAOUUOTOG ELVOL ATTOPOLTITO Y10, TH GUVOEST] TV KUTTAPWOV HETAED TOVE TPOG
OYNUOTIOUO 10TMOV Kol 0pYAVOV, OTMG: GUKMOTL, GTANVO, K.AT.

Ta @UTIKG KOTTOPE £XOVV TLO TOYXD KAAVIPO KOl EIVOL TL0 OVOEKTIKA.
EmumAéov, ta eukapumTikd KOTTOpa £X00V LOVAJES LEPPPAVAOV HECH GTO KVT-
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2y. 1.2. Aoun evog evkopvtikod KoTtapov.

tapo. Eva copmheypo pepfpovav eivor Kot 10 EvO0TAAGRATIKO 6IKTVO, TOV
Eexvael amo TV KLTTAPIKY] LepPpdvn Kot eTaverl péca oto kutTopo. O mupn-
VOG TOL KLTTAPOL TEPIPAAAETAL A0 Lo, TopddN pepfpdvn. Ta prfocompatia,
TO, OTTO10L ATAVTOVV KO GTO TPOKAPLMOTIKA KOTTOPO, PpioKovTal ETGve Kot
KOTA UNKOG TOL €VOOTAAGUATIKOD d1kTHOV. Mo amd TIg KOpLeg Aettovpyieg
TOV TVPNVO. Evar 0 EAEYYOG TNG KATAALTIKNG dpdomg TV pilocopatiov. Xto
onpeio avtd Ba Tpémel va Tovicovpe GTL 0 TUPNVOG O)L LOVO EAEYYEL TIG TOYV-
NTEG TOV S10POPOV aVTIOPAGE®V, AALL Kot TO £100¢ TG KAOE avTtidpaonc.

O mupnvag eniong etvar yepdrog pe pepPpaves. Ta ddpopa kKAEIGTE GL-
oTNUHOTO HEUPpovdV etval YvooTd cav opyaviota. To prroydévopua, m.y. sivol
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opyovidla e TANPOG opyavmpévn kKal e£edikevpévn ecwteptkn doun. Ta -
TOYOVIPLOL OTTAVTOVV GE OALL TOL EVKAPVMOTIKA KOTTOPOL TTOV YPTGYLOTOLOHY 0EL-
yovo katd tn dradikacio eEgvpeong evépyetag. Ta putoydvopia xovv d1Kd ToVg
YEVETIKO Pnyovicpo, pe 0d Toug DNA, ov glvol KUKMKO diKA®MVO Kot oA
pkpdtePO Tov TLpMVIKov DNA. Eyxovv emiong kot dikd tovg ptlocoudrtio Kot
YEVIKA S1a0€TOVV OAOKANPO TO UNYAVIGUO TPAOTEIVIKTG chVOESTG.

210, KHTTOPO TOV YPNCLUOTOL0VV TO PMG Yo e&gvpeon evépyelog (PWTO-
TPOPO, KOTTOPO, PLTIKE KOTTOPOA), AVTL TOV UITOXOVOPIOV £YOVILE TOVG YAM-
POTTAAGTES, TOV AVIKOLV KOl QVTOL T OPYAVIOLd.

To piroy6vopro Kot o1 YAMPOTAAGTES Elval To TUNUATO EKEIVA TOV KLTTA-
pov 6oV YivovTot ot To TOAAES PloynUKES avTOPAGELS, TEPA omd TO POAO
TOVG OTNV TOPAYWYN EVEPYELNG.

TéXog, ota opyavidia aviikovv o1 6ueKeLEG Golgi, To AveocmUaTLe. Kot ot
Baxovores. Ta Avcocopdtia eival dpoto og PEyehog e T LUToXOVOpPLOL Kot
Ho1alovv Le aoKoVE TOL TEPIEYOVV HUEYAAN TOGH VOPOAVTIKGV EVEDL®V.

m Xnpikd ouorarkd Tou Kumdpou

To GVoTATIKE TOV KVTTAPOV EIVOL OVOPYOVO KO OPYOVIKA. XTO OVOPYOVOL
ocvotatikd avikovy to H,O (70-80%) kot ta S1dpopa peTailikd 1dvTa. Xto
0PYOVIKG GUGTATIKA VITAYOVTOL KUPIMG Ol TPMTEIVEG, TO VOUKAEIVIKA 0EEa, TaL
olKyapol, To Ao K.AT.

1. Xnuiki] 60610.61 TOL TUPN VO

O mupfvag amotereitan kupimg and DNA, RNA, kdnoteg mpoteives, opt-
GUEVEG 0PYOVOPMOPOPIKEG EVOGELS Kot avopyava dhata. To DNA eivon to ye-
vetkd vAKo. ‘Exet Bpebel 6T 0 mupfvag kdbe kuttdpov mepiéyet otabepd mo-
o6v DNA. Ta evkapuoTikd KOTTOpa TEPIEXOVV EVOV 1) KOl TEPIGOTEPOVS TV-
pnves. To DNA 6Awv oxeddv TV 0pYOVIGUOV GUVOEETUL GTEVEL LE TPOTEIVES
- évlopa ov ypnoyorotovvtal yio T ovvheon RNA. Xty katnyopio ooty
OVINKOUV POCIKEG TPMOTEIVEC YVMOTEC MG IGTOVEG KOl 0VOETEPEC 1) OEIVEG TTP®-
TEIVEG. Xe KAOE YPOUOCOUA TOV EVKOPLMOTIKMV KVTTAPW®V OVTIGTOLYEL Eva di-
KAovo poplo DNA pe pfxog peyoAdtepo amd T SIAUETPO TOL TLPT VL.

Ta ypopocopata (1 Topnvikd vnpdtie) tailovy onuavtikd poro ot pi-
TOGCT. 2oV YPOUOCSOLA 1) XPpOUATOCOUA 0pileTal TO GTOLEIDMOES COUATIO0
Tov TePLEYEL OAeS TIC 1oTOVEG Kot DNA pnkovg ~165 (ebyn Bacewv. To wi-
S10 NG YPOUOTIVIG TEPLEYEL TOALA TETOLN YPOUOCMLLOTO TO OTOI0 EVAOVOVTOL
peta&y tovg e DNA 10 Aeyopevo cuvoetikd DNA.
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2. YHoTOo TNG KUTTOUPLKNG REUPpavng

H xvtrapwn 1 mhaopatiky pepfpdvn amoteieiton and Mmidio, TpoTEiveg
KOl LEPTKOVG VOATAVOPOKES EVOUEVOLG EITE e TPOTEIVES (YAVKOTPMTEIVES)
elte pe Mmide (yAvkoMmiow).

H mepiektikdm o Kotd BApog TV TOpaTdved GVCTOTIKOV TOIKIAEL AVAAO-
Yo pe 1o €100G TOL KLTTAPOL. ZTa KOTTAPO PugAivng .. Ta Amidwa etvan 90%
kot ot tpoteiveg 10% K.B. Xe dAla kOTTapa ta Aumidia etvor 25% kot o1 Tpo-
teivec 75% .. OrvdatdvBpakeg mov Ppiokovial mavia otny e£MTEPIKN TAED-
pa ¢ pepPpavng dev Eemepvovv to 10% tov cGLVOAIKOD BAPOvg TG TAAGHLO-
TIKNG pepPpavng.

Ta xvptoTepa Amidia eivor Ta OoEOyALKEPIdIX KAl TO GOUyYOMTIdLA.
Avoporiec 610 HETOPOMOUO TOV MOV TNG LEUPPAVIG TV KVTTAP®V TPO-
KaAoOV apkeTEC aoBévelec otov AvOpmmo. H yoAnotepivn amotelel tnv kdpla
oTepOAN TOV pepPpovav ota (otkd KoTTapa kot ToAAEG @opés eBaver To 30%
K.p. ToV cUVOLOL TV MITdiwV NG LeEUPpPavng kol exnpealel TOGO TNV €ha-
oTIKOTNTO OGO Kot TN PNYaviKn otafepoTnTa TG HEUPPEVIG.

Ta Mo amoterov pia dimhoostifada. ['evikd yio T dopr| tng TAacuo-
TIKNG pepPpdvng éxovv mpotabet d1dpopa povtéra. Xto oynua 1.3 eikovile-
Tou 1 dopn TG TAAGUATIKNG LeRPpdvng cuppova pe Tov Robertson, (oy. 1.3y)
Kol GALOVG EPEVVTTEG.

E£wtepikd
CHOOICHOKC)
feaaa0sea0casnanenne Hoiaxse népos

Amoidég

sagaaacaagcanasacat
@@@@@@

Ecotepucd
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2y 1.3. Movtéla yia t doun ts TAAoUOTIKNG LeUPpavng.
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2° Kegpahaio

Mixpoopyavicpoi -
KuttapokaAhépyeieg

m Mikpoopyavicpoi

Ot WKpoopyaviGol Tov ¥pNGILOTOIOVVIAL GTNV TUPACKELT TPOTOVIWV
YPNOL®V 6TOV AVOp®TO gival PepIkéc eKatovtddes. Xtn evor BERata vdp-
youvv whve omd 100.000.

H ypnoypdmtd T00¢ 6TV TapackeL| TOL Kpaclov, ot (OH®GN TOV Y-
b avoakalvednke evredmg toyaio. Ot {oueg mov petatpémovy 1 fovn, 10
YOUO TOV CTOPLADV GE OAKOOAN EIVaL LKPOOPYAVIGHOT OTMG EMIGNG KoL TO
Baxtiplo Tov Kavouv to Yaha va Evilel.

Ievikd o1 LikpoopyavVIGHOT TOV YPNGLULOTOOVVTOL Y10 BLOUNXOVIKEG GUV-
0éoeig meprhapPavovy tic Lopeg (yeast), To akTipla, TOVG EVPOTORVKNTES
(molds) kot Tovg aKTIVOPVKNTES (VnuoToeldn| Baktpa). TELog Ba mpémet va
AVOQEPOLLLE KOL TO KOTTAPO EKEIVO TOV dEV VILAPYOVV EAEVOEPA GTN PVON
OALG YPMOLUOTOLOVVTOL Y10 TNV TOPOCKEVT POPUAKEVTIKOV KUPIWG TPOoiod-
vtov. Avtd givol To KOTTopa ONAACTIKOV TOL HEYOADVOVY GE KAAMEPYELEC.

Av B&hovpe va TAEIVOUNGOLLE TOVG LIKPOOPYAVIGHOVS GE XPNCILOVG 1 U
Ba NTav dvoKoro, apov Aot elvar ypnoipot pe Ty évvota 6tt Bonbodv oty
OVOKODKAMGN TOL opyavikoy kdopov. BéPata, de Oa mpémet va Eeydoovpie mmg
pepwot ppkoopyovicpoi etvar emPraPeig ota eutd Ko oto {ma.

Ocov apopd ™ doun Tovug, To Paktiplo ivot Kpoi LovoKHTTOPOL 0pyo-
viopol (oyqua 2.1) pe péyebog Eva N pepkd puepd (). Ot {dpeg etvon emiong
LLOVOKVTTOPOL OPYOVIGHOTL ARG Alyo peyolvtepeg amo ta foktnpo (6-12 w).

Ot eVpOTOPVKNTES EIVOL TOAVKVTTOPOL OPYOVIGHOTL Kot oV Kot TO peyefog
ToVG dev Eemepvd ta 25 1 etvan opatol pe yopvo pdtt. AT’ avtovg ot 6eEova-
MK avamopoyouevoL £xovv LEYEDOS PPOVTOKAPTMV KOl EIVOL OVTOT TTOL EV-
Stapépouv ) Prounyavia (oynuoe 2.1).
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2y 2.1. (A) Eion Poxtnpiov. (B) Evpwtoudxntes (molds).
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Mo GAAN TaEVOUNOT TOV LKPOOPYAVIGUOV Eival 1 SIUKPIOT) TOVG GE TTPO-
KOPLOTIKOVG Kol EVKOPLAOTIKOVS. O1 TpoKapumTkol gival ot o mpwtdyovol
Kol QEPOVY Eva LOVO KUKAKO ypopdécopa dikhovov DNA péco 6to kut-
TapoTiacpa.

O1 euKOPLOTIKOL WKPOOPYOVIGHOL VAL IO LEYAAOL OTO TOLG TPOKAPLM-
TIKOVG KOl PEPOVY TOLALYIGTOV VO YPOUOCMUATO KOl GE LEPIKA £1OM TAV®D
aro 20. Me Baon avt v ta&ivounon ta Paktipila elval TpoKapLOTIKOL op-
YOVIGHOL, VA 01 LOLEG KOt 01 EDPOTOUVKNTEG EVKAPVOTIKOL.

[No v avéntuén Kot Tov TOAAATAACIOCUO TOVG VILAPYEL U0l TOIKIALDL JLE-
TAROMK®V S10IKACUDY UE TIS OTTOIEG TOIPVOLV EVEPYELX KO VEO KVTTOPIKO
vAko. TLy. pepkoi pikpoopyoaviopot ival potocvuvietikoi dnAadn ypnoio-
TOL0VV TNV EVEPYELR TOV QOTOG Yo vo. petatpéyovy to CO, amd tov aépoa kot
10 H, and 1o vepd g KutTaptkd opyavikd vAIKO. AALot pikpoopyavicuol 0¢-
AOLV amapaiTNTO OPYOVIKO VTOGTPOLLA Y10 TV AVATTLEN TOVS. B0 TpEMEL E0M
VO TOVIGOUUE OTL KAVEVOS OO TOVG LIKPOOPYAVIGLOVS TOV XPT|GUYLOTOLOVVTOL
o Propnyavio dev ival @OTOGVVOETIKOG.

O1 pikpoopyaviopol, ovaA0Ya LLE TIG AOLTOELS TOVG G€ TEPIPAALov, Tasl-
vopovvtal og agpoflovg, avaepoflovg kot exappotepiloves.

Ot agpopror petaforiovror Kot HeyaAmdvouy HOVO TOPOVGIN ATHOGPALPL-
Kov o&vuyovov.

O avagpoépror de yperalovtal o&uyovo. AvtiBeta n Tpitn xotnyopia mept-
AopPaverl Tovg IKPOOPYOVIGHOVS EKEIVOVG TTOL UTTOPOVV VaL Yivouy amd aepod-
Brot avaepoProt avaroya pe o tepPdriov mov Ba Bpedovv.

2.1.1 Avaspopior pikpoopyaviopoi

Avoepoiot eivat o1 GTPERTOPVKNTEG TOV TOPEYOLV AVTIBLOTIKA KOl O TTO
TOALOL VILOTOEIDEIG EVKOPLOTIKOT EVPOTOPVKNTES. Ot avaepdPiot pkpoop-
YOVIGLOL TTOV ¥PNGLLOTO0VVTAL GTN Bropnyovia £4ouv GyEom e T S10popa
TUPLA KoL TIG TPOPES OV TpoEpyovtal and {opwon. Ot {hueg mov xpnoipo-
molovvtal ot Propnyavia eival agpofrot Kot avaepoPlotl pikpoopyaviopot
TAVTOYPOVO.

O1 Broymuikoi 6pdotL Yo TNV TOPOCKELT TPOIOVT®V avaePOPLa, TOIKIA-
Aovv. Ot {opeg .y mapdyovv 6vo popra adavoing kat 6vo nopw CO, amd
éva nopto yavkolng 1 epovktolng. H avaepofia {Opwon pmopet va ivor opo-
Copotikn 1 ergpolop@TiKn. Xty TpdTN TEPITTOOT TO TPOIOV NG LOUWOONG
glvan £va, KOp1o TPoiovy, 6Tn devTEPN dVO 1| TEptocdTeEPa. ILy. To PakTtipla Tov
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YOAOKTIKOV 0£€0G etvar oplolupoTiKd, Yot dtvouv udvo yohoktikd o&o and {o-
Hoon g YAvKOdnG.

Mia AN opdda TV id1ov Baktnpiov sival etepolvuotikd. Metatpémrovv
™ YAVKOON Ty 1E S10popeTKO Proynpikd dpdo 6€ YOAUKTIKO 0ED, abavoin
Kot 010E€1010 TOL AvOpaka.

To Baxtipro Clostridium acetobutylicum givor €1epolLU®OTIKOG PKPOOP-
yoviopog yloti petatpémet T YAKO(n o€ piypo aketdvng, atbavoang, 16o-
TPOTAVOANG Kot BOVTAVOANG.

2.1.2 Acpopror pikpoopyaviopoi

Ot aepdfrot pikpoopyavicpoi 0Eed®VOLV TANP®G EVa LEPOG TOL VTO-
OTPAOUATOG OPYLIKE, KOl ETOUEVMG BPIGKOLY OAN TNV OTOLTOVIEVT] EVEPYELDL Y10
T1 HETOTPOTN TOV VTOGTPDOUOTOS GE KUTTUPIKO VAIKO.

Av 0 okomdg o€ o Bropnyavia eivar vo awENGEL TV KLTTOPIKN P, 0T
ovpPaivel oty mapaymyn {oung yro to youi (paytdg) 1 pkpoPlakns tpo-
TEIVNC, TOTE Ypnoomotel amapaitnta agpdfio avénon.

Ed® pumopei va potmoet kaveic Tdg pia agpoPio adénorn pmopet va odnyn-
GEL O Lo YPNOUN UIKPOPLoKT TOPACKELT, 0V OAO TO DTOCTPOU OE LETO-
Tpénetal o KuTTOPIKn Palo, aAld 0&elddveTol TANP®G 6€ 610&€1510 TOL AV-
Opaxa kot vepo;

H mpdt™ anAn andvinon oty epdtnon givol 6Tt ot avtidpdoelg 0&eidm-
ong mov yivovion amd dkpmg aepdPlovg Hikpoopyavicpovg oev eivar 100%
nmpets. Eva té€to10 mapdaderypa etvon | petatponn e atboavoins oe o&ekd
0&0 amod Paxtipro Tov 0&ekod 0&€0g. To 1010 PaxTpPlo HETOTPETEL TN YAVKO-
{n o€ YAvkoviko o&v.

m KurrapokaAhiépyeieg

270 KEQAAMLO OVTO divovTal GTotyEld Y10 TNV KOAMEPYELD HIKPOOPYAVL-
OLOV, LOIKOV KOl QUTIKOV KVTTapmv. Ka ta tpia avtd €idn pmopovv va
yxpnoonomnBoiv yio flo-LeTOCc)LATIGULOVG.

Ievikd n avantuén Kpoopyovicp®V, (OIK®OV 1] QUTIKOV KUTTAP®V OE «TE-
YvNTo TEPIPAAALOVY EIVOL YVOOTH (OC KUTTOPOKIAMEPYELD.

AT koAépyera ovoudletat eketvn Omov ypnolpomToteitol £va €100 KLT-
TOpV (1 LIKPOOPYOVIGMOV) KOl HIKTH] OTOV YPTCULOTOI00VTOL TEPLGCOTEPT
TOV €VOG €101 KLTTAP®V.
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2.2.1 Avinun pikpoopyaviop@v

Ot pikpoopyovic ol UTopovV va, TOAAATANCIICTOVV, 0V TOVG Yopnyndodv
ot amopaitnTe OpenTiKEG ovoiec. Av Kot 01 OpENTIKES OTOUTNOELS OA®V T®V i~
KPOOPYAVICU®V gV glval TAvTa 101G, YEVIKE, Ta LEGO AVATTLENG TEPLEYOVV
TEMTOVI, EKYOMGUO Locopiclov KpEaTog kot eKyOAGpa {OunG.

H xaAMépyeio pumopet va yivel o TpiAio Petri, o€ kovikny ldAn, 1 avti-
dpaoctipa. Ta otddwa avdmtuéng tepriapupdvovy:

o) TOPACKELT TOL OpenTiKOD UEGOV,

B) amootelpwon Yo TNV ATOUAKPLVOT] TVYXOV AVETIOOUNTOV LKPOOPYOVIGLDV
Kot

Y) eufoAacud Tov HEGOV OVATTLENG LLE TO HIKPOOPYOAVIGHO.

[evikd yio v avanTuén TV IKPoopYoVIGUMY PNCLOTO00VTIL dVO TE-
YVIKES: TNG oTEPENG eaong (solid tstate) kot g katafvOiong (submerget).

2V TpOTN TEPIMTMOOT 1| AVATTLEY TOV HUKPOOPYOVICUADV YIVETOL GE OTE-
ped LAMKG Yopig TNV Tapovsio eAedBepng vYPNG paonc. To oteped VAIKOS TO-
nmoBeteitan o peydAovg dickovg Tov pmopovv va agpilovion drofipalovrog
aépa. v Tepintwon avt o epufoilacudg Kot 1 GLAAOYN YivovTal avTopa-
.

X1 devtepn pébodo Exovpe doyeia (LoHOTNPES) Pe AVAOELOT KOl COANVES
OV EIGAYOVV OTOGTEPOUEVO VYPO OEPQ. TNV TEPIMTOON 0VTNH 0 gUPforta-
opoG yiveTon amd KOTTOPA OV EXOVV avamTLYOel apyiKd 08 KOVIKT OLAAN.

INo peyaddtepng KMpokog koAMEPyeLeS (Bropmyavikn KAMPOKO) TPOKEE-
vov va apayBovv mpoidvia 6 peydheg mocodTnTEG Ba Tpémet vo oyedlactel o
avTdpaoTipag COUMONG GUUPMOVA LLE TN GLYKEKPLUEVT] OvTIOpaon Yo TN PEA-
TIOTN Tapay®YN Tpoidviwv (PA. oxed. froaviidpactipa)

Tpaneleg prkpoopyaviop®v

O1 pkpoopyavicpol 6601 VTEPYOVY Kot OGO GLVEXMS OVOKOADTTOVTOL TO-
Ewopovvtal pe BAcn T EVOIOA0YIO TOVG KOl T YEVETIKT TOVS Kol QUAAGGO-
VIOl € OIAPOPEC TPATELES LIKPOOPYAVIGU®V OO EPEVLVTTIKG, IOPVLUOTO KO
[Mavemomua.

Avtoi Tov vtapyovy 6T PHoN Etval YvwoTol G dypla oTeAEyT. Y Tapyouv
OL®G Kot AAAO BEATIOUEVO GTEAEY TTOL SNLOVPYOVVTOL TPOKEUEVOL VoL EEV-
TNPETNOOVY AVAYKEG TNG Propnyaviog Kot 6TNV TEPITTOOT VTN KVPIMG ¥pN-
GLOTOLOVVTOL TEXVIKEG YEVETIKTG Y10 TNV TPOTOTOINGM Kot BEATioN TOLG.
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YovTi|p1o1] Kol QUAAEN KVTTAPOV

INo eUAAEN TOV KVTTAP®V Y10 LEYOAN YPOVIKA SLOGTNLOTO PN CUYLOTOLEL-
TOL M TEYVIKT TNG AVOPIAMoNC (0TNV TTEPITTMGT 0VTH OEV TOPATPEITOL TOALO-
TAOGIIOUOG TOV KVTTAP®V). Tot Avo@IApéVe KOTTapa QUAGGGOVTOL GTNV KO-
tyoén og 10% (v/v) yAvkepivn. o O aEN TV KLTTAP®V Yo pUKpd xpovi-
K6 S10GTHOTA, TO KOTTAPO KOAAMEPYOVVTOL GE GTEPER VTOGTPMOUATA (TT.Y.
dyap), oe TpPAia Petri | puoiidia kot dtetnpovvtar oto yoyeio (4 °C). T
Vo AOQUYOVUE TNV ATOKOOOUNOT TOV KAGVAOV To KOTTOPA (LIKPOOPYVL-
opotl) petapépovrarl kabe 15-30 nuépeg o€ Ppécko OPenTIKO LAKO. XTNV Te-
PITTOON VTN TOAAEC QopEC Tapatnpeital pikpn avénomn (avantvéng) tov
KLTTap®V

Epporoopdg (inoculum)

Ta kOtTapa stock (Kot omd TG VO TAPATAVE® TEPUTTMOCELS) KAAALEPYOUVTOL
o€ TpIBAia Petri Ko 0tn cuVEXELN LETAPEPOVTOL GE KOVIKEG PLAAES (LEYOAD-
TEPN KOAMEPYELD).

5-10 % (v/v)
5-10 % (v/v)

dvorido

Zv uwﬁ pag

H{HH

Zou®tpog

2y. 2.2. Eufoiiaouds avidpaotipo. pe kKOTTapa
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INao peydideg kodMépyeieg 0 eLPoAACUOG TOV OVTIOPACTPA - LLHOTAPA
YiveTon amd KOTTAPO TOL £X0VV LEYUADMGEL O€ KOVIKY (LIAN Kot GuviOmG TO
euPoMo amoteret to 5-10% TOL TEAIKOD OYKOL TOV AVTIOPACTNPA. XTO GYT|LLOL
2.2 paivovtal ta d1dpopa oTddle ELBOAMAGHOD TOL AVTIOPAGTIPA.

H avantoén Tov pikpoopyovicp@V o€ 0TOLUONTOTE O0)Ei0 Kot av yive-
TOL GTORATAEL OTOV:

1) pepwoi Tapdyovteg veevBouvol ylo Tov ToOAAATAAGIACUO TOVG e&0pavi-
oTOVV,

2) moapayBovv mpoidvta mov Tapepmodilovy TNV TEPUTEP® OVATTLEN KoL

3) 0 ap1BUog TV KLTTAPWV KAADWYEL OO TO SLOOEGLO YD PO.

Kotd v avértuén ta kdttapa adrdlovv péyebog mpv amd ™ daipeon
TOVG. 10 oynua 2.3 paiveton dtoypappatikd n avantuén kuttapav E. coli.

0,80
0,60~

0,40 —
0,30+

Amoppognon 0,20

ota 600 nm

0,10+
0,08

0,05

0,04 —

T T T T

0 2 4 6 8
Xpoévog avamtuéng (h)
2y 2.3. Kaurdln ovarroéne kotrdapwv E. coli.

2.2.2 Kaliépyeia {wik@v Kumdpov

Kvttapa and {oikovg 161odg pmopovv va Karilepynbovv ce Bpentikd
péoa. Ta kuttapa avédvovy o apBud ko péyeboc. Kaliiépyeieg kuttdpov
OnrooTikdV pmopel va xpnotponomn 0oy yio Ty mapoywyn oynutkoy mpoi-
OVIOV OTMG WVTEPPEPOVES, EPUPOMA KOTA 1OV, HOVOKAOVIKE AVTICONATA
K.AT. Ot avTidpaoelc Tapaywyng Toug ival yvootég g flopesynuaticpol.
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O1 OpenTIKEG AMOUITNOEIS TOV KLTTAPOV ONACCTIKOV Elval TO avoTNpEg o
oY£0N L€ TOVG HKPOOPYAVIGHOVG. Tumikd pHéca avanTuéng TEPLEYOVV ApVO-
E€a, Prrapiveg, opuoveg, aVENTIKOVE TAPAYOVTESG, OPLKTA GATa Ko YAVKOLN.
Y kabe péco avamtuéng tpootifetal mhvto 0pdg aipatog o€ pa avaroyio 2-
2,5%. O mivoxag 2.1 divel ta cvoTaTikd £vOg ToAD Yvmotob Opentikod pLécov,
tov pécov Eagle.

2.2.3 KaM\iépysia @unk@v Kurdpav

Ta putd, dneg gival YvooTdV, amotelohv TNV KOHPLL TNYN Y0 TOAANL QOp-
UOKEVTIKA TPOIOVTA, YPMOTIKEG 0VGIES, AIOEPLO EAALO KO YN UIKE Oy POTL-
KOV TPoiOvVTOV. AvTd T0 TPOIOVTA, YVMOOTA MG dELTEPOYEVELG peTaPOAITES,

Ilivakag 2.1: Xootaon tov Opertikod uéoov tov Eagle.

Evaeceic mg/L Evaeceic m/L
L-apwvoééa Brrapiveg

Apyvivn 105 XoAivn 1
Kvaorteivn 24 Dolkd 0&D 1
IMovtopivn 292 Ivocitoin 2
Iotdivn 31 Nuwotapioto 1
IooAevkivn 52 [TovtoBeviko 1
Aegvkivn 52 [Mop1do&din 1
Avoivn 58 PiBoprafivn 0,1
Mebetovivn 15 Bclopivn 1
Dovoraiavivn 32 Aloto

®peovivn 48 NaCl 6-800
Tporropdvn 10 KCl 400
Tvpocivn 36 CaCl, 200
Boiivn 46 MgCl,-6H,0 200
Taxkyopo NaH,PO,-2H,0 150
IMokoln 1000 NaHCO; 2000

Opog 5-10%
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nopayovtal cuvnbwg og yvomocdtntec. [apd ™ peydin tpdodo g cuvoe-

TIKNG YMUElaG, ToAAOL am’ avToVG TOVG LETOPOAITES Eival SUGKOAO 1 OIKOVO-

UIKA 0GVUPOPO Vo cuvTeBov.

2V mePInTOON OVTY Yo TNV TAPAYOYT] OEVTEPOYEVAV NETUROATAOV
amd éva QUTO, YPNGILOTOIOVVTAL PUTIKE KOTTApO (KOAMEPYELES) avTi OAO-
K\npov putov. Ta Tpoidvta mapdyovtal oTig emBuUNTEG TOGOHTNTES Kol OTOV
VILAPYEL OVAYKN YU anTd. [or Ty KaAMEPYELX XPNOUOTOLOVVTOL KATAAANAOL
YEVOTLTTOL KoL KADVOL KUTTAPWOV TOV 3iVOLV LEYAAES OTOOOCELS.

To puTIKd KOTTOPA AVOTTOCCOVTOL KO OVTA, OTMG Ol LIKPOOPYAVIGHOL, GE
Opentikd péca, mov kébe Popd eMAEYOVTAL Y10 TO. GUYKEKPIUEVO KOTTAPA.
Eneidn ta putikd xdtTapa eivol modd Slu@opeTikd amd Toug HIKPOOPYavVL-
OLOVG, Elval TOVONTO OTL SEV UTOPOVV VO, XPNGILOTONO0VV aKpimg Ta ido
OpenTIKA LEGO TTOV AVAPEPALLE Y10 TOVG UIKPOOPYOVIGLLOVG.

levikd o péoa avamTLENG PUTIKAOV KVTTAP®V TEPIAAUPAVOLV T 0KO-
Aovba Bacikd cLGTATIKA:

o) KUPUL avopyave 6VoTUTIKG: dAato aldTov, kadiov, aoBectiov, pOGEO-
pov, payvneiov Kot Bgiov mov ivar Ta &L AmMOPAITTO GLGTATIKA Y10 TV
avénon Tov eLTOV,

B) 0gvTEPEVOVTA AVOPYUVE GVOTAGTIKA: AANTA GLOTPOV, LAYYOVIOV, YEV-
d0pYyOPOV, YOAKOV Kol KOPaATiov,

Y) 0pYaVIKA 6voTaTIKA: Prtapives, apvo&éa, ekydMopa omd kpéag, O un
KA.

d) puvOmoTtéic avénong utav: avliveg (m.y. 2,4-01AwpoPatvo&v-o&etkod
0&D) kol KuToKviveg (1 KutTapokiviveg) mov pubuilovy v avénon Kot
TN LOPQPOYEVEST] TV PUTIKAOV 10TOV,

€) oaxyapa: cuviBwc covkpoln, Kot

o1) Gyop.

2.2.4 Tpwroyeveic kai deutepoyevei peraPolireg

MpoToyeveig peTaforites sivarl evOGELS YOUNAOD HopLaKoDd BApoug Tov
TOPAyovVTOoL o HKPOOPYOVIGHOVG, 1 GOVOES T®V omoimV e€apTdTat amd TV
KuTTOptKn avénon (oynua 2.4). Z11g evOoels avtég meptiapupdvoviot To Ki-
PO 0EV, N BLAMKN OAKOOAN Kol GALQ TPOIOVTA N TAPAYMYT| TV OTOIMV
éxel peretnOel exteTapéva.

Mo v Tapaymyn ToALOV TETOIWV TPOTOVI®V Kol EVioyvoTn T LETAPOAL-
KNG pong (metabolic fluxes) cuuPaALEL OVGLACTIKA 1) TEYVOAOYIO TOV OVOGUV-
dvacuévov DNA.
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i ———
-

péla TPWOTOYEVELG
petafoAiteg

«— 0dgutepoyeveilg
petapoAiteg

2. 2.4. Kiviukn cyniotionot mpwtoyevoy Kol OEVTEPOYEVAV UETOPOLITOV OE TYETH UE THY
oVATTLEN TV KOTTAP V.

Agvtepoyeveig petafolriteg etval evadoelc emiong younAov popilokot Pa-
POVG TOL TTAPAYOVTAL OO LKPOOPYAVIGHOVG Kol dAAL KOTTOpA 1| cOVOEDT
TOV omoimV yiveton petd v avénon tov kuttdpov (oynua 2.4).

Tétola mpoidvta givor Ta S1A@OPO OVTIPLOTIKA: TEVIKIAAIVES, TETPUKVKAL-
VEG, KEPAAOOTOPIVEG K.AT.

m Mérpnon g Kutrapikig aiénong

[ va Tapaxorovbncovpe TV mopeio TG KLTTAPIKNG avENONG OTAV KA-
VOUUE KAAMEPYELEG TPETEL VO, KAVOVLLE TOCOTIKEG LETPNGELG. AVTEC YivovTat
Ue pétpnon:

o) TOL OPLOUOY TOV KLTTAP®V,
B) ¢ xutTapkng pakog kot
Y) ™G KLTTAPIKNG OPUCTIKOTNTOG.

AprOpog KutTapOV

H pétpnon tov ap1Bpod kuttdpov Umopel va yivel pe IKPOGKOTIO OTTOV TO.
KOTTOPO TOTOOETOVVTOL GE Evay €101KO OGO Kot HETPAE TOV aplOpd TV
KUTTAP®V TOL VILAPYOVV GE GLYKEKPIUEVT TOGOTNTA LYPOV. 'Evag dArog tpo-
mog etvon pe ™ ovokevn Coulter current 6mov £xovpe T dvvaTOTNTA VO pLE-
TPNooLUE TOV aplORd aALd Kot To péyefog TV KLTTap®Y.
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Kvttapuam pala

H pétpnon g xuttapikng paleg pmopet va yivet pe m pébodo tov Enpmv
KUTTAP®V N LE PUCUATOPOTOUETPIO. ZT1V TPOTN HEBOSO TaipVOLLE Lo, Opt-
oUéVN TOGOTNTA OO TO KLTTOPIKO OULMPN LA, T PUYOKEVTPOVUE Kot TAEVOV-
LE TO KOTTOPA TOAD KUAQ [LE OTECTAYIEVO VEPO Y10 VO OTTOULAKPLVOODV OAN
T dl0AVTA cvotatikd. Eravaguyokevipovpe, ta kutTopa Enpaivovtal o€
@ovpvo kar {uyifovtat. Avtn givar Kou 1 amevbeiog pEHodog ToGooTIKOD TPOs-
SLOPIG OV TOV KLTTAP®V KOl EVOL 1) TTLO EXAVOANYILT).

H devtepn pnébodog sivar potopetpikr. H kutrapikn pélo vroroyileton pe
TOV TPOCIIOPIGUO TNG TOCOTNTOS TOV PWTOHS OV okKedALETAL OTAV TEPVE GO
ond éva kutTapiko awdpnua. H pétpnon yiveroal og pacpatopmtopeTpo 6mov
pog dtvel v amoppoenomn (A) cOUE®Va LE TOV TOTO:

|
AZIOgTO 2.1)

omov, Iy: m €vtaon Tov POTOG TOL TPOSTUTTEL GTO KVTTOPIKO GLDPNLLQL,
I: M évtaon tov OTOC OV EEEPYETOL.

O petpnoetg yivovton cuvifog ota 600-700 nm.

Kvttapwkn opaostikétnTa

Extog amd T1g mapomdvm 600 TeQVIKES, Y10 TOV TPOGOIOPIGUO TG KLTTAPL-
KNG avENONG XPNOILOTO100VTaL Kot GAAES Tov Pacilovot gite ot Tpoidvta
mov 0ivouv glte 6T OPENTIKE GLGTATIKA TOV KOTAVOADVOVY TOL KOTTOPA 1) TE-
A0G 6T0 TOGOV NG OepUOTNTAG TOV EKADETOL KATA TNV KLTTOPIKY] AOENOT).

m Kivamixn kumrdpov

H xwvmtucn xottdpwv acyoleitor pe v TodTnTo 00ENoNS TV KVTTApmV
KOl TAOG 0T EXNPEALETOL OO JAPOPOVS PUGTKOVG 1) YNIUIKOVG TAPAYOVTEG.
Oa mpénel va Tovicovpe 6Tt og avtifBeon pe Tig evOLIKEG OVTIOPAGELS, GTNV
TEPIMTMON TOV KLTTAP®V, N KIVITIKN €lvol amotéleopa evOg peydlov aplb-
Lo¥ TOADTAOK®V BLOYMIKAOV Kol X1UIKOV 0VTIOPAGEDV, PAIVOUEVOV LETO-
QOPAG LLE TOAAES PAGELS KOl GOUTAOKO GUGTHLLOTOL.

BéBata pe kdmoleg amapaitnteg mopadoyEs WTOPOVLE Kol GTIV TEPITTMOO
TOV KLTTAPp®V va 001 ynbode o€ amAd LOVTELL Y10 TO GYESACUO aVTIOPO-
OTHPO OVATTLENG KoL TPOKTIKEG LETPNOELS. MepiKéc amd TG TOPAOOYES OVTEC
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givat: ta KOTTAPO AVTITPOCSOTEVOVTIAL LOVO OO TNV KLTTAPIKT uala 1 Tov
aplpd KVTTApWV 1 TIG TEPLEYOUEVEG 0 anTd Tpwteiveg 1 DNA 1 RNA.

Otav £yovpe po acvVEX KOAALEPYELN LIKOOPYOVIGU®MY G EVa PPECKO Kot
OTOCTEPMUEVO OPETTIKO VAIKO KOl KOTOYPEWOLLE TNV KVTTOPIKN TUKVOTNT
C,, og oyéon pe o Xpovo t M KAUTOAN avénong mov tpokvrTel (Gynua 2.5),
yopiletan ot mapakdt® €1 PACELS:

1. Tn AavBavovca @dom, 6Tov Yo Eva XPovIKO SLAGTNO OV TapaTnpEiTaL
KO oAy 6Tov aplipd Tov KVTTapmy.

2. Tn @don emrayvvopevng avénong, 6mov o apliuds TV KuTTapmVv apyilet
va. avEGveTal Ypryopa.

3. Tn AoyoapOuikn @don, 6mov o aplfuog TV KuTTdpwv ovédvel AoyoplOpt-
K@, apov To KOTTAPO EXOVV 1O 0pYicEL va dlopovvTaL.

4. Tn @don pe emttayvvopevng avénong, 0Tav 1 KuTtapikn adénon £xet Td-
o€l 010 PEYLoto. AkorovBel po peimon kot oty ToyvINTE AHENGNG Ko
oTN JiPEST TV KLTTAP®V.

5. 21011k @AoT, OOV 0 KLTTOPIKOG TANOVGUOG EXEL PTAGEL GE pid PLEYIOTN
TIUN KO OEV ALEAVETOL TEPALTEP®.

6. ®daon Bavdarov. Metd v ehdtTmon 1 €E0PAVION TV BPETTIKOV GLOTATL-

KOV, To kuTTapa tedaivouv kot o apBudg Tov {oviavoy KuTtdpov eEo-
eaviletat.

InC,

\

t

2x. 2.5. Kourdin avénong uovoxvrrapwy opyoviouayv. C, = kotrapiki Tokvotnto (apifuog
KOTTAP@V OTH UOVEAO, OYKOD).
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Mo povokvTTEPOVS 0PYAVIGHOVS 0 GTUO10KOG SITAACIUGIOC TOV OPIOLLOV
TOV KVTTAPOV CUVTEAEL GE L0l GLVEXDS QLEAVOLEVT] TAXVTNTO TOAAATANGLO-
GOV TOV KLTTOPIKOV TANOLGLOV.

Tevikd o kodAiépyeta Bakmnpiov okoAovdel ynukn aviidpacn TpmTNG
14&nc. Emopévag n taxdtnra adénong tov kuttapikov tAnbvopod v, ot
OTOLOONTOTE YPOVIKO dtéoTnpa efvar avadoyn g Kuttopikhg mukvotntag C,
TOV Paxtnpiov Tov LIAPYOLY 6TO S1ECTNE AVTO.

dC, 1
V. = n_ , — n_,
g P B C, dt

(2.2)

omov, 1L: €131k ToydTTA AOENGNG TOV KVTTdpey oe hrl.
H €10t taydmta avénong dev Tpémel va GLYYEETAL UE TNV TOYVTNTO OO-

ENomg mov £xel SPOPETIKEG LOVADES KO SLOPOPETIKT CNLOGIAL.
Amo ™V Tapomdve oyEon TPoKVTTEL OTL:

~dInC,

o a

n

(2.3)

H mo yvoot ékppoon mov ypnoyLlonoteiton yio Ty enidpacn Tng CLYKE-
VIP®ONG TOV VTOGTPOUATOS GTNV E01KN TaxLTNTa P givon 1 e€icmon
Monod:

— “‘maxC

S

K_+C. (2.4)
omov C, etvar 1 GUYKEVIP®OT TOL GUVEYDG EAATTOVUEVOD VTOCTPAOUATOG KOt
K, n otabepd tov cuoTpaTog.

H e&iowon Monod givan pia gpmeipikn oxéon Paciopévn otny KIvnTikn ev-
Qupkav avtidpdoewv. H ypaewn tapdotact g eSiowong Monod gaiveton
610 oynua 2.6.

H otafepd K eivar ion pe m ovykévipoon tov Opentikod pécov (vmro-
OTPONOTOC) 0TV TO [ Yivel {60 pE To Hio6 TG HEYIGTNG TUNAG TOV ...

®a mpénel va onueliwbel 6TL av ka1 e§icwon Monod givol vrepamiov-
OTEVUEVT EKPPOCT] Y10l EVOV TOADTAOKO UNYOVIGHO, OTI™G £ival 1] KOAMEPYELLL
KUTTAPWV, TEPLYPAPEL IKOVOTONTIKA TIG KIvNTIKEG LOHmoNG, 6TV 1 GLYKE-
VIp®GT TOV OPENTIKOD VAIKOD TOV TPOKAAEL AVAGTOM] TN KVTTOPIKNG O/V-
Enong eivar pkpn.

Yoppwva pe v e€icmon Monod, emmAéov avEnon g GLYKEVTPMGNS TOL
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Opentikod VAIKOV, NANSN Yoo =L, .. OEV EMNPEALEL TNV E181KY TaOTNTO L
Omm¢ paivetol oto oynua 2.6.

Mmax p-------— e~

Cy( x 104 M)

2y 2.6. ['popixn wopdotoon e E10IKNS TOYDTHTAS GOCHONG [ GOVOPTHOEL THS GUYKEVIPM-
ONS TOD VIOTTPOUATOG.

Téhog, ekt0g amd v e&icmwon Monod, £éxovv mpotabei kKot dAAeg e&lom-
GELG, KATA KAPOVS, Yl TNV TEPLYPAPT TNG £EAPTNONG TNG EWOIKNG TAYVTNTOG
KUTTOPIKNG aOENOTG ald TN CLYKEVTPMGT TOL BPENTIKOV HEGOV OV BE®POV-
vto BeATiopéveg poppég g e&icmong Monod.

m K\aopdrwon unokumapikav oroixeiwv

Edv xatactpéyovpe (Adcovpe) Tnv HepUPpavn T@V KUTTAP®V HE KATO0V
oo TOVG TPOTOLG TOV AVAPEPOVTAL GTO KEQAANLO 13, dnpovpyode Eva opo-
YEVOTOIN O 0TO TO OTO10 UITOPOVLLE, LE IAPOPIKEG PLYOKEVTPIGELS, VOl TTd-
POLLE KAAGUOTO EUTAOVTIGUEVO OTO SLAPOPO VTTOKVTTAPIKE GTOLYElL 1) KLT-
TOPIKE 0pyovidlo. Xe LIKPEG TOYVTNTES PLYOKEVTPIONG Kab1ldvouv o1 Tupnveg
KO TOL KOTTOPO TOV 1 KLTTAPIKY] TNG HEPUPPEvNG Oev €Yl KATAOTPOPEL. € pe-
yoAOTEPEG TaYVTNTEG KALAVOLV TO, L1TOYXOVOPLOL KOl 01 YAMPOTAAGTES KOl GE
aKOUN LEYAADTEPES TAYVTINTEG TA PLPOCOUATIA, Ol TPOTEIVEG Kol GAAL pLot-
Kpopopia (oynua 2.7).
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<—— Opoyevonoinuo
Amonon/dvyokévipion
TOV VIEPKEIEVOV AwAvtd pépn
og 15.000 g yio. 5 TOV KUTTOPOTAUGLLOTOG

Duyoxévipion 100.000 g
_— > _— >
10 min
600 g

O O I O N\
f f f

NovkAeivikd oo Mitoyovdpio Evdomlaopatikod
OA. KUTTOPOL + Awcocopdtio  diktvo + pipocoudrio
KoL TUPTVES

2y 2.7. Miodikooio kAAOUOTWONS Kol TOPOAGSHS VTOKVTIOPIKWOY GTOLYELWDV.





