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ATtreikovion 1IoTwyv (tissue imaging)

ATreikévion (wvtavwy 1I0TWV (in vivo imaging)
Vs.
ATTEIKOVION MOVIHOTTOINMEVWYV OEIYHATWY (eX
Vvivo imaging)

ATreikOvion oTov acBevr) (KAIVIKA epapupoyn)
Vs.
ATTEIKOVION O€ TTEIPANATOlWA
(Epeuva Kal TTPOKAIVIKEG MEAETEG)
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ATtreikovion 1IoTwyv (tissue imaging)
MikpooKoTTia (TTapaTpnon Tou 1I0TOU)
loToxnuEia (XprRon XPWOTIKWYV)

AvoooioToxnueia
(avixveuon avTiyovwy HJE TN XPNon €101IKWV aVvTICWHATWYV)

U

AviXveuon HOPPOAOYIKWYV AAAOIWOEWYV
+

‘Ex@paon HOPiwV-OEIKTWV
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MikpookKoTTia (TTapaTpnon Tou 1I0TOU)

MikpookoTria gwTtelvou trediou (bright field)
MikpookoTria okoTteivou Trediou (dark field)

MikpookoTria avTiBeon @dong (phase-contrast)

MikpookoTria diagpopikng cupBoAng (differential interference con

MikpookoTria @BopicuoU (Fluorescence microscopy)
2uveoTiakn pikpookoTtria (Confocal microscopy)

MoAugwTovikA pikpookoTria (Multi-photon microscopy)

B llluminating light

M Background light Condenser annulus @

Speciment scattered light Condenser

W Foreground = background + scattered light
~ Specimen

Scattered light -90° phase shifted
(a) foreground = background 7] Objective
-90° phase shift ring

Background light -90° phase shifted \
foreground > background

(b} Gray filter ring

©0

Background light dimmed =
foreground >> background ‘.‘I

(c)
Vector length and direction respectively T s s Image plane
corresponds to light intensity and phase difference

By Egelberg - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=22705652
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MikpookKoTTia (TTapaTpnon Tou 1I0TOU)

MikpookoTria gwTtelvou trediou (bright field)

135° Polarised 135" Polarised

MikpookoTria okoTteivou Trediou (dark field)

MikpookoTria avtiBeon ¢dong (phase-contrast)

MikpookoTria diagopikig oupBoAns (differential interference contrast)
MikpookoTria @BopicuoU (Fluorescence microscopy)

2uveoTiakn pikpookoTtria (Confocal microscopy)

MoAugwTovikA pikpookoTria (Multi-photon microscopy)
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MikpookKoTTia (TTapaTpnon Tou 1I0TOU)

MikpookoTria gwTtelvou trediou (bright field)

MikpookoTria okoTteivou Trediou (dark field)

MikpookoTria avtiBeon ¢dong (phase-contrast)

MikpookoTtria diagpopikrig oupBoAnc (differential interference contrast)
MikpookoTria @Bopicuou (Fluorescence microscopy)

2uveoTiakn pikpookoTtria (Confocal microscopy)

MoAugwTovikA pikpookoTria (Multi-photon microscopy)

33
1 Non-radiative
S 2 transition
1
1 —
0

Absorption

Fluorescence

detector

ocular - )
. emission filter

——

dichroic mirror
—

=

light source

excitation filter

objective

specimen

Henry Muhlpfordt (talk)Fluoreszenzmikroskopie_2008-09-28.svg:
Krzysztof Blachnicki - Fluoreszenzmikroskopie_2008-09-28.svg,
CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=4876885

>
)
2
= 3
S 2 ‘
0y 4+ By [1.nbuH: vectorization - File:Jablonski Diagram of Fluorescence Only.png by Jacobkhed,
0 CCO, https://commons.wikimedia.org/w/index.php?curid=113133022

Ground State
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MikpookKoTTia (TTapaTpnon Tou 1I0TOU)

. . , . . A—Photomultlpller
MikpookoTria gwTtelvou trediou (bright field) . Detector

- Detector

MikpookoTria okoTteivou Trediou (dark field) Pinhole
In-Focus

. . . Emission Aperture
MikpookoTtria avTiBeon gdong (phase-contrast) Laser Light Ray

Out-of-Focus
Fluorescence
Emission
Light Ray

Excitation

MikpooKoTTia Biagopikic aupBoMc (differential interference contrast ~ S°4rce

MikpookoTria @BopicuoU (Fluorescence microscopy)
—Dichromatic

TUVECTIOKA HIkpookoTTia (Confocal microscopy) —— Mirror
. ) . . inhole - — Objective
MoAugpwTovikn JikpookoTtria (Multi-photon microscopy) Aperture o
xcitation
Specimen Light Ray
PFloc:all
Cover anes
} E - S::’::ZHB\ Butterfly Wing Epithelium
Mlcroscopey 18) i e 2D A
Slide v 3 '7 : g . & >:’ %5 7

Widefield Scannlng IIlummatlon Point Scanning
https://www.microscopyu.com/techniques/confocal/introductory-confocal-concepts

MoAU «kaBapn» eikéva
AuvatdtnTa AWnG CUVEXOPEVWYV TOPWYV (Z-stacks)
yIQ QTTEIKOVION O€ TPEIG OIAOTACEIG
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2uveoTiakn MikpookoTtria (z-stacks)
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https://case.edu/medicine/neurosciences/resources/core-facilities/3d-reconstructio

ZuveoTiakn MikpookoTtria (3D reconstruction)
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To} ,d,

MikpookKoTTia (TTapaTpnon Tou 1I0TOU)

MikpookoTria gwTtelvou trediou (bright field)

MikpookoTria okoTteivou Trediou (dark field)

1080nm

MikpookoTria avtiBeon ¢dong (phase-contrast)
360 nm 1080nm 460 nm

MikpookoTtria diagpopikrig oupBoAnc (differential interference contrast)

MikpookoTria @BopicuoU (Fluorescence microscopy)

2uveoTiakn pikpookoTtria (Confocal microscopy)

MoAugwTovikA pikpookoTria (Multi-photon microscopy)

27NV KAQOOIKN PIKPOOKOTTIa ¢BOPIoHOU, GAAG Kal OTn OUVECTIOKN, N dI€yEPON YiveTal aTTO JOVadIKa QuToVIa.

21n SIQWTOVIKI) —Tn ouvnB£OTEPN TTEPITITWON TTOAUQWTOVIKIIG— EXOUME BIEyEpOon atrd dUO QWTOVIO TAUTOXPOVA.

MNa va emTeuxBei autd XpelaldpaoTe €10IKA (kar akpiBd) TTalpikda laser (femtosecond pulsed laser) ouvrBwg Ti:Al, O, lasers
(titanium-sapphire) TTou ekTTéUTTOUV OTO £yYUGS UTTEPUBPO (NIR).

AKpPIBWCS yia TO Adyo auTod Ta QWTOVIA auTd €ival XaunASTEPNG EVEPYEIAS KAl BEV KATAOTPEPOUV TO OEiypa, aAAd €xouv Kal

MEYaAUTEPN OIEIOOUTIKOTNTA, dpa gival KATAAANAQ yia deiypata yeydAou Taxouc. ETriong 10 yeyovog 011 uOVO OTO ONEIO TTOU £0TIACE!
1O laser £xoupe dnuioupyia dIYWTOVIKWY CUPBAVTWY, onuaivel 0TI dev £xouue @wToAeukavorn (photobleaching) Tou deiyuatog

EKTOG TOU OnuEiou e0TiaoNng.
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loToxnuEia (Xprnon XPWOTIKWYV)

Avixveuon SI0@QOPETIKWY UTTOKUTTAPIKWY /KAl EEWKUTTAPIWY CUCTATIKWY HWE T BOABEIO SIAQOPETIKWV XPWOTIKWV:

https://wWw.vetmed.wisc.edu/Iab/histology/histochemical-staining-techniques/

Toluidine blue (0&e6@IAN XPWOTIKH, XPWON TTIOAATTAWY CUCTATIKWY .’ ¥
ME OIOQPOPETIKEG ATTOXPWOEIG) il 4




i

To¢ M

MuookeAeTikh OykoAoyia: Aidyvwon-OepaTmeia-Epesuva
X. TTparaivng: Epappoyég tissue imaging

loToxnuEia (Xprnon XPWOTIKWYV)

Maiques et al. Recent advances in tissue imaging for cancer research (doi: 10.12688/f1000research.19037.1)
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A"I _,,:_::\ ".l'(’,
il v
Tot JE

AvooolioToxnueia
(Immunohistochemistry : IHC)

1) NpocTolyagia deiyuatog > oTdX0G N dIATAPNON TG APXITEKTOVIKIG TOU I0TOU KAl TNG KUTTAPIKAG HOop@poAoyiag,
aAAG Kal TNG duvaTOTNTAG AVOOOEVTOTTIOUOU TWV AVTIYOVWYV TOU 10TOU
ETTIAOYNA YIQ YOVIUOTTOINON O QOPHOAN 1 OXI, YIA EYKAEIOUO O€ PITTAOK TTAPAPIVNG, TTPOETOILNACIA TOUWY
O€ UIKPOTOMO, KPUOOTATN KTA.

2) Nepiopiopdg NG YN €I8IKAG €0UEUONG TOU AVTIOWUOTOG
blocking buffers (11.x. opog, ammaxo yaAa, aABoupivn, {eAaTivn KTA.).

3) EmAoyn avTiowpaTog : (wIKO €id0g, HOVOKAWVIKO / TTOAUKAWVIKO, ETTIONHNACHEVO PE XPWHOPOPO
1 Xpron OeuTEPOYEVOUG ETTICNPACUEVOU AVTICWHOTOG EITE ETTIOCNPACUEVOU PE XPWHOPOPO EiTE BIOTIVUNIWPEVOU

4) EtniAoyr) yeBodou avixveuong : ouvhBwg dIacuvdeon TOU TTPWTOYEVOUG ) DEUTEPOYEVOUG AVTICWHOATOG ME KATTOIO £VCUMO
(aAkaAIkKiy wo@aTaon A UTTEPOEEIDAON) TTOU KATAAUEI TN XPWHUATIKI) HETATPOTT) KATTOIOU UTTOCTPWHOTOG
EVAAANGKTIKA @Bopifov HOpIo = TNV TTEPITITWON AUTH MIAGUE YIa avooo@pBopiocud

RS OSSR S A 5) Counterstain : xprion piag GAANG Xxpwong, woTe va

ﬁf’g‘;[i‘i o8 Immunofluorescence yivovTal ca@r Ta TTeplypduuaTa Tou 1I0ToU
N HRPO S 1 TWV KUTTAPWV A Ol TTUPAVES TOUG 1l AAAa
o oV ignal — , e
L)
e ’ — Labeled Secondary _ Fluorescent Tag GTOIXEIa ('IT)( KUTTOPOOKEAETOG)
Vs / Hematoxylin — DAPI
A » i
P AP — Light Labeled Primary Antibody

/u,\ Proteins / \ Proteins
o \

()

Cell/Tissue Cell/Tissue

https://www.sigmaaldrich.com/GR/en/applications/protein-biology/immunohistochemistry
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AvooolioToxnueia
(Immunohistochemistry : IHC)

Typical chromogens in IHC assays.

Chromogen Catalytic agent Deposition color
DAB HRP Brown

DAB + Ni HRP Black

AEC HRP Red

VIP HRP Purple
NBT/BCIP AP Deep blue
Vulcan Fast Red AP Red

Vector Black AP Black

Nova Red HRP Deep red

TMB HRP Blue

Sample fluorescent dyes for IHC assays.

Fluorescent dye Excitation 1 (nm) Emission A (nm)
Coumarin 402 443
Fluorescein 494 517
TMR 550 570
Cyanine 3 550 570
Cyanine 3.5 581 596
Cyanine 5 648 667
Cyanine 680 669 688

Stack et al. Methods 70 (2014) 46-58
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I ‘

YBp1d1opog in situ
(In situ hybridization : ISH)

Otav 0 016x0¢ TNG MEAETNG (OeiKTNG) Bev gival TTpwTEiVN, aAAG TUAPA KATTOI0U VOUKAEIVIKOU 0E€0G WIAGUE yia ISH
H péBodog Baaoiletal otn duvaTtdTNTA AVAYVWPIONS QUTWY TWV TUNUATWY OTTd CUPTTANPWHAOTIKA TOUG TUHMATA, OTA OTTOoIa £XEI
TTPoodeBEi KATTOI0 HOPIO-IXVNOETNG (probes).

In situ hybridization probes

Generation of riboprobes
* Double-stranded DNA (dsDNA) probes
« Single-stranded DNA (ssDNA) probes From plasmid:
« RNA probes (riboprobes) g Insert .,
» Synthetic oligonucleotides (PNA, LNA) REL . . RED
Polymerase A__,_ —— PolymeraseB
Labeling techniques binding site binding site
+ Radioactive isotopes
- 32p
o 35g Sense riboprobes Antisense riboprobes
3 — =
o “H p— o E—
« Non-radioactive labels Pol A Pol B
= biotin
v digoxigenin FromPCRtemplate: _~ DNA  _ Pprimer +Pol B binding site
o fluorescent dye (FISH) R —
Primer + Pol A binding site )‘ Template with Pol
binding sites
Transcribe Transcribe
with Pol A ( with Pol B
Sense riboprobes Antisense riboprobes
J—— —ill
Po A — — Pol B

https://www.ncbi.nlm.nih.gov/probe/docs/techish/
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NMoAAaT1TAR} avoooioTOoXNUEIO
(multiplex immunohistochemistry : mIHC)

Tautdxpovn avayvwpion TTEPICOOTEPWY TOU £VOG BEIKTWYV OTO idI0 deiyua - €iTe TTPOKEITAI YIa avayvwpion A.X. dUo
OIAPOPETIKWYV KUTTAPIKWYV TUTTWV (BACEI XOPAKTNPIOTIKWY TOUG OEIKTWV) EITE yIa JEAETN TTIBAVOU CUVEVTOTTIONOU dUO

N TTEPICOOTEPWV DEIKTWV OTA idIa KUTTAPA.

AUO BaoIkéEG BUOKOAIEG:

A) MNwg Ba atmopeuxBoUv TOAVESG AAANAETTIOPACEIS TwV dUO cUCTNPATWY avixveuong (1T.Xx. HRP/DAB kai

AP/NBT/BCIP)

B) Mwg¢ Ba TauToTToIinBouv o1 XpwHATIKOi cuvduaooi TTou divouv Tn BEATIOTN avTiBeon PHETAEU TWV XPWHATWY, OAAG

Kal £€va eVOIAUECO XPWHA OTA ONUEIQ CUVEVTOTTIONOU

van der Loos (2010) Journal of Histotechnology, 33: 31-40

Figure 1. Semi serial formalin-fixed, paraffin-embedded (FFPE) tissue
sections of a human prostate biopsy showing normal ducts and tumor after
triple DAB PIN-4 cocktail IHC staining showing high-molecular-weight
keratin (cytoplasmic, normal ducts), p63 (nuclear, normal ducts), and p504s
(cytoplasmic, tumor) and a nuclear counterstain with hematoxylin (A). The
same combination of antibodies, but staining p504s in red (AP, Vector Red),
gives a much clearer overview of normal and tumor tissue elements (B).
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%"iv i ™

NMoAAaTTAGG avooopBOopPIoHOG

AvTioToixa TTPoBAAMATA YIA TNV TAUTOXPOVN QvVAyVWPIoN TTEPICOOTEPWY TOU EVOG OEIKTWV OTO idI0 Otiyua
+ T0 TTPOLBANUA TOU auToPBOPICHOU

Q

100
80 1
60 1

40

201 A \
0 T T T f . T
350 400 450 500 550 600 650
Wavelength (nm)
500- 560 long pass
550bp

(@) Excitation and emission spectra of FITC (solid lines) and propidium iodide (broken lines) showing the
laser lines at 488 nm and 543 nm (black). The emission filter sets routinely used are shown below the spectra
and the level of FITC emission which bleeds through into the red channel during simultaneous data collection
using a 560 long pass emission filter is blocked in red. (b—g) Confocal images of a gut section labeled with
anti-glucose transporter 5 and a secondary FITC antibody (green) and the nuclear stain propidium iodide (rea).
(b)—(d) are imaged simultaneously and (e)—(g) are imaged sequentially. FITC emission is shown in green (b, e,
488 nm excitation, 505-550 band pass emission) and propidium iodide emission is shown in red (c, f, 543 nm
excitation, 560 long pass emission), (d, g) Composite images of the green and red channels. The bleed through
of FITC emission into the red channel during simultaneous collection is highlighted by the arrows in (c) and
consequently alters the color of the green localization in (d)

Efficiency / Transmittance (%)

Zimmermann et al. (2014) in Stephen W. Paddock (ed.), Confocal Microscopy: Methods and Protocols, Methods in Molecular Biology, vol. 1075, p. 129



A MuookeAeTikh OykoAoyia: Aidyvwon-OepaTmeia-Epesuva
Mo , . .- . .
@* X. TTparvaivng: Epappoyég tissue imaging

NMoAAaTTAGG avooopBOopPIoHOG

AvTioToixa TTPoBAAMATA YIA TNV TAUTOXPOVN QvVAyVWPIoN TTEPICOOTEPWY TOU EVOG OEIKTWV OTO idI0 Otiyua
+ T0 TTPOLBANUA TOU auToPBOPICHOU

100

| Excitation:
] [ ] Fluorescein

i [ | MitoTracker Red
! B ATTO647N

: .

M v

Emission:

Fluorescein
MitoTracker Red
— ATTOB647N
—Tb*

Eu3+

80

60

Intensity (a.u.)

20

A

[\
T L] L] ] I L] ] 1 L]

400 450 500 550 600 650 700 750 800
Wavelength (nm)

Arppe et al. (2017) PLoS ONE 12(11): e0188359. https://doi.org/10.1371/journal.pone.0188359



AH MuookeAeTikh OykoAoyia: Aidyvwon-OepaTmeia-Epesuva

O1 trepiopiopoi Tng MCIHC  1nyddouv atmmoé 10
YEYovOg OTI TUTTIKA TO avBpwITIvO PATI UTTOPEI Va
EKTINAOEI €WG OUO TO TTOAU OEIKTEG TAUTOXPOVA KAl
MOAIOTO  KUpiwg OTavV  UTTAPYXOUV  Kal  GAAa
Mop@OAOyIKA OToIxEia, Tr.X. OTav KABe Oc€ikTNG
XOPAKTNPICEl DIAPOPETIKO KUTTAPIKO TUTTO. AUTO
o@eiAeTal 0TO XaPNAS AOYO CANOTOG €V OXEOEI UE
T0 B6puBo (low signal-to-noise ratio) ) OTTWG TO
ATTOKOAOUPE AANILOG TO TTEPIOPIOUEVO DUVOAUIKO
€Upog (narrow dynamic range) xpwaoTIKWV OTTwG N
DAB, aoAA@ kal OoTnv €TMKAAUYN TWV QACPATWYV
TWV dI0POPWV XPWHOYOVWV.

AvtiBeta T dIdpopa  @Bopoodpa  TTOU  Eival
OUVOEDEPEVA E TA QVTIOCWHATA €XOUV TTOAU TTIO
EKTETAPEVO OUVAMIKO €UPOG, OAAG UTTOPOUUE Kal
va emAECoupe atrd peyoAUTeEPN YKAPA HOpiwy,
WOTE VO TIEPIOPICOUPE TNV  EMKAAUYN  TwWV
QPAOUATWY TOUG, CUVETTWG N IKavotnTa Tou mIiF
yla multiplexing €ival ca@wg KaAutepn atrd NG
MCIHC. Mg 1n PBonbeia kal Twv OUYXPOvVwv
MIKDOOKOTTIWV PTTOPOUME CHPEPA VO EKTIUACOUNE
ME aglommoTia €wg Kal 7 OIOQOPETIKOUG OEIKTEG
TapdAAnAa oe éva Ociyya 10ToU (OuvABwG £E)
TTPWTEIVEG Kal KATTOI0 PBOoPOoPsdPOo, OTTwG TO 4',6-
diamidino-2-phenylindole [DAPI] yia counterstain).

X. TTparvaivng: Epappoyég tissue imaging

MIHC vs. mlIF

.Y

-~

_ N B oAPi [l Cytokeratin| | PD-L1icps  cpa [l cps  cDes

A
.

Parra et al. (2017) Sci Rep. 7: 13380 (https://www.nature.com/articles/s41598-017-13942-8)
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NMoAAaTTAGG avooopBOopPIoHOG

Green Channel Red Channel Edw B)\é'ITOU}JS Ta USUOVWUéVG (PdO'lJGTG EVO’g
e “mpdoivou” kai evog “kOkkivou” @Bopo@dpou. lNa 1o
“mpdoivo”, o avixveutng OUAAEyel TTepiTrou Ta 3/4
TOU OUVOAIKOU ONPaTtdg Tou, evw To uttéhoitto 1/4
TEQTEI JEOQ OTNV TTEPIOXI) TOU KOKKIVOU QVIXVEUTH.
MNa 10 “KOKKIVO”, 0O QVIXVEUTAG CUAAEYEI TTEPITTOU TA
4/5 ka1 70 1/5 TTEQTEI OTNV TTEPIOX] TOU TTPACIVOU
QVIXVEUTH.

Green Channel Red Channel

Emmission
Emmission

Wavelength Wavelength
A A , ., ., , ,
5 Green Channel Red Channel 5 Green Channel Red Channel Katda ™ 6|'|'|')\r] Xpwon Ba EXOUME TAUTOXPOVA KAl TA
2 | 7| I . . . c 0
£ £ Uo oAuata, 6mou o TIPACIVOG aVvIXVEUTAG Oa
§ § kataypdeel 3/4 “mpdoivou” @Bopopopou + 1/5
“KOKKIVOU” Kal 0 KOKKIVOG avIXVEUTAG 1/4 “trpdoivou”
+ 4/5 “k6kkivou”. H paupn ypaupny oto dImmAavo
OXNUa avTIoTOIXEl OTA aBpoiouaTa TWV CNUATWV.
A
A " _ ThRase 5 Green Channel Red Channel
= —— - SE— D e Re—
Wavelength Wavelength (=
S
w

MNa va «gexwpiow» 1o onfuara, dnA. kKABe avixveutig va pou divel uévo 1o
ONfua TTOU avTIOTOIXEl OTO BIKO Tou PBopoPsdPo, agalpw 1/5 Tou “kKékKIvou”
armroé TNV TIPA TOu TTPACIVOU QVIXVEUTH, Kal 1/4 tou “mpdoivou” atrd Tov
KOKKIVO avIXVEUTAH = compensation (in flow cytometry)

- —»

. .. Wavelength
https://www.vilber.com/spectral-unmixing/
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To¢ JENE ATTEIKOVION ME PACHATIKA avaAuon

(spectral unmixing)

H compensation T1oU TTEPIYPAYAUE TIPIV UTTOPEI VO e@appooBei otav €xw Ouo @Bopopopa Kal OOUAeUel BAcel piag
OUYKEKPIPEVNG TTEPIOKXNG MNKWYV KUPATOG. IMa Tn dI1GKpIon TTEPIOTOTEPWY POBOPOPOPWY EXEI OTIG NEPEG PAG EI0AXOEi N €vvola
NG QaopatikAg avaAluong (spectral unmixing), n otoia XpnolyoTtrolei Ta dedopéva Tou QACPATOG KABE pBopopdpou, KATA
KATTOIO TPOTTO OV VA TTPOKEITAI VIO TO «OAKTUAIKO» TOU ATTOTUTTWHA.

AnAadn kaBe pixel TG IKOVAG ATTO TO deiyua pag, diapaleTal o€ OAOKANPO TO PACHUA UNKWV KUPATOG TTOU Pag evOIaQEPEl (ONA.
TTou TrePIAaPPBavel OAa 1a @BopoPdpa Pag) Kal MAAIOTO AVAAUPEVO OE MIKPEG TTEPIOXEG MNKWV KUWATOG = TO QACHO
karavéuetal o€ 10-30 utrotrepioxEg (multispectral analysis) i akoun kail o€ XINAdEG HIKPOTEPEG UTTOTTEPIOXEG (hyperspectral).

) ‘ET01 n O1-0100TATN €IKOVA OTTOKTA Kal dia Tpitn didoTaon,
The Spectral imaging Lambda Stack auTri Twv A-stacks, OTw¢ amokahoUvTal. Kdabe pikpR

E (b) UTTOTTEPIOX) OUYKPIVETOI MPETA PE TO QAOUA TOou KAOE

Spectral Image Data Set (Cube) % @BopoPbdpou, TO OTToI0 €XEl AnPOEi LeEXWPIOTA Kal XwpIg
TNV TAUTOXPOVN TTAPOUCIa TwV UTTOACITIWV @BOopOoPOpwV.

T g —I | ‘ETO1 yiveTal 0Oa@éG av TO ONPa O KABE UTTOTTEPIOXN
SO OQEINETAl  OTO  OUYKEKPINEVO  @Bopo®dbpo R O¢

e < M TTapePBOAEG GAwWV  Kal  «KkoBapileTaly pe TN XPRon

MaOnNuATIKAS avaAuong aTrd TIG TTAPEUPOAEG.

Lambda Stack with Cyan, Green, and Yellow Fluorescent Proteins

~—10-Nanometer
Waveband

50
Wavelength (Nanometers)
Figured )4 a2 A3 M AS A6 A7 A8 A9 MO A1 AM12

https://zeiss-campus.magnet.fsu.edu/articles/spectralimaging/introduction.html
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Toy R ATTEIKOVION JE POOMATIKA avdAuon

Karyotyping and Autofluorescence Removing in Spectral Imaging

Autofluorescence Linear Unmixing

https://www.microscopyu.com/techni
ques/confocal/spectral-imaging-and-
linear-unmixing
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Tot JE ATTEIKOVION ME POACHATIKA avaAuon
(spectral unmixing)

a Single stained slides b Spectral library

690 Spectral library. (a) In order to acquire

and translate the information contained
06 at every pixel from a multispectral image,
04 . it Is necessary to apply a spectral
iz % reference matching the intensities
S = ~ contained in the image. That spectral
06 reference can be obtained by single
= =  stained samples (eg., tonsil) with only
” % one fluorescent dye at a time with a
' £ primary antibody directed against a well
0;’ — know and highly prevalent antigen (e.g.,
£ A g CD20, CDg, etc). (b) Once the spectral
At 7N  library is created, the emitted spectra
5 92 N = from each dye can be extracted and
0 S registered using a software (InForm™),
i i This spectral library forms the
04 e #  cornerstone of target quantification.
02 ,/ \ %
& s, £
06 = 2
04 /<\ &
0 —
420 460 500 540 580 620 660 700 740
\nfavelength (nm)
Stains
[ Opal520 [E@Opal620 [N DAPI Francisco-Cruz et al. (2020) Biomarkers for

[ Opal 540 [ Opal 650

[ Opel 570 I Opel 690 Immunotherapy of Cancer, M. Thurin, A. Cesano, F. M.

Marincola Eds, p. 472




Spectral library Multispectral image Autofluorescence , , .,
ovia: Aidyvwon-O¢pancia-Epeuva

: Epappoyég tissue imaging

ATTEIKOVION HE QACHATIKA
avaAuon
(spectral unmixing)

v"“
Linear unmixing (component image containing all the unmixed species)

461

Milti

lex immunofluorescence image (composite image)
Linear unmixing and autofluorescence. A
multispectral image should be unmixed to be
analyzed. The spectral library with the algorithm
“linear unmixing” results in a linear decomposition of
the multispectral image acting as a spectral
reference, and together with the tissue
. autofluorescence, the algorithm will find assign the
L, % 4% ‘ M ¥, 5 real contribution of each fluorochrome to the image.
X ‘ : The conjunction of all of them provides a specific
spectrum (panel spectrum in the component image).
5 { _ \ After the linear unmixing, the composite image can
VWL : : e ‘ be used for analysis; it can be manipulated to
o/ ' ' increase or decrease the visual intensity of every
oo component or to confirm the visual co-localization of
two or more fluorophores.

DAPI/COBS

DAPI/CD3

DAPI/CDB

Francisco-Cruz et al. (2020) Biomarkers for Immunotherapy of Cancer,
M. Thurin, A. Cesano, F. M. Marincola Eds, p. 473
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Toy R ATtreIkKOvIONn HE @AOCUATIKR avaAuon otnv mIHC

t_uxh.. ""':, Xi ) b g Y < _,»)'
bright fleld A% Ay | nt-like composite 1

. j:,&-i "7;‘4

K

A7
Ig

‘B y ’)

,(,'

CD163-DAB

e s & ®

Notes:

Detail of FFPE tissue section from an atherosclerotic plaque in human carotid artery showing
IHC triple staining combining three macrophage markers: CD68 (pan macrophage) in blue
(AP, Vector Blue), CD14 (macrophage/monocyte) in red (AP, Vector Red), and CD163
(scavenger receptor) in brown (HRP, DAB). With spectral unmixing using the spectral library
(C) the unmixed black-and-white composite images (D—F) and unmixed composite (B) are
created. The composite image (B) is fluorescent-like with false-colors for the three
components: CD163 in green, CD14 in red and CD68 in blue. The red mask in G is a
selection of tissue only (all vessel lumen are subtracted) that is applied to D—F for quantitation
of all three components.

Color Select Draw

‘1WI—-:] ° M|
2fre-o55 [aeen WS F 1_9}\
oo e ] 7 M|
c

van der Loos (2010) Journal of Histotechnology, 33: 31-40
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R]

MIHC ka1 mIF pe di1adoxikég xpwoelg (MICSSS)

In-depth tissue profiling using multiplexed
: ) : : . - CD3*CD8"*
immunohistochemical consecutive staining on

single slide

L/ <> 7 ) Deparaffinization % Rehydration

FFPE tissue
A v
Slide 4« 5 Chromogenic - Antigen
r scanning‘ Mdimting & revelation ¢ Stam";’ € retrieval
Image processing Blocking
and analysis A 4 ’ -
| i Coversﬁp Re_peat n Antigen retrieval
Staining 1 e removing times P
Staining 2 =
Staining 3 = 'l Coverslip
: M removing - -CD8* -CD3'CD8*
Dehvdrati Chemical F . : . .
ehydration > dostnining » Mounting - 23+ - Ki67* - FoxP3*'Ki-67*
- Storage o
B %
CD20 [~ cb3
Destaining Restaining J§

Kapkivwpa TTax€wg eviépou

Remark et al., Sci. Immunol. 1, aaf6925 (2016) 14 July 2016
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MIHC ka1 mIF pe di1adoxikég xpwoelg (MICSSS)

In-depth tissue profiling using multiplexed
: ) : : . - CD3*CD8"*
immunohistochemical consecutive staining on

single slide

L/ <> 7 ) Deparaffinization % Rehydration

FFPE tissue
A v
Slide 4« 5 Chromogenic - Antigen
r scanning‘ Mdimting & revelation ¢ Stam";’ € retrieval
Image processing Blocking
and analysis A 4 ’ -
| i Coversﬁp Re_peat n Antigen retrieval
Staining 1 e removing times P
Staining 2 =
Staining 3 = 'l Coverslip
: M removing - -CD8* -CD3'CD8*
Dehvdrati Chemical F . : . .
ehydration > dostnining » Mounting - 23+ - Ki67* - FoxP3*'Ki-67*
- Storage o
B %
CD20 [~ cb3
Destaining Restaining J§

Kapkivwpa TTax€wg eviépou

Remark et al., Sci. Immunol. 1, aaf6925 (2016) 14 July 2016
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R
Kaivotopeg pebodoAoyieg
Stain tissue section Measure spatial distribution
with antibodies labeled of N elemental isotopes
E1TIO'f||.lGVO'r| GVTIO'U)[.I(!T(.DV ME 5|q(pop£-|-"(d 1I0O0TOTTO with elemental isotopes _Tissue quantifying 7 masses per scan
Kal aviXveuon ME IoVIoPEVN SEo N o§uydvou. . Orrgen
duoplasmatron
Biological specimens, such as FFPE tissue or cell ‘\ _
suspensions, are immobilized on a conductive substrate, . Conductive | gampig 4—pamey
such as indium tin oxide—coated glass or silicon wafer. ‘}L ;}t ;’tage N
Samples are subsequently stained with antibodies 3“& ‘>i .J— -»\Nsector
conjugated to unique transition element isotope reporters, N Secondary
dried and loaded under vacuum for MIBI analysis. The lons
sample surface is rasterized with an oxygen primary ion Detectors ﬁ/_
beam that sputters the antibody-specific isotope reporters .
Dynamic SIMS

native to the sample surface as secondary ions. Metal-
conjugated antibodies are quantified via replicate scans of

the same field of view, where up to seven metal reporters e e
are measured with each scan, and the detectors are mass quantitative and categorical classifiers
calibrated after each scan cycle. ROIs demarcating 1 e T ST
nuclear and cytosolic compartments of each cell are z B LA
integrated, tabulated and categorized. Composite images — caiz i:: §-§7¥3§ : Pixel B
i ; Cell3 9,9 4.. ; hst
comprised of pseudocolored categorical features and i . Pxeic
guantitative three-color overlays are constructed to lntgggr:alte (segmeniation | 25 UM
. . g . . signal
summarize multidimensional expression data
2 . e
2 1 ru"gge ‘7- A
e ? “aitial y
K2 Y *o 5 uantitative
i "o"“‘:' color, “
lsotope 3
Population
classification

Angelo et al., Nat. Med. 20: 436 (2014) doi:10.1038/nm.3488
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=N

Kaivotopeg pebodoAoyieg

Mapoépola TTPOoEyyion: ETICHMAVON AVTICWHATWY HE SIAQOPETIKA METAOAAA, OgIpIOKN £§AXvwon Tou I0TOU pe UV
laser kal @aocuaTopETpia padag

; _/:’ uv CyTOF mass
\\ e laser cytometer
I \ oo
*S';" \ = 7
i = L S
G T 5
= + —» > —»
Tissue or cell-line Marker staining with Laser ablation coupled
preprocessing metal-labeled antibodies to mass cytometry

Unlabeled Metal-labeled Metal-labeled CyTOF imaging

antibody, IFM antibody, IFM antibody, IFM mass cytometry

bE

H3 (c)

Downstream data analysis Single-cell segmentation Data preprocessing Signal extraction of

HER2 (1) and image assembly 32 measured markers

CK8/18 (r)
E-Cad (r)

Vim (y)

Giesen et al., Nat. Meth. 11: 417 (2014) doi:10.1038/nmeth.2869
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N

W 7
Tog e

Kaivotopeg pebodoAoyieg
Intravital imaging ge Tn XPRon TTOAUQWTOVIKNG MIKPOOKOTTIAG
Pial Surface

Imagmg
Area

SOOpm...._....

50um :’_""'}l“:"*;"*""""fr"—
\ !\o i“ » ';" ‘
! YRR N
-

Chen et al., PNAS USA. 116: 14254 (2019) doi:10.1073/pnas.1902366116
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Kaivotopeg pebodoAoyieg

Clinical photoacoustic imaging = cuvdUaOMOG OTITIKAG HIKPOOKOTTIOG UE UTTEPHXOUG

(a) (b) (c)

Invasive Breast Cancer

20mm 10mm
= e cw

(e) ()

10mm
ez

10mm
rtmes

by

-

10mm g i 10Mm 10mm

10mm 10mm 10mm

Toi et al., Sci Rep. 7: 41970 (2017)
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Kaivotopeg pebodoAoyieg

Clinical photoacoustic imaging = cuvdUaOMOG OTITIKAG HIKPOOKOTTIOG UE UTTEPHXOUG

(a) ()

v

.

"

)
v Jv
{

*10mm
g : e
The image intensity represents the measured absorbance coefficient at 795 nm, which corresponds to the amount of Hb present. S-
factor values corresponding to the SO2 value of Hb are indicated according to the color bar on the right; red indicates close to 100%
Hb saturation, whereas blue indicates close to 0%. (a) Peritumoral S-factor image obtained by PAM-03 before chemotherapy and (b)
after chemotherapy. The amount and intensity of intratumoral signal increased after chemotherapy, and the S-factor values were low,
indicating hypoxia. Yellow arrows indicate hypoxic spotty signals in the tumor. Toi et al., Sci Rep. 7: 41970 (2017)




MuookeAeTikR OykoAoyia: Aidyvwon-Ocepameia-Epsuva
X. Tparaivng: Epappoyég tissue imaging




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

