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OQTAYIEIA (LUMINESCENCE)

IHHHI'H AIETEPXHY EIN0Y PQTAYI'EIAY

v HAEKTPIKO PEYMA HAEKTPO®QTAYT'EIA
(ELECTROLUMINESCENCE)

v ENEPT'EIA PAAIENEPT'QN PAAIO®QTAYTEIA

XOMATIAIQN (RADIOLUMINESCENCE)

v XHMEIO®QTAYTEIA
(CHEMILUMINESCENCE)

v BIO®QTAYT'EIA

(BIOLUMINESCENCE)

v OEPMOTHTA OEPMODQTAYT'EIA
(THERMOLUMINESCENCE)

v ENEPT'EIA TPIBHX TPIBO®QTAYT'EIA
(TRIBOLUMINESCENCE)

4 PQTODPQTAYT'EIA

(PHOTOLUMINESCENCE)

1-10%s

®OOPIZMOZ PQ2POPIZMOZ EIIIBPAA. ®OOP
(FLUORESCENCE) (PHOSPHORESCENCE) DELAYED FLUOR.



MHXANIZMOZ2 POQTOPOTAYIEIAZ
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ENEPI'EIA

MHXANIRMOI @OQOPIXMOY METAAAIKQN YYMIIAOKQN
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Abs N
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Metagopa Evépysiwog
AavOavideg (Tb, Sm, Dy, Eu)

Yrovyeio Metdntmonc

(Pd kxan Pt pe mop@upivec)

Metagopda PopTiov

Ru, Os, Ir + N-gtepokvkiikoi
VTOKOTUOTATES

(oVAAEKTES NMOKIG EVEPYELOG)



IHAPAT'ONTEX I1IOY EINIAPOYN XTO ®OQOPIXMO

v XHMIKH AOMH
v'pH

v OEPMOKPAXIA
v ATAAYTEX
vIYT'KENTPQXH



DOOTAYT'EIA OPTANIKQN ENQYEQN KAI AOMH

V' Yropén w- nlektpoviaxod ovotiuatog (Ay,>220nm)

v EKTETOUEVO TT- NAEKTPOVIOKO COOTHIO, COVETGYETAL

DO )
OpIOUOG C——>  Meydlda uikn kbuoatog
DPwoYopioos
HSC@TTNMCHZOH vitamin A,
CH, xeX: 333nm, Kem: 500nm
© Bevioio
S, 263 nm, T, 340 nm

O O O AvOpakévio

S, 376 nm, T, 680 nm

v XounAotepn oieyepuévn omi kardotaon

(avtideouixe) n* - (deouika) —  loyvpoc pBopiouoc (pwop.)
(avtideouira,) m*- N (un oeouika) — AaOevng pOopioudg, 1GyLPOS PWTPOPIGLOS
(mep1fs. vynAod 1éwoovg)



Na@0airivio Kwolivy Ivéoro
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H

n* -7 T* - N T* -7

®Oopiopodg Ag pBopilet dOopropdg

doocpopiopodg (UM ToAK. S10A) dwocpopiopdg
v 0 — P —0TOKATACTATES » 00CHon Bopiouod

v'M — vmokataotates —  elddttwon pHopiouod

-NO, NH, -OH
H O -COOH

;CH,COOH "O-Ch,

-Cl, -Br, I -NH,

-O- -NHCH,
-NH,+ -F

Ae pOopilet DOopiler
v Abénon popraxic axouyiog » 00¢non phopiopod

heYel
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OAINOAODPOAAEINH ®AOYOPEZKEINH
(AE ®OOPIZEI) (POOPIZEI)




HAEONEKTHMATA ®OOPIXMOMETPIAX

vYYHAH EYAIXOHXIA (zero background technique)

v METAAH EKAEKTIKOTHTA (multiparameter technique)
IHHAPAMETPOI EKAEKTIKOTHTAX:

exs Zemi T s Aphosphs Pr M1 ELOIKES ApApETPOL

v AIIAH KAI XXETIKA XAMHAOY KOXTOYX OPTANOAOTI'TA



HOXOTIKH ®OOPIXMOMETPIA

i O - Ap. ekreur. pwroviov Ky
Y LovteheoTg " Ap. arnopod. poroviov K + 2K, o0 ¢
KPavtikg anddoong 0<D >1
<O, >
v Loy amoppo@ovuevng P.=P -P =P, (1_ e—2,3o3gbc)

OKTIVOPOALOG
F=®.P, =®_P, (1_ e—2,303&bc)

v Ioybg ekmepmopevnc 2 3
axTwvoBoliog (2.30340¢— (2,303bc) / 21+(2,303ebc) /31,

v Y& oM apord Swod. (ebc <0.05) F=23030 P sbec=Kxc

e =D 7,

v Xpovog Long ¢Oopropov

v Toyvg pBopropov o€ ypoévo t peta F=Fe'"
™ oeyepon

P (FV_FH)/(FV+FH)

v I16hmwon ¢Bopropov



OPITANOAOT'TATIATH METPHXH ®OOPIXMOY

-OOBopropoueTpa;
-OacpoatophopiououeTpaL
-OOopIGUOUETPA Y10 EWOIKES EQAPUOYES

NMHIH AKTINOBOAIAZ EMIAOI'EAZ MHKOYZ
KYMATOZ KYWEAIAA
ENIAOINEAZ MHKOYZ
KYMATOZ
ANIXNEYTHZ
OPIrANO METPHZHZ ENIZXYTHZ

2XHMATIKO AIATPAMMA ®AZMATOPOOPIZMOMETPOY




NMHIEX AIETEPZHX

-N\uyviec T6éou udpapyupou [uwnAncg (366nm) kar xaunAng mmieong (254nm)j
-A\uyviec To6éou agpiou EEvou (ouvexéc paoua, 250-600nm)

a) OUVEXOUGC EKTTOUTTNG

B) oTiyuiaiag EKTTOUTTAC

-NEICep (eVIOXUTEC PWTOC eEavayKAOUEVNS EKTTOUTTHC)

a) JOVOXPWUATIKOI

B) Aéilep XPWOTIKWV UE ETTIAOYN UNKOUC KUUATOC

ENIAOIEIZ MHKOYX KYMATOX
-QiAtpa (udAou amrokoTTAS i oUUBOANC)
-Movoxpwuaropeg (mpiouarog, epayuarog)

KYYEAIAEX R . >

\
/

ANIXNEYTEXZ
-QwrormmroAAamrAaciacTéc (PMT)
-Aviyveuréc (euéng gopriou (Charge-coupled detectors)
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IHHAPAT'ONTEX I1IOY EITHPEAZOYN THN EYAIXOQHXIA TQN
OOOPIXMOMETPIKQN METPHYXEQN

vYXKEAAXH (SCATTERING)

= Rayleigh (uopia draioty, <<i)

sTyndall (wixpo cwuoatiown, < 1)

5?Raman (dovytikés kai mepioTpoPiKes KIVAOELS UOPLwY 01aADTH)
vENAOT'ENHX ®OOPIXMOX

v ATIOZBEZH (QUENCHING)

v ®AINOMENO EXQTEPIKOY ®IATPOY
(INNER FILTER EFFECT)
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Daouo skrounmnc Osukne Kwvivne Oﬂ:366nm)
KOl TOPEUTOOLGN 0T0 6KEOOAG Raman

A- H,0; B- 0,1pg/ml xwvivng (og 1010 evanctnoio)
C, D- 0,1 ug/ml xwvivng (vynAn evaictnoia)

370 55 555

Daono skrounnc avlpaKeviov 6€ KOUKA0EEAVLIO
KOl TOPEUTOOLGN 0T0 6KEAOGN Raman

A- SloAvng

B, C, D- avBpakévio 6e d10pOpES GUYKEVIPADGELS

370 400 435
A, nm 1.  ®vocroroykdg opog
i 2.  AwyoAvpévog opog
% - 3. Yxtepkdg opdg
g —
5l \
400 500 600
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NMOAYMNAPAMETPIKOTHTA ®OOPIZMOMETPIAZ

- JIEYEPONG
- EKMOMNNG
- oUyxpovnG odpwong
-0€ XauUNAEG BOpoKPaai.

®BopiououeTpia :

- MoAwpevou QwToq

- KukAika noAwpuévoly
PWTOG.

- KukAikouU
dIxpwiouoU

- ®Bopiouoc
- ®WoPOoPITUOC
(xpovog r-pdo

Xpovocg
dwrig

- AnooBeon

- EnmigpaveiodpaocTikd

- ZXNUAaTiouoc BopIlovTwv
napayovrwv

- Xpwuaroypagia avixveuo
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OOOPIXMOMETPIA XYI'XPONHY XAPQYHY OAXMATOX

(A)=const)

1@: Mfﬁ

zMﬁf

% If

KAaoikn
POOopPICHOHETPIA

% If

A
®OopICHOMETPIa A= =
suyxpovng |3 | Mex)  Mem >
oapmwong A
A

Boowka yopoKTNPLOTIKE QOoNATOG:

-EAdtTon nquievpovg kopveng

-Amhomoinoen AaopaTog

-EALGTTO0N QUORATIKIG TEPLOYNS AVOADTIKOD EVOLAPEPOVTOS
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EAATTEEZH EYPOYZ KOPYPHL
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Synchronous tluorescence spectroscopy

la) {-])
Conventional - A B - A B
fluorimetry 2 ]

A A
Sy nchronous S A B -~ A B
fluorimetry 3 3 m

A A
Second derivative [ '
synchronous :.' A 8
fluorimetry ¢
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OAZMATA ®OOPIZMOY TOY

®AZMATA ZYTXPONHS SAPQSHS
AIAIOYAAMIAIOY TOY AYSEPIIKOY =110 nm
OZEOX (LSD), A,,= 325 nm

1) 1 ng/ml 2)0.3ng/ml 3)H,0O

-
IF I Ca) ) ’

} I tou)

f“RayP;igh." IR R

Fluorescence O

SEeris

—r T ¢
M) so0 <00 300

T ¥ T
Afnm)y 500 <00 300

DOL= 0.1 ng/ml DOL= 2 ng/I

, AN
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XPONOX ZQHY POOPIXMOY

100)

I£0)/e

Inherent property of a fluorophore (7 ~ 1/8&)

Sensitive to microenvironment
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APXH TEXNIKHY XPONIKA AIAXQPIZOMENOY ®OOPIXMOY

(Time-resolved Fluorimetry)

A

Fluorescence Intersiy

Meazarhg
Time

Coycle

“ Flash Excitation

Background Fluorescence

Cyele ——— @

v XpAon IXvNOETWV peydiov ypévov {omic
¢0Bopiopov (16vra LavOaviowv)

v Aiéyepon deiypotog e BPAXU TTAAHO
aKTIVOBOAiag

v Métpnon petd anosPeon Ppaydprov
¢0opropov vrofadpov

EPAPMOI'EX:

g | 15025 |

1000

Time {usec)

-EAdttmon axtivofoiiog vrofdOpov
-Avocoynuikoi Tpocdlopiouol

Anocfeon ¢O0pLopRoY CUUTAOKE®V EVAOGEMVY LaVOAVIODV

-MédoBot1 vBpidomoinong DNA

Chelate

Excitation(nm)

Emission (hm)

Fluorescence
Lifetime ()
(usec)

Suggested Emission Filter

Europium (Eu) 340 615 730 620/40
Samarium (Sm) 340 642 50 645/40
Terbium (Tb) 320 545 1050 545/40
*(Dyprosium (Dy) 320 572 16 575/15
*Ruthenium (Ru) 459 620 0.4 620/40 22




IONTIKOYX ®OQOPIXMOX XYMITAOKQN EYPQIIIOY KAI TEPBIOY
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APXH TEXNIKHY ®AYIKA ATAXQPIZOMENQY
D®OOPIEMOY (Phase- resolved Fluorimetry)

INTENSITY

o 20 40 ) 60
TIME (nanoseconds)

E®PAPMOI'EX:

-IIpocdiopiouog ypdvov Lmne eBopioroedpmv
- AvaAvon piypotog ovslov
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OPOOPIXMOMETPIA IIOAQCMENOY ®QTOX
(FLUORESCENCE POLARIZATION)

Polarised
emission
filters
<+ Depolarised
_ emission

Polarised .
excitation
Polarisation l:ighl

Polarised
emission

P:(FV_FH)/(FV+FH)

EQAPMOI'EX

-1lpoooi0pioudg ueyéBoug Ko 0KV O100TATEWY UOKPOUOPLWY ETCHUATUEVOV UE PHOPIaLOPOPO.
-AvoaopBopiououeTpikol Ipooo10pIoUol TVVAYWVIGTIKOD TOTOD

Mn nkopévo@ Ab _®
@BOPIoHOG + Ab — MoAwpévog
< o o —, @Bopiopodg
w—C )—F D= 5



POOPIZMOMETPIKEZ MEOQOAOI ANAAYZH2

AMEZEZ

(Evdoyevric ©BopIouog)

-BITAMINEZ
-OAPMAKA
-AMINO=EA
-AAKAAOEIAH

-NMOAYAPQMATIKOI
YAPOI ONANGPAKEX

N\

EMMEZEX
(Metatpotry o€ ¢pBopilov TTPOIOV)

a) 2 XNMATIONOC @Oopilovtog
TTAPAYWYOoU ME ouvdeon ME
@Oopilouoeg OUCiEC (davouho-
XAWPIOIO yIa aUIVOCEQ Kal QAIVOAEG,
0-@OaAaADEUON  yIa  TTPWTOTAYEIC
apuAauiveg, apuAudpadiveq)

B) MeTatpotrri TOU aQvaAUuTn O¢€
@Bopilov  TTPOIOV  HECW  XNMIKWV
avTIdOPACEWV

Y) 2XNHUOTIONOG @BopilovTtog
OUUTTAOKOU yIia TOV TTPOCdIoPIoUO
METAAAOIOVTWYV ) OPYAVIKWY HOPiwV

0) Me amdéoBeon 1 evioxuon
@Bopliouou
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EQPAPMOI'EY TON EMMEXQN OOOPIXMOMETPIKOQN MEOQOAQN

v M£00d01 d1oymptopod He aviyveuty e0opiopon
(XpwpUoaToypopikes TEYVIKES, TPILYOELONS NAEKTPOYOPNTH)

v’ Eviopky avéivon

a,) Ilpocoiopioudg evepyotntog eviouwy
p) Ilpoadiopiouos vrooTpwUdT@V

v’ TIpoodioptopds peyéfous Kot OMK®Y S10GTAGEMY LOKPOLOPI®mY ETCLOCHEV®V e GOOPLELOPOPa
(DOopiououetpio roriwuevoo phopiouon)

v’ Melétn ohvieoNG LIKPOLLOPIOV, TT.Y. POPUAKDY HE TPOTEVEC
(T&yvirn pBopilovrog tyvnbetn)

v MEeTpioELS 0mOGTACEMY HETAED OHASOV LAKPOLOPIOV LE BACT TO QOVOLEVO HETAPOPUS EVEPYELOG

v’ Mikpookonia ¢fopiopoy
(Xpwon kottapwv, ypnon emoENUOCUEVMDYV OVTICWUCTOV ELOIKMV Y10 TO. CDCTOTIKA TOD KDTTGPOD)

v ®OOPIGHO0VOGOYNIIKOL TPOGSIOPIGLOT

v Mé6odot vPpidomoinonc DNA -



Fluorescence Resonance Energy Transfer (FRET)

.
Fluorescence resonance energy transfer (FRET) is a distance-dependent interaction between the
electronic excited states of two dye molecules in which excitation is transferred from a donor
molecule to an acceptor molecule without emission of & photor. The efficiency of FRET is
dependent on the inverse sixth power of the intermolecular separation, ¢&F making it useful over
distances comparable with the dimensions of biological macromolecules. Thus, FRET is an
important technique for investigating a variety of biological phenomena that produce changes in
moiecular proximity.«kEFr When FRET is used as a contrast mechanism, colocalization of proteins
and other molecules can be imaged with spatial resolution beyond the limits of conventional

optical microscopy.«Xer
Primary Conditions for FRET

Donor and acceptor molecules must be in close proximity (typically 10-—-100 A).
The absorption spectrum of the acceptor must overiap the fluorescence emission

spectrum of the donor (see figure).
Donor and acceptor transition dipole orientations must be approximately parallel.

Y Fi - ¥ i
Donor — JG) | Acoeptor | [I2urT; SChSmetis ropresentation of the FRET
fluorescencee absorption

Wav!ngth ()

Forster Radius

The distance at which energy transfer is 5S0% efficient (i.e., 50% of excited donors are
deactivated by FRET) is defined by the Forster radius (R.). The magnitude of R, is dependent on

the spectral properties of the donor and acceptor dyes:
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FIGURE 4. The Lightcycler assay. Leff: Dye incorporation method. (A) During denaturation, unbound SYBR
Green I dye exhibits little fluorescence. (B) At the annealing temperature, a few dye molecules bind to the
double-stranded primer/target, resulting in light emission upon excitation. (C) During the polymerisation step,
more and more dyve molecules bind to the newly synthesised DNA, and the increase in fluorescence can be
monitored in real-time. (ID) On denaturation, the dyve molecules are released and the fluorescence signal returns to
background. Right: Hybridisation probe method. The RT step has been omitted. (A) During the denaturation step,
both hybridisation probes remain in solution and separate. Any emission from fluorescein is at 530 nm, and is
disregarded by the derector. (B) During the annealing step, the probes hybridise in a head-to-tail arrangement, the
two dyes come in close proximity and the emitted energy excites the second dye, which emits red fluorescent light
at a longer wavelength. (C) At the polymerisation temperature, both probes return into solution and any emissions
from fluorescein are ignored.
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