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NMapameTpbl OKpyXawLeun cpeabl Ans NMHUU KNeTOK MIieKonuTarLwmx

OnTManbHbLIN

MapameTp 3ameyaHus
AnanasoH
KoHTponupynTte npu nomowm HarpeBaTesien Kamepbl AnA
Temneparypa 28-37°C ob6pa3uoB, UCNOSb3yUTe BCTPOEHHbIE NPOTOYHbIE
HarpeBaTesnu, oborpeBaTenm o6bLEKTUBA,
yCTpPOMUCTBA KOHTPOMSA BHELUHUX YCNOBUMN
SN AaMeHsIeMast PerynﬂpHovaanMBawre UM MeHsnTe cpeay
Ucnonb3ynTte kKamepbl 6onbLIoro oosema
3akpbiTas (repMeTnyHas) Kamepa
BnaxHocTb 97-100% KoHanumoHupyemasa kamepa ¢ UICKYCCTBEHHbIM KITUMaToOM
Cuctema aBTOMaTU4e€CKOro 3anosiHeHUs1 AnA oTKPbITbIX Kamep
Ucnonb3yunTe 6ychepHyto cpeay HEPES
pH 7,0-7,7 PerynsapHo 3anMBante nnm MmeHsinTe cpeay
He ncnonb3yunte ¢peHONOBbLIN KPaCHbLIM UHAUKATOP
He gonyckanTte ucnapeHus
OcmonsapHocTb 260-320 mosM 3aKkpbiTasa (repMeTnyHasn) Kamepa
KoHauumoHupyemas kKamepa ¢ MICKYCCTBEHHbIM KITMMaTOM
[nsa Bo3ayLwHOM 3aKpbITON (repMeTUYHOU) KaMepbl UCNONb3YyNTe
ATmocdepa 5% CO, 6ydepHyto cpeay HEPES
Kamepa c kKoHTponupyemon atmocdepon
BukapboHaTt
unu N3berante (pOTOTOKCUYHOCTU
Bydbep Ans
e CUHTEeTUYeCKue 3aKpbIiTble N OTKPbITbIE KaMepbl
Guonorun4yeckumne Kamepa ¢ kKoHTponupyemoun atmocdepon

oydepbl




Kamepbl 4nga npuxXmnsHeHHbIX nccrnegoBaHnm
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OKPALLNBAHWE OPIrAHEINN



dyHKLMNOHaNbHOE OKpallMBaHue
opraHenn

* MutToxoHapun — PopnamunH123

 Annapat lonbpk —m8 — Llepamung
* JInaocombl, 9HOOCOMBbI —> pH

« JP — B (3)



OKPALUMBAHUE MUTOXOHOPUU

NOTEHUWAI-3ABUCUMBIE
KPACUTEIIN

PodamuH 123
Mumompekephbi
JC1

AV

AHTUTENA

BCE MUTOXOHAPWUU

HaHun akpuduH
opaHXxeeblU



OCHOBHbIE€ KOMIIOHEHTHI LU NepeHoca
JIEKTPOHOB M HMEKIUECH B MPOAAKe AHTUTEIA K
TUM Oesikam (2016).

A21343 ABG401 A21350
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TToTteHUMan-3aBUcUMLIE KpacuUTenu.

=

NSO

PoapamuH 123.

lNpuxu3HeHHO 10 MUHYmM

He mokcuyeH. lNpu dnumenbHoM 8o30elicmeauu (6osiee cymok)
MoO)Xem ebi3bleamb 2ubesib mpaHchOPMUPOBaAHHbIX KITEMOK.
Cneuudguyeckoe okpawueaHue. [lomeHyuansasucumoe
okpawuesaHue. JlunogunbHbIL.

dryopecuyeuHosbIU husibmp — Xesimo-3esieHble,
mempamemusipo0aMuHO8bIlU ¢husibmp — KpacHsbIe.
Okpawueaem pa3fiudHbIe Murbl KIiIemokK

MoxHo ucnosnib3oeamb 8 MPOMOYHOU yumodgbsioypumempuu.
Ucnonb3yemcs Onsi uccnedosaHusi: arnonmoasa,
6HYMPUKIIeMO4YHO20 mpaHcropma, Mmemabosniu4yeckou
aKmueHoCcmu, MHO>XeCMmeeHHOU JieKapCcmeeHHOoU
ycmou4dusocmu

He coxpaHsiemcsi npu ¢hukcayuu









Ponamun 123.

TerpamerniiposaMmuH
XJJopua (po3aMuH)

CH,CH_.NH
Ponamuun 6G xJopua. 37 2




TTpoussogHbre poaamuHa 123

TeTpameTunposamuH ( priyopecuenHoBbIn OUNLTP),

PoaoamuH 6G (Mmakcumym abcopbuunm mexagy TeTpamenmpo3aMmmHom u
pogamunHom 123) ,

PoanamuH B.

TMRM, TMRE -3dwmpbl Nnpon3BoaHLIX podaMuHa — METUNOBbLIN UIU
atunoBbin. TMRM, TMRE B HU3KMX KOHUEHTPaLUUAX OKpalunBatoT
MUTOXOHAPWUM, B BbICOKNX KOHLEHTPaLKUSAX OKpalumeatoT Tak xe n JlP.

TMRE aBsngetcs nyywunm, no cpaBHEHUIO ¢ pogaMmuHom 123
donyopecueHTHbIM KpacuTenem Ans nccrieaoBaHna AMHaAMUKA U
KONUYECTBEHHbIX UCcneaoBaHum in Situ T.K. OH ObICTpee n obpatnmee
HaKannMBaEeTCS B XXUBOW KIeTKe.

TMRM n TMRE mncnonb3yoTcsa ans namepeHns MMToxXoHapuansHON
[enonsapusaumm cBs3aHHoM ¢ Bbixogom Ca’* ' cbeMok U3MeHeHus
MWUTOXOHAPMaribHOro noteHumnana.



BoccTaHoOBMeHHbIe NPpou3BoAHbIe pOAaMUHOB U PO3aMUHOB.

1
AvruapopoaamuHbl OurnapopoaamuH 123
aAernaporeTpaMeTUNpo3aMuHbI
NMepokcupasa
nepekucb Bogopoaa Keneso
g Lntoxpom C
N
OKUCIEeHMe OKUCTEeHMe
N N

MOHUTOPUHIra MPOMEXYTOYHbIX
aKTUBHbIX hOPM Kucriopoaa.



auruapopoxamMuH 123

+



[MpousBoaHbIe pOAaMMHOB U PO3aMUHOB.

rhod-2 AM

Ca?t

Y {

BOCCTaHOBIJI€eHUe

AueToKCcMMeTUnoBbINu achup

aurngpopopammHa (acetoxymethyl
(AM) ester of dihydrorhod-2)

3

XnopomeTunbHble NPOU3BOAHLIE
BOCTAaHOBJEHHbIX PO3aMUHOB —
mutoTpekepbl (MitoTracker
Orange
CM-HZTMRos,MitoTracker Red
CM-H_XRos). CoxpaHsitoT
OKpacKy nocrie ukcauum.

namepeHus konnebauus yposHs Ca?* B MUTOXOHAPUSAX




KapbouuaHuHsr. DiOC

OkpawmBaloT MUTOXOHAOPUN B XXUBbIX KIeTKaxX B HU3KUX
KOHueHTpauumax (~20 nM, 0.5 uM or ~0.1 ug/mL);

cnekTp donyopecueuHa |
Okpawunsatot IlP npu ucnonb3oBaHNN BbICOKMUX M

KOHLUEeHTpauumn 7 N\_ /7 N,/
( ~5-50 uM or ~1-10 pg/mL). =) | 1)

0" ™~~~ "0
POTOTOKCUYEH

DiOC(3) ucnonb3ytoT ANs AEMOHCTPALUKN ABUXEHUA MUTOXOHAPUW BAOIb
MT, nccnegosanua peopranHusauma IMMP npn onnogoTtBopeHnn amu
ackapuabl, ANA nccrnenoBaHUA NpopacTaHUA COCyaoB B ONMYyXOSN MbILLEW,
MITY, Busyanusauusa getaneu mopcornorum B HeMputax npm 6onesHu
Anburenmepa AnonTto3

Ucnonb3yertca B nportouHoun uutocpnoypumetpum DIlC, u DIOC, (3) .

DiOC_(3)- okpawwuBaeT MUTOXOHAPUWN B PacTUTESNbHbIX KIeTKax.



KyJbTypa KJIeTOK 3HA0TeJHS.
Oxkpacka aktuHa Alexa Fluor 633 phalloidin. JInnodunbHbie 00acTu
knetku okpamensl D1OC (3). JHK oxpameno DAPI .




Ctepunosbie kpacutenu (Styryl Dyes).

DASPMI (4-Di-1-ASP) n DASPEI .
Okpacka cnabo cBfizaHa ¢ MeMOpaHHbIM MOTEeHLUMaNoM.

OkpawmBaHne MUTOXOHAPUN B MyTaHTaX APOXKeun
JonroBpeMeHHOU UccriegoBaHne MUTOXOHAOPUN B HEPBHbIX
KreTKax

UccnepnoBaHne metabonuama Pneumocystis carinii



Nonyl Acridine Orange

OkpawumBaHne MUTOXOHAPUN He 3aBUCUT OT MEMOpPaAHHOro noteHuyuana.
CBA3biBaeTcs C KapaANoNUNMHOM. TOKCUMYEH B BbICOKMX KOHLIEHTPaUUsX.
Ucnonb3yeTca B NPOTO4YHON LUTOChNyopumMeTpuUmn.

HoHun akpuanHoBbLIU OpaHXeBbIU ocTaeTcsa B mutoxoHapusax HelLa go 10

AHeWn — ynoOHo uccnenoBaTth CriMsiHUE KIeToK .

Carboxy SNARF-1 pH Indicator

UccnepoBaHue BHyTpuMmutoxoHgpuanoHoro pH. OkpawuBaHme 10 uM 5-(and
6-)carboxy SNARF-1, acetoxymethyl ester, acetate 4 yaca npy KOMHATHOWU
Temnepartype.

CoroNa Red Chloride

Na* - nHaukaTop. MNokasaHa ko-nokanu3sauua ¢ MitoTracker Green FM.
HakannuBaeTcss CNOHTAHHO.

Lucigenin

XeMunoMUHUCLEHTHasA Npoba NUUreHUH akKoOMynmpyeTcs B MUTOXOHAOUAX
anbBeonsApHbIX Makpodgaros. Ucnonb3yroT BbICOKME KOHUeHTpauum (~100
MM). B HU3KMX KOHLUEHTpaLMUAX OTMEeYeHO noaaBrieHne CBe4YeHUs npu

cTumMmynaummn reHepauuum cynepokcmaa B MUTOXOHAPUAX.



OxpawmsaHue MUTOXOHAPUU
C NOMOLUbFO KOHBIOrauUMmM 6UMOTUHA
C GBUAUHOM.

OMOTUH KapbOoKcunasa

* @

6MoTHH —
MVITOXOH,quIVI MOryT ObITb Q_

MPWKM3HEHHO OKpalLeHbl ’

npon3BoaHbiM aBUaAnHa Unu
MeTKa

MaTepuana

cTpenTaBuauHa. /\ 1AT
OkpawunBaHMe n PUKCUPOBAHH(

AHTUI'eH




JHAO0TE UM JIero4YHou aprepuu. IlpomMexkyTounbie PuIaMeHThbI
(anTugecMuH AT) ¥ 3HIOreHHbIN OMOTHH B MUTOXOHJAPHUSIX CBA3AH CO
CTPeNnTaBMIUHOM, KOHBIOTMPOBaHHBIM ¢ Alexa Fluor 546




AT k aabda-Ty0yJUHY U CTPENTABUAMH , KOHBIOTUPOBaHHLI ¢ Alexa Fluor 488




MuToTpekepsrt

MitoTracker and MitoFluor



MuUTOXOHAPHUH B KJIETKAX IHA0TEJINA JIerOUHOii apTepuu ObIKA,
okpacka MitoTracker Deep Red 633




MitoTracker Orange
CMTMRos.

MitoTracker Red

CMXRos.




N{CHgl,  (CHgIN

Oxidation
:
CH,CI CH,C!
CM-HzTMRos. nonfluorescent CMTMRoes, fluorescent
(CHg),N (CHg),
MitoTracker Orange conjugation
CM-HZTMRos -

CH2$ —Peplide

Fluorescent conjugate



PoaamuH 123 MutoTpekepbl u
MutTodonyapbl

Jlerko BbIMbIBaeTCs U3 KNETKU I'Ipoql-loe cBA3biBaHue

NMotepsa okpacku npu bukcaumm | Hekotopblie NpoObLI COXPaHAIOT
OKpacKy npu pukcauum
(BO3MOXHOCTbL ABOUHOrO

OKpawimBaHusA)
CnekTtp c¢hnyopecuemHa Pa3Hble cnekTpbl
MukpomMmonsipHble HaHoMonsipHble KOHUEeHTpauuun
KOHUEeHTpauuu
OkpawmBaloTCcA TONMbKO HekoTopble npo6bl OKpalMBaroT He
paboTarolme MUTOXOHAPUN 3aBMCUMO OT NoTeHUuuana

OuHamuka, MITY -




MitoTracker® and MitoFluor™ Mitochondrion-Selective Probes

Product ﬁ:::l:egr (nE"’:) 4 (nE':') 5 Fixable?
MitoTracker” Green FM M7514 t 490 516 No
MitoTracker” Orange CMTMRos M7510 554 576 Yes
MitoTracker” Orange CM-H,TMRos M7511 % 554 576 Yes
MitoTracker®” Red CMXRos M7512 579 599 Yes
MitoTracker® Red CM-H,XRos M7513 % 579 599 Yes
MitoTracker” Red 580 M22425 581 644 Yes
MitoTracker® Deep Red 633 M22426 644 665 Yes
MitoFluor™ Green M7502 t 490 516 I No
MitoFluor™ Red 589 M22424 588 622 No
MitoFluor™ Red 594 M22422 598 630 LNo

* Fluorescence excitation and emission maxima determined in methanol; values may vary somewhat in cellular environments.

t Nonfluorescent in agueous solution. # Nonfluorescent until oxidized.




MitoTracker Orange
CM-H,TMRos.

MitoTracker Red
CM-H2XR0s.




MitoTracker Green
FM.

+bonee hotocTtabuneH,
yem poaamMmuH 123,

+He TpedyeT OTMbIBKM,
- BbIMbIBaeTCA Npwu
dpmkcaunm

MitoFluor Green.
-BbiMbIBaeTca npu dukcauum,

MitoFluarRed 589 okpawuBaeT
KNMeTKU He3aBUCUMO OT

noTteHuuana
s s
" i
CI N N C|
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MitoTracker® and MitoFluor™ Mitochondrion-Selective Probes

Table 1. Centents and storage information.

Material Amount Storage Stability
20 vials each ; gzg:;w
MitoTracker® probes containing 50 ug
Ilyophilized solid « Protect from light
4 « Avoid freeze-thaw cycles
. 2-20°C*
Radiiad risaine MitsTiackase 20 vna!s 'each « Store under argon or nitrogen When in solid form stored as
bes (M7511, M7513) containing 50 ug « Desiccate directed, product is stable at |east
e X Iyophilized solid « Protect from light 6 months.

« Avoid freeze-thaw cycles

MitoFluor™ dyes

1 mg

. 2-20°C*
» Desiccate

« Protect from light
« Avoid freeze-thaw cycles

* Before opening a vial, allow the product to warm to room temperature.

Approximate Fluorescence Excitation and Emission, in nm: See Table 2.

Kit Contents

e MitoTracker CMXRos dye (MW = 532, Component A), 50 ug
* Hoechst 33342 dye (Component B), 3 vials, each containing 400 u L at 1.0 mM in water
* Dimethylsulfoxide (DMSQO) (Component C), 500 u L




®uopodaacTsl Mmpimu . Oxkpacka MitoTracker Red CMXRos, 3arem
(dukcanus GpopMaIMHOM U OKpaliMBaHue gamionauHoM 1 DAPI




Muntjac fibroblasts. AKTUH oKpalweH 6MOTUH-haNNONaUHOM U
cTpenTaBUAMHOM, KOHbIOrupoBaHHbIM Alexa Fluor 350.
MuTtoxoHapuun okpaweHbl MitoTracker Red CMXRos. Agpo
OKpalwleHO aHTUuTenamm K cpocopenmpoBaHHbIM TMCTOHaM,
BTOpble aHTUTena - Alexa Fluor 500 goat anti-mouse IgG.




Kyabrypa kierok 3ngoreaus, okpacka MitoTracker Red CMXRos.
3arem kieTku puxkcuporaau popmanunom, IHK oxkpameno SYTO
16 green-fluorescent nucleic acid stain. MT okpaimenbl aHTUTEIAMH
K ajJbda-Tyoyjauny.




Cunepmaro3onanl 0bika, okpacka MitoTracker
Green FM u Hoechst 33342

//




DAPI u MitoTracker Red . ®ukcanus 4% popmaarHoM.




KneTku KyneTypbl 3HOOTENMUA.
Okpacka MitoTracker Red 580

u DAPI nocne doumkcauum.
[leKOHBOMOLMUS.




JC-1

Kynetypa
npeagunounToB,
oKpaweHHbIx JC-1 (5 uM,
30 munHyT, 37°C).

Knetkn obpadboTtanu
npotoHodopom 50 nM
FCCP.

JC-1 KaTUOHHbIN KapOoLUMaAHUH, aKKYMYIIMPYEeTCA B MUTOXOHAPUSAX.

KpacuTtenb cywecTByeT Kak MOHOMEpP B HU3KUX KOHLUEHTpaLUusaX U CBeTUTCSH Kak
dnyopecueunH.

B BbICOKMX KOHLeHTpauusx kpacutenb oopmupyet J-arperatbl, MaKCUMyM
amuccum 590 nm. YyBcTBUTENbHbLIN MapKep NoTeHuuana.



JC-1. CBIC,(3)
5,5',6,6'-tetrachloro-1,1',3,3'-tetraethylbenzimidazolylca

rbocyanine iodide

(s Phs
i v
Cl N N Cl
ﬁ / CH=CH—CH:<
Cl e A Cl
e
CH3 CH 3
Table 3. Optical filters for fluorescence microscope imaaing of JC-1.
Species Detected Excitation Dichroic Emission
Monomer alone 485+ 11 nm 505 nm 530+ 15nm
Jagqregate alone 535+ 17.5nm 570nm 500+ 17.5nm
Monomer and J-aggregate, simultaneous 475+ 20 nm 505 nm =510 nm
Monomer and J-aggregate, simultaneous 485+ 11 nm 505 nm 530+ 15AND 2590 nm




®uopoodmactel CCL64, okpamennbie JC-1.




DuodpodIaACTHI
NIH 373,
okpacka JC-1,
BO3/1eICTBUE

H,0, .




OkpawmeaHue KUCNOro Be3smnKynapHoro
KOMMNApTMeHTa.

Hanbonee yacto ucnonb3yemble

OKpaluMBaHUA:

1. DAMP — cam He cBeTUTCSA, HYXHbI AT

2. AKpUONHOBbLIU OpPaHXeBblIN

3. HenTpanbHbIN KpaCHbLIU

4. LysoTracker — bbicTpoe OKpalLuMBaHue,

CTaOUNbHOCTb OKpaluMBaHUA, pa3Hble LuBeTa,

50 HM, oGbIYHO coxpaHsieTca npu puKkcayuu.

Pa3Hble nu3oTpekepbl OKpawnMBaroT

JIN30COMbI C pa3HbIM pH. D1552

— HaKannMBasaCTb B FIM30COMax NOBbLILWAKOT N-(3-((2,4-dinitrophenyl)amino)

pH, T.e. UHKybauumsa aomxkHa ObITb A0 5 MUHYT.  propyl)-N-(3-aminopropyl)methy
lamine, dihydrochloride
(DAMP).

NO

2
CHy
02N NH(C|'12)3N(C|"12)3N|'12

-2 HCI



OkpawmeaHue KUCNOro Be3smnKynapHoro
KOMNApTMeHTa.

HeuTtpanbHbIN KpaCHbIN — HAaKanMBaeTCcs B NM30CcoMax,
MOXXHO MCMNONb30BaTh U AN onpeaeneHnsa ymcna norndéLunx
N BbIKMBLUNX KITETOK.

HaH3un kapaBepuH (dansyl cadaverine). Cea3biBaeTcs
cneunduyeckn c aytogparmyeckmumm Bakyonsmu, u, notom,
C nnsocomamun. He akkomynumpyetcs B paHHUX U MO3OHUX
aHOocoMax. ????7??7?

AKpUOUHOBbLIN OpaHXeBblU — OKpalmBaeT Tak xxe OHK n
PHK .



PundpobnacTbl KpbICbl, OKpackKa
LysoTracker Yellow HCK-123 un
LysoTracker Red DND-99.

Table 2. Summary of our LysoTracker® and LysoSensor™ probes.

Cat# Probe Abs * (nm) | Em * (nm) pK,

5 LysoTracker® Blue DND-22 373 422 NA
L12490 LysoTracker® Blue-White DPX 380 t NA
6 LysoTracker*® Green DND-26 504 1 NA
L12491 LysoTracker® Yellow-HCK-123 465 535 NA
L7528 LysoTracker® Red DND-99 577 590 NA
L7533 LysoSensor™ Blue DND-167 373 425 5.1

L7535 LysoSensor™ Green DND-189 443 505 52
L7534 LysoSensor™ Green DND-153 442 S0S 7.5
L7545 LysoSensor™ Yellow/8lue DND-160 329,384% 440,540 % 4.2
L22480 LysoSensor™ Yellow/8Blue dextran 335,381% 452,521 % 3.9
* Absorption (Abs) and Nuorescence emission (Em) maxima, determined in agueous bufler or methanol: values may vary

somewhat in cellular environments. 1 Emission is extremely sensitive to environment; stained lysosomes appear blue-white,
although the emission maximum in methanol & 576 nm. ¥ Dual-absorption and dual-emission maxima, sensitive to pH (see

-
Figure 1).




Kynbtypa knetok aHgotrenusa. Okpacka LysoTracker Red
DND-99, a BODIPY derivative, and Hoechst 33342




LysoTracker® and LysoSensor™ Probes

Table 1. Contents and storage information.

Material Amount Concentration Storage Stability
« £=20°C
20 vials, each 1 mM stock solution | St . \hfhen Sopec .
LysoTracker* and vt > « Protect from light directed, products
- containing in high-quality, :
LysoSensor™ dyes 50 ul. anhverous DMSO « Avoid freeze-thaw cycles are stable for at least
W Y « Do not store in a frost-free freezer 6 months *
« Store in single-use aliguots, if possible
(koSaEo™ 5 mg, « 2-20°C When stored as
Yﬁl%w Blue dextran Iyophilized NA « Desiccate directed, product is
solid - Protect from light stable at least 1 year

* If refreezing after use, be sure to seal the vial tightly.

Approximate Fluorescence Excitation and Emission, in nm: See Table 2.




Em =490 nm

pH 9.0
PAHHNE SHAOCOMb| =i

CnekTpanbHbIN OTBET

LysoSensor Yellow/Blue

DND-160 saBucut ot pH

Be3UKYbl.

A) BO30yXxaeHune

B) amuccus. 3HA,0MM30COMbI

Fluorescence excitat

Wavelength (nm)

OeKcTpaH 5

Ex =360 nm

Fluorescence emission

Wavelength (nm)



Knetku kynbtypbl aHgotenua. MitoFluor Far Red 680, LysoTracker
Green DND-26 n Hoechst 33342.




KneTkun KynbsTypbl 3HAOTENUS.
Okpacka 50 nM LysoTracker Red
DND-99 un 75 nM MitoTracker
Green FM (M7514) at 37°C for 30
minutes.

Pukcauma 3% rnoTapoBbLIM
anbpgerngom 30 MUHYT.
[lekoHBOMOLUMUS.




OxpawusaHue 3TTP

Kap6ouunaHuHsbl DiOC, Bbicokue
KOHUEeHTpauumn
50 uM
[MpousBoaHble poaamMuHa

ER-Tracker



Table 1. Spectral characteristics of ER-Tracker™ dyas.

Dye Ex/Em * Fllter
ER-Tracker™ Blue- 374/430-640 ¢ DAPI or UV longpass
White DPX dye
ER-Tracker™ Green 504/511 FITC
dye
ER-Tracker™ Red 587615 TRITC
dye

* Excilation (Ex) and emission (Em) maxima, in nm, measured in methanol
t Dapaxyi™ dyes have highly ervironment-sensilive Huorescance, resulting in
variable peak emission values.

F F
B i
\ i
(CHS)ZN—Q—C)—QSOZNHCH:QCHZNH C F
F F

ER-Tracker Blue-White DPX.



Molecular Probes™

Imvitropen detaction fchnelegies

Product Information

Revised: 20-June-2005

ER-Tracker™ Dyes for Live-Cell Endoplasmic Reticulum Labeling

ER-Tracker™ Blue-White DPX
ER-Tracker™ Green (glibenclamide BODIPY® FL)
ER-Tracker™ Red (glibenclamide BODIPY® TR)

Storage upon receipt:
¢ <-20°C
* Avoid freeze-thaw cycles
« Protect from light

Ex/Em:
* 374/430-640 nm (ER-Tracker™ Blue-White
DPX dye)
* 504/511 nm (ER-Tracker™ Green dye)
« 587/615 nm (ER-Tracker™ Red dye)

Introduction

ER-Tracker™ dyes are cell-permeant, live-cell stains that
are highly selective for the endoplasmic reticulum (ER). These
dyes rarely stain mitochondria, unlike the conventional ER stain
DiOC (3), and staining at low concentrations does not appear o
be toxic to cells. When cells are stained using the optimized
protocol provided. staining patterns are partially retained after
treatment with formaldehyde.

ER-Tracker™ Blue-White DPX (E12353) is a member of our
Dapoxyl™ (DPX) dye family. DPX dyes have long emission
wavelengths, high extinction coefficients, high quantum yields,
and large Stokes shifts,' and are environment-sensitive probes—
with increasing solvent polanty, the fluorescence maxima shift to
longer wavelengths and the quantum yvield decreases.

ER-Tracker™ Green and ER-Tracker™ Red dyes are the
drug conjugates glhbenclamide BODIPY® FL and ghbenclamide
BODIPY® TR, respecuvely. Glibenclamide (glyburide), a drug
taken daily by millions of diabetic patients to correct hyperglyce-
mia, has been used 1o investigate pancreatic B-cell activity and
msulin secretion ** and 1o study myocardial cell function and

heart arrhythmia *® Glibenclamide binds to the sulphonylurea
receptors of ATP-sensitive K* channels,” which are prominent on
ER: the pharmacological activity of glibenclamide could poten-
tially affect ER function. Vanable expression of sulphonylurea
receplors in some specialized cell types may result in non-ER
labeling.

Materials

Contents

ER-Tracker™ Blue-White DPX dye (MW = 580.53) is pack-
aged as a set of 20 separate vials, cach contaming 50 pl.of a
I mM stock solution in high-quality, anhydrous dimethylsulf-
oxide (DMSO). ER-Tracker™ Green dye (MW = 783.1) and
ER-Tracker™ Red dye (MW = 915.23) are each provided as
100 pg of lyophilized material.

Storage and Handling

Upon receipt, these products should be stored with desiccant
at =-20°C. AVOID REPEATED FREEZING AND THAWING;
AVOID STORING THESE PRODUCTS IN A FROST-FREE
FREEZER. When stored properly, these reagents are stable for at
least six months.

Note: DMSO stock solutions should be handled with particu-
lar caution as DMSO is known to facilitate the entry of organic
molecules into tissues. Dispose of these reagents in comphance
with all pertaining local regulations.

Materials Required but not Provided
High-quality, anhydrous DMSO (for ER-Tracker™ Green and
ER-Tracker™ Red dyes)

Spectral Characteristics

Spectral properties of the ER-Tracker™ dyes are listed in
Table 1.



ER-Tracker Blue-White DPX un MitoTracker Red CM-HZXRos .




OkpawusaHue annapata [onbaxu

LEPAMUO U ETO AHATIOIA.
NBD C,-ceramide

NBD C,-Sphingomyelin
BODIPY FL C.-ceramide

— (pNTyopeCUUNHOBLIN UNLTP,cenekTUBHOE okpalumBaHue Al.
— nunugbl membpaH



Figure 1. BODIPY FL- and NBD-labzted ceramide analogs.
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Table 1.Speciral characteristics of NBD-, BODIPY FL- ang BODIPY TR-{abeled sphin-

galipids.
Label Abs * Em*
BODIPY FL 505 511t
BODIPY TR 589 617
NED 466 536

* Absorpbon and fluorescence emission maxima, m nm, determinad i mathanal.
Vaues m labeled cells are similar. $ BODIPY FL-labaled sphengolipids also emit red
flworascence (~620 nm) in cells.




NBD- and BODIPY Dye-Labeled Sphingolipids

Introduction

Huorescent sphingolipids are versatile probes of lipid traf-
ficking in living cells.'* In addition, ceramide analogs produce
selective staining of the Golgi complex for visualization by fluo-
rescence microscopy. Molecular Probes’ fluorescently labeled an-
alogs of ceramides, sphingomyelins and glycosylceramides are
prepared from p-erythro-sphingosine and therefore have the same
stereochemical conformation as natural biologically active sphin-
golipids. Applications of these fluorescent lipid probes include:

Ceramides

* Huorescent structural marker for Golgi Complex **

¢ Outlining cellular boundaries to allow observation of morpho-
genetic movements by confocal microscopy ©

* Tracing lipid metabolism and trafticking in hiving cells®*

* Measuring rates of lipid synthesis by Schwann cells”

Sphingomyelins

¢ Tracing lipid endocytosis pathways by fluorescence micros-
copy 701

¢ Analysis of acid sphingomyelinase expression by flow cytom-
ctry

Glycosyleceramides

o Cellular-level identification of lysosomal hipid storage dis-
order phentotypes™ 4

¢ Visualization of lipid domains associated with T cell antigen
receplor activation'

The BODIPY FL and NBD fluorophores incorporated in
Molecular Probes™ fluorescent sphingolipids (Figure 1) have
significantly dilferent spectroscopic properties. The BODIPY
FL fluorophore produces greater fluorescence output than NBD
due to its higher molar absorptivity and {luorescence quantum
yield. ' The BODIPY FL fluorophore is also more photostable
than NBD. The photostability of NBD 1s sensitive to the presence
of cholesterol, resulting 1n weak labeling of the Golgr complex in
cholesterol-deficient cells.”” The most practically important spec-
troscopic property of the BODIPY FL fluorophore 1s an
aggregation-dependent shift from green- to red-fluorescence
emission due o intermolecular excimer formation. Consequently.
structures that accumulate large amounts of BODIPY Fl~labeled
sphingolipids, such as the Golgi complex” or the lysosomes
of sphingolipid storage disease fibroblasts,” ™ exhibit red Huo-
rescent staining that is clearly distinet from low-abundance green
fluorescent staining. The BODIPY TR fluorophore exhibits red
fluorescence (~617 nm) in 1ts normal monomeric state; aggrega-
uon-dependent emission shilts corresponding to those of the
BODIPY FL uorophore have not yet been detected.

The transport and metabolism of labeled sphingolipids is
somewhat dependent on the attached fluorophore.” In some cases,

significant dilferences have been observed in the metabolic prod-
ucts denved from homologous BODIPY F1.- and NBD-labeled
sphingolipids.®** NBD-labeled sphingolipids have higher rates of
transfer through aqueous phases than their BODIPY Fl-labeled
counterparts.”” Analysis of lipid incorporation and recycling by
quantitative removal of labeled lipids from the plasma membrane
outer surface (“"back-exchange™) 1s more readily accomplished
using NBD-labeled sphingolipids.*

Storage and Handling

With the exception of BODIPY FLLC, -sphingomyelin,
all fluorescent sphingolipids are supplied in solid form and
should be stored at =20°C, desiceated and protected from light.
Ceramide analogs can be dissolved i DMSO or chloroform at
concentrations of at least 1 mM. Sphingomyelins and glycosyl-
ceramides can be dissolved in DMSO or ethanol to the same
extent. Delivery i the form of bovine serum albumin (BSA)
complexes 1s recommended for labeling cells (see Experimental
Protocols). BODIPY FL C -ceramide, NBD C -ceramide and
BODIPY TR C, ceramide are also available as ready-made BSA
complexes (B-22650, N-22651, B-34400). Additional BSA-
complexed sphingolipids include BODIPY FL C-ganglioside
(B-3-4401) and BODIPY FL C-lactosyleeramide (B-3-4402).
These complexes are supplied in lyvophilized form and should be
stored at =20°C, desiceated and protected from light. Procedures
for reconstitution of the Iyophilized BSA complexes are described
n the Experimental Protocols. BODIPY FL C -sphingomyelin 1s
supplied as a | mg/'mL solution in DMSO which should be stored
at =20°C, desiccated and protected from light.

Flgure 1. BODIPY FL- and NBD-labzed ceramide analogs.
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MDCK, okpacka BODIPY FL C_-ceramide,
LysoTracker Red DND-99, u Hoechst 33258




IIpuku3HeHHoe okpamuBanue KJjaeTrok NIH 3T3 Ha
MUTOXOHIpUH, anmapar ['onsmxu u JIHK. Mutoxonapun
okpammeHnsl MitoTracker Red 580, OKpalleH
nepamugoM, JIHK okpameno Hoechst 33342. JlekoHBOIIOLIMS.




SlpepHbIe Kpacutenwu
Hoechst 33258, Hoechst 33342 and DAPI

OkpalwumBaHue HYKITeMHOBbLIX KUCNOT UCNOMb3YyeTCsA B aHann3e KIeTo4YyHoro
uukna Hoechst 33258, Hoechst 33342 ( npu cBasbiBaHnn ¢ [1HK ycuneHue
donyopecueHuun) n DAPI (cBsaisbiBaeTca ¢ AT nocnegoBaTenbHOCTAMM
HykrneotuaoB B [1HK). Hoechst 33342 6onee ObICTPO NPOHUKAET B KNETKN
ucrnonb3yetca Aana onpepeneHnsa konmdectsa 1HK B xXuBbIX KneTkax 6e3
¢pukcaumm.

Ethidium Bromide u ero aHanoru

ITmamym pomua, atTuamym romoammep —1, nponuanym noama v rekCUauym
voaua, MHTepKansauusa mexay Hykneormaamu. KpacHas dnyopecueHumsa. He
cneundpuyHbl ana AHK. NMNoatomy ucnonsaytot PHK-asy npu onpeaeneHus
NSAOUAHOCTMU KIIeTOK.

Acridine Orange

AKpnanHOBLIN OpaHXeBbIN — 3eneHan pnyopecueHuusa npu ceasbiBaHuu ¢ AHK
(aBoMHas uenb) U KpacHaa chnyopecueHuusa npu ceasbiBaHMn ¢ PHK

(opnHO4YHasA uenb).

SYTO
SYTOX



Major groove

Minor groove

Intercalator

Major groove binder

External binder

Minor groove binder

Bis-intercalator

*Intercalating dyes, such as
ethidium bromide and
propidium iodide

Minor-groove binders, such as
DAPI and the Hoechst dyes

*Other nucleic acid stains,
including acridine orange,
7-AAD, LDS 751 and
hydroxystilbamidine



OkpawmeaHue uUTOCKenera:
MUKPOTPY6OUKU

Oregon Green 514 tubulin Oregon Green 488 paclitaxel

Viable HeLa cells were incubated with the conjugate for one hour, followed by several washes
with phosphate-buffered saline containing 2% bovine serum albumin. The image was acquired
using a confocal laser-scanning microscope and a filter set appropriate for fluorescein.



paclitaxel, Oregon Green 488
conjugate

TubulinTracker Green

paclitaxel, BODIPY FL conjugate
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vinblastine, BODIPY FL conjugate
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I
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paclitaxel, BODIPY FL conjugate




BbkuBaemocTb KneTok

Viability/Cytotoxicity Kit



1. KanbueuH CellTrace calcein green AM
JcTepasa
CellTrace Calceins: Calcein AM, Calcein Blue AM and Calcein

Red-Orange AM

2. MTT
CykumHaTtpgerngporeHasa
cdopmazaH

O
. g - 1] Il 1} ]
3. Ethidium and Propidium Dyes (CH3COCH,OCCHa)-N N(CH2COCH,0CCHy),
0 CH, CH, O

I
CH4CO

5. CellTracker Green CMFDA

OcTaeTcs B XUBbIX KIeTKax B TeYEeHUM AJITNTeNnbHOIo
BpeéMeHUN — HEeCKOJ1bKO NOKOJIEHUMN.

Ucnonb3yroT npu TpaHcnaHTauum.



XuBble n nornowune knetkm PtK2, okpaweHHble ethidium homodimer-1 n
KanbueunHom (cybcTpaTt acTtepasbl).




Knetkn KynbTypbl 9HAOTEJNIUA, BO34EeUCTBME 3TAHOIOM.

KanbueuH n atTngnym 6pomuna




dopmasaH B KepaTUHOLUUTaAX YenoBeKka




ROS - akTusHbIE (pOpMBLI KUCSI0POAGA

Ourngpo - pogamuH
[Ournapo - dpnyopecuenH



2' 7'-dichlorodihydrofluorescein diacetate
(2',7'-dichlorofluorescin diacetate; H,DCFDA).

DCFH-DA




Reactive Oxygen Species

Detection Reagents

Hydrogen peroxide H,O,

«Carboxy-H,DCFDA (C400) '-*
*CM-H,DCFDA (C6827) 4,5
*Dihydrocalcein AM (D23805)
Dihydrorhodamine 123 (D632, D23806) ©
Dihydrorhodamine 6G (D633)’
*H,DCFDA (D399) "
Lucigenin (L6868) 1213
sLuminol (L8455) '4

RedoxSensor Red CC-1 (R14060) '°

Hydroxyl radical * HO-

*3'-(p-Aminophenyl) fluorescein (APF, A36003)
*3'-(p-Hydroxyphenyl) fluorescein (HPF, H36004)
*CM-H,DCFDA (C6827) 16

Proxyl fluorescamine (C7924) 7

TEMPO-9-AC (A7923)

Hypochlorous acid HOCI

eAminophenyl fluorescein (APF, A36003)
Dihydrorhodamine 123 (D632, D23806) '3
Luminol (L8455) 19-21

Superoxide anion

Peroxyl radical, including both
alkylperoxyl and hydroperoxyl ?® radicals
(wherein R = H)

Peroxynitrite anion

Singlet oxygen




KneTku KynbTypbl 3HAOTENUS.

Okpacka Ha ROS -
6-carboxy-2',7'-dichlorodihydrofluorescein diacetate,
di(acetoxymethyl ester)

FM 5-95 (paHHue 3aHaOCOMBI)
Hoechst 33342 (OQHK)
ekoHBoOMOLUMUA




Image-iT LIVE Reactive Oxygen Species (ROS) Kit . KneTku anpgoTtenus,
UHAYKUMA oKkcuaaTuBHoro crtpecca tert-butyl hydroperoxide
OkpawunBaHue carboxy-H2DCFDA.
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COTOEp:KHTCA-  MEpPeKHch  Bojopoja-  (mepeBogHT  HehMOODSCHHDYIOIVEY:  dopmy-

JerEApodIoopPECHHEEA" B (IIOOpeCHpYIOMYIO). - BeTpedaroTcd: OJHHOYHEIS: HEOKPAIIEeHHEIS:

KJIeTKH - (YKa3aHEl czpe:mc‘)_}'l). -HaxonseHHe B KIeTKaX TIEPHKHGH BOA0POaa MOKET HHAYIHPOBATE: 3BopbikuHa 2012
AINTOTHYECKYIO THOETE. -3



darounTtos, makpodaru

H,DCF-BSA _—\ // __DaBSA __ °
immune complex o el




Cynepokcu, OKpalmiuBaHue
MitoSOX Red superoxide indicator

Knerku 3T3 O0b111 00paboTaHBI
FeTCPP.




RedoxSensor Red CC-1.

RedoxSensor Red CC-1 Stain

RedoxSensor Red CC-1 stain
(2,3,4,5,6-pentafluorotetramethyldihydrorosamine.
MaccuBHasa anddy3na B KNeTky, B ULUTO30J1€ OKUCIISETCA —
KpacHaa conyopecueHumua (540/600 nm). AKkomynupyeTtcs B
MUTOXOHAOPUAX.

MoxeT TpaHCNOPTUPOBATLCH B JIN30COMbI, rae u
oKkucnsetcs — conyopecueHUus B Fiuaocomax.



RedoxSensor Red CC-1 PasHoe
pacrnpegeneHne B KIeTke
3aBucuT ot pH untoszons — nubo
B JIN30COMbI,

— IMOO B MUTOXOHOPUN.

B nponudepupyroLWmnxX KneTkax — B
MUTOXOHAPUU, NPU KOHTAKTHOM
WHrMbnpoBaHnn — B NN30COMaXx.




Green Fluorescent Protein (GFP) seneHuriA (pnyopecueHTHbIN 6enok
O6HapyxeH Bnepsbie ¥ Aequorea victoria (1761).

KnoHuposaH 8 1992 roay.

Ceuvyac WMUPOKO Ucnonb3lyeTcsa BO Bcex naboparopuax mupa .




JTrioMmMHUCUeHUUSA

\

buonroMmuHucueHUus
(6onbWMHCTBO MOPCKKNE BUAbI):
GakTepuun, auHocbnarennaATol,
paguonsapun, rpubbl, MHOFOHOXKW,
HaceKoMble, YIIUTKU, pakoobpa3Hble

Crtatnyeckas

eHepauunsa KOpoTKux Benbiwek (0,1-1

CceK) B OTBET Ha pa3apaxeHue.




BbuonroMuHucueHuus
okono 30 BapuaHTOB

CnmbOunos c baktepusamu
BHYTPUKIETOYHOE

CekpeTopHas
CmMelwuBaHue BellecTB, CBeTOBOE Obnako




Osamu Shimomura




Ocamy LLiInmomypa un konneru (1974 r)




Aequorea victoria




1885 OIOBYA

®epmenT NIOUNGepa3a
— HEe TePMOCTOMKUN

Kucnopopn —I— KanbLuun

TepmocToukuu cyocrpar
nwoundepuH

v

ANOKCeTaHOBaA NepeKncChb

O, ROS

NHauKkaTopbl cBOOGOAHLIX
MOHOB Kanbuus




ITroundhepuH=uUueneHTopasuH

Kanbuun (Ho He marHmn)
JITroundhepasa=akBopuH .

n

ITroundhepasa
+nepeKkucob nouudepuHa

‘ I > CO2

ITroundhepasa nepeKnch
moundepnsa |
GFP
UHankaTopbl cBOOOAHbIX v
MOHOB KalnbLuus

MmapouaHble nonunbl KonoHuanbHble (Obelia- 06enuH)
NpeOGHeBMKN
Paguonspuu




Douglas Prasher 1987r.

Normally With GFP As Tracer

(xene For
" Protein

_(xene For
Protein

Protein

Protein With GFP

Stop Code
For Protein



CTPYKTYPA

Kpuctannuyeckasn ctpykrypa GFP 6bina onucaHa B 1996 roay. 11 betra-
CKnaaku obpa3yroT 6eTta 604eHOK anbda cnupanb NPOXOAAT Yepes3 LUeHTP.
Xpomochop pacnonaraercs B cepeanHe 604YeHKa.

7 171

)

7B

187

100

(15

18

128

18



GFP- mapkep cuHTe3a 6enka n mapkep akTUBHOCTMU FreHa

1. dnroopecueHUUAa npu obnyvyeHun YO.

2. ManeHbKue pasmepbl.

3. JInHkepbl

4. GFP donroopecuumnpyet cam no cebe. Jlroundepasa tpedbyetr AT®D, marHusa

u noundepura. 1992 r. 238 amuHokucriom.

MSKGEELFTGVVPVLVELDGDVNGQKFSVSGEGEGDATYGKLTLNFIC
TTGKLPVPWPTLVTTFSYGVQCFSRYPDHMKQHDFFKSAMPEGYVQE
RTIFYKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKMEYN
YNSHNVYIMGDKPKNGIKVNFKIRHNIKDGSVQLADHYQQNTPIGDGPV
LLPDNHYLSTQSALSKDPNEKRDHMILLEFVTAARITHGMDELYK



-

/“""\VN }\-‘“- 397nm
o
0 .45."
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11 B-cnoeB oGpasyroT 604YOHOK C a-cnUpanblo B cepeaunHe (238 ak). Xpomodop
obpasyeTcs BHYTpU rnodynbl NyTeM aBTOKaTaNIMTUYECKOW LUMKNM3aUumM ocToBa
TPeX aMUHOKUCIOT (Serg-Tyrg-Glye;)




Prof. Martin Chalfie (from the
Biological Sciences, Columbia
University web-site)

1988 . —1994 rr. , BctaBun reH
GFP nocne npomoTtopa (C.
Elegans) .

Ghia Euschirken

Akcnpeccua GFP B E. coli. 1994 Science.



Roger Tsien

KonnoHuu
6akmepuu ¢
pas3siudHbIMU
¢riyopecuyeHmHbIM
u 6enkamu.




NMpousBoaHble

mPlum
mGrape2
mRaspberry
mGrape1
mCherry
mStrawberry

mTangerine

Wﬂﬂ {dTomato

mOrange
mEBanana
mHoneydew
Citrine
EGFP

ECFP

EBFP

' mTurquoise




Otnunuue GFP ot ero kpacHoro aHanora, DsRed, B Tom, 4yto
xpomaTtocpop DsRed nmeet extra double bond.




NNabopaTopusa JlykbssHoBa C.A.

NHCTUTYT DnoopraHnyeckom xumumn PAH



Pa3HouBeTHbIe (priyopecueHTHbIe Derku

OkpalwumBaHMe HEeCKONbKUX CTPYKTYP B KNneTKe
BonbLWMHCTBO ONUCaHHbIX K TOMY BpeMeHU 6enKoB ObInu
3eneHbIMU

MyTaHTHble 6enKn — o4eHb Onn3Kue cnekTpbl — 6onee
ronyoou un d6onee Xxentbin

PdnyopecueHLUUA KOpanmnoBs.

Pucynox 6. 3a ¢nyopecuen-
LMIO BECNIOHOTHX PAYKOB-KO-
nenog orsercreexHsl GFP-
nopobHsie Genku,

PdnyopecueHUUA
KOpannos.
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fonoBacTuK WNopLeBON FIATYLLKN, AKCNPECCUPY LUK
donyopecueHTHbIe 6efKu U3 KopannoBbIX NOMUMOB.



MeyeHune KNeToK U BHYTPUKNETOYHbIX CTPYKTYP C UCNONb30oBaHueM nyopecueHTHbIX 6enKos.

A - ¥neTka Hel a, axcnpeccupywas pnyopecueHTHo-MeyeHble MmutoxoHapun (xentsin, PhiYFP),
annapart lonsamu (opaHmesslit, TagRFP), ructon H2B (cuuuin, TagBFP), beta-akTuH (3eneHuli,
TagGFP2) v 3ukcuH (kpacHuil, mKate2), b - xnetka Hela, 3kcnpeccupyrowan dnyopecueHTHO-
MmeyeHsle mutoxonapun (xentwlit, PhiYFP), aktun (ronyboi, TagCFP) w knatpud (HpacHbIiA,
mKate2), B - knetka REF3, okpawerHan Hoechst (cuHUin) 1 3Hcnpeccupyrwan dnyopecueHTHO-
MeyeHble MuToxoHapuu (3enedsll, TagGFP2) n untokepatnH-14 (kpacHuin, TagRFP).



Mbiwb Npu ocBeweHUn ronyobiM CBETOM, U Ta XKe
MbIlWb He ocBelweHHas. AKTUH-GFP.



Randy Prather, npodeccop penpoayKTuBHbIX
ounotexHonormm B yHusepcutete University of
Missouri, Columbia,




MepemelyeHne 6enkos

Bpemsa

w230

CKOpOCTb M HanpaeneHue
ABMMEHHA

Koadduument anddyznn

Boinenesmne MobunbHbIX 1
crabunerbix dpakumi

Ob6men Mexay
KOMNapTMEeHTaMKH

Ckopocte obpawennn

CKOpPOCTL M HanpasBneHne
ABMXEHUA

CropocTts obmena
COAEPMMOro

OeneHwne u cnuaHKue

CKOpPOCTb M HanpaeneHne
ABMEeHNUA

Noxkanu3auua
Yacrora aeneHumn

®opma 1 obvem




“Fucci”- nHAnKaToOp KNEeTo4oro umknia

Miyawaki lab, Cell 2008



Yacbl KNETOYHOrO LMKIa B ronoBe
SMOPU1OHA MbILLN

G hippocampus GFP — Cdt1, G, daza
s | RFP — Geminin, S/G,/M caszbl

F dorsaltelencephalon .

Miyawaki A. Cell, 2008
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Micnonb3oBaHue yopecLEeHTHbIX 6eKOoB
NS CKPUHWHIA JTIEKAPCTBEHHbIX NPenapaTos
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OnyxoneBble KINeTKU YenoBeka,
akcnpeccupyrowme DsRed MoOXHO
noacagauTb B TaKyr Mbillb .

MoxHo nccnepgoBatb obpa3zoBaHue
MeTacTa3 UfiM aHrmoreHe3 B ONyXOsu .

S0 oan



MeyeHune onyxoseBbIX KIIETOK B MbILUN

Pak ﬂOﬂ,)Kef'IYLLOLIHOﬁ enesbl
Pak npocTaTsi PC-3-RFP rnuomMa US7-RFP MIA-PaCa-2-RFP

1ol

rnuoma U87-RFP and GFP Pak rpyam MDA-MB-435-GFP PaK KuweyHuka HCT-116-RFP







Mansapwus




1. dnyopecueHTHbIN Tanmep
MeHSAI0T UBeT C Te4eHUEeM BpPpeMeHu

UccnepoBaHne cuHTe3a 6enkoB —
CHa4yana cMHTe3upyembin 6enok
3efeHbIn, 0eNnoK CMeHUT UBeT Ha
KpacHbIN — KNeTKa CTaHeT

2. Pa3xurarowmm KpacHbIn
6enok. [laeT ManMHoOBYHO
OKpacCKy KNeTKU, caM He
donyopecuunmnpyet. O6nyunnu —
3acBeTuncs. Pa3xuraHue
obpaTtnmoe n HeobpaTtumoe (o
ropa)

Korpa cuHTe3 npekparturca, oyaer
NOCTENEeHHO KPaCHeTb.

3. doTonepeknyaemMmbie NPOU3IBOAHbIE
PS-GFP (ronyboun-seneHsin)

Dendra (3eneHbIn-KpacHbIN)
UccnepgoBaHus nepemMeLleHUs KNeTok,
opraHens, 6enkoB. ObMeH coaepXUMbIM
MeXxay 3HAO0COMaMM.

4. N3nyyeHue B MHhpakpacHou obnactu
iRFP...

5. O6bpa3oBaHMe aKTUBHbIX (hopMm
kucnopoga MiniSOG (mini Singlet
Oxygen Generator)) KillerRed




Benok Liser Makcumym
80306ymaeHus/ amnccun (Hm)

TagFPs, mokomepuule Senun ans FRET npunoxennit n meveHus benxoe

TagBFP CHHUA 402/ 457
TagCFP ronyboit 458 /480
TagGFP2 IeneHsn 483 /506
TagYFP HEeNTH# 508 /524
TagRFP OPaHXEB0-KPaCcHLIA 555/ 584
FusionRed KpacHLIi 580/ 608
mKate2 AansHe-KpacHsIN 588/ 633

TurboCclors, AnMepHue BeNHKM ANR MEYEHWNE HNSTOK W AHANK33 AKTUEHOCTH NPCMOTOPOB

TurboGFP aenexsin 482 /502
TurboYFP HENTHA 525/538
TurboRFP KpPacHLIA 553 /574
TurboFP602 KpPacHLIA 574/ 602
TurboFP635 AansHe-KpacHsIRn 588/ 635

DnyopecueHTHLIe HeNKW ANR BNIYANU3AUNK HNETOK BHYTPW UENLIX CPraHdnaMoe

Katushka2$S AansHe-KpacHsIn 588 /633
TurboFP650 OnnEHe-uHppakpacHui 592/ 650
NirFP bnuxKe-uHppakpacHu 605/ 670

DoToakTuasupyemuie Genuu

PS-CFP2
A0 aHTABALMN ronyGo# 400/ 468
NoCne aKTusauum aeneHsli 490/511
PA-TagRFP
AC aHTHBALMM HeT /
NocCne akTUEauumn KpacHuIA 562/ 595
KFP-Red
AC aHTMBAL MM HEeT 580/ 600

NOCNE aKTUEaUKN KpacHuIf 574 /602




4. U\cnonb3oBaHue KillerRed
ANA NHAYKUUM rubenun
KITeTKU Npu obny4vyeHuu ee
CBETOM.

HanpaBneHHas
WHaKTUBaLUA KNETKU Unu
Oenka.

MHakTnBauma eauHUYHON
KITIeTKN B IMOpuoreHese




FRAP

Fluorescence recovery after o
photobleaching

s

Tim

Pre-bleach Bleaching ROI Post-bleach Fluorescence recovery



FRET

fluorescence resonance energy
transfer

MHOYKTUBHO-
PE3OHAHCHbIU
(PEPCTEPOBCKUN)
MEPEHOC SHEPTUM

10-50A

FLIM image before bleach FLIM image after bleach

15 um

1.7 3 .7 Bl 33

Lifetime [ns] Lifetime [ns]
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pH ceHcopbI Cl-ceHcopbl

1) He TpebyeTcs NPOHMKHOBEHNE 3OUPOB N TNOPONn3
HMU3KOMOJEKYNApPHbIX Kpacutenen. MoxHo

namepstb pH ¢ maneim oHOBbLIM curHanom n 6es
BblTEKAHMNA NHOMKATOPA U3 KNETOK B XO4Ee 9KCNEPUMEHTOB
aaxe npu 37 °C; oTCYyTCTBYET TOKCUYHOCTb, CBSA3aHHAasA C
NPUMEHEHNEM XUMUYECKNX MHONKATOPOB, N OMNAacCHOCTb
noBpexaeHusi, obycnosrieHHass MHBa3NUBHLIM CITIOCOOOM MX
BBeOEHUA.

2) GFP moxHO HanpaBuTb B onpeaerieHHble TKaHu,
pasfinyHble TUMbI

KIEeTOK (ucnonb3ys cneundumnyHble NPoMOTOpPbI), OpraHensbl
NN B KOHKPETHbIE KITETOYHbLIE AOMEHbI NYyTEM CIIUSHUA C
CUTHarIOM BHYTPUKIIETOYHON nokanusaunn. 3To rno3BosideT
N3MepaTb pH B cneunuyecknx BHyTPUKNETOYHbIX yHacTKax.
3) C nomoLbo MyTareHe3a MOXXHO M3MEHATb Takue CBOUCTBA
nHOuKartopa, Kak pKa n auHammnyeckmn guanasoH.



pH CeHcop
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CeHcopbl: Kanbuun, LUHK, Meab....
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Thermo fisher INVITITROGEN
Organelle Lights™
Intracellular
Targeted Fluorescent Proteins

BakynoBupyc. Bupyc Hacekombix. Hanbornee nsBecTHbIn
Autographa californica,

1. Bbicokasa adpcpeKTUBHOCTb TpaHCdeKUM B pasHbIX
TUNaxX KNeToK, BKIIl0Yasa CTBOJIOBbLIE.

CnabbIy LUTOTOKCHUYECKUUN 3hheKT.

Bupyc He onaceH AnA MIIeKONMUTaKOLWUX.
OaHoBpemMeHHas TpaHcdeKLuns pasHbIMU FreHaMM.
XopoLo pasMHOXaLWMUNCA BUPYC (BbICOKUN TUTP).

aRhoOD

Evrogen, BacMam






Table 1. Contents and storage information.

Material Amount Storage Stability
Organelle Lights™ reagent® (Component A) 5mL « 2-6°C
Organelle Lights™ enhancer (Component B) ND sOEgccAte : M stred comecty kit Is:steblefor s
+ Protect from light months.
Dimethylsulfoxicle (DMSO, Component C) 120 uL - DONOT FREEZE

*Approximate fluorescence excitation/emission maxima (nm): 435/485 for CFP; 485/520 for GFF, 500/535 for YFP, (CFP, GFF, and YFP
can all be seen through a FITC filter) 550/580 for OFP (Cy3” or TRITC filters are acceptable). ND = Not disclosed.

Table 2. Organelle Lights

™

targeting information and available colors.

Organelle or
subcellular Targeting sequence Reference | CFP | GFP | YFP | OFP
structure
Endoplasmic ER signal sequence of calreticulin and KDEL
. : < g 3 X X
reticulum (ER) (ER retention signal)
- | /-
Golgi Human Golgi reqdent enzyme N A X X
acetylgalactosaminyltransferase-2
Plasma Myristoylation/palmitoylation sequence 5 X X X X
membrane (PM) | from Lck tyrosine kinase
BRI Leader sequence of Elalpha pyruvate 6 X X
dehydrogenase
Nuclear Nesprin lalpha C-terminal transmembrane - X
envelope (NE) domain (aa 923-982)
Kiidlats SV40 nqclear localization sequence g X X X X
(C-terminus)
Peroxisomes Peroxisomal C-terminal targeting sequence 9 X
Cytoplasm Nuclear export sequence (C-terminus) 10




plate cells, allow to attach and grow
for ~4 hrs or ovemight; format can be
86-wel plate, coverslip, cultura clish, etc.

Day 1
aspirate medium

add dilutad Organelle Lights™ reagent;
incubsate 2-4 hours with gentle rotation
{15-30 minutes for primary/stem cell
culture) et 22-25'C

aspirate Organelle Ligits™ reagarrt

add appropriate growth medium contalning
1:1,000 dllution of enhancar;

A) incubate for 1.5-2 hours at 37°C
B} aspirate enhancer medium,
edd normal growth medium

Day 2
analyzs using fiunrescence microscopy
{optional) freaza cells for use later



Muntjac cell transduced with Organelle Lights Mito-GFP fluorescent
protein. Cells were fixed prior to imaging.



OK (opossum kidney) cell transduced with Organelle Lights
Golgi-GFP fluorescent protein.
Cells were fixed prior to imaging.






Figure 11.1.2 Hel.a cell labeled
with CellLight Actin-RFP
(C10583 Hel.a cell labeled with
CellLight Actin-RFP (C10583,
C10127 HelLa cell labeled with
CellLight Actin-RFP (C10583,




Calcium Related Applications

* Probe Ratioing
— Calcium Flux (Indo-1)
— pH indicators (BCECF, SNARF)

Molecule-probe Excitation Emission
Calcium - Indo-1 351 nm 405, >460 nm
Calcium- Fluo-3 488 nm 525 nm
Calcium - Fura-2 363 nm >500 nm
Calcium - Calcium Green 488 nm 515 nm

Magnesium - Mag-Indo-1 351 nm 405, >460 nm
Phospholipase A- Acyl Pyrene 351 nm 405, >460 nm



darouuTos, 3HAOLUTO3, TPAHCNOPT B AAPO

EaKTepmaan bl€ JTnnonoJincaxapunibl

CybbeanHuubl Cholera Toxin Subunit B

— npoba Ha padTbl ®riyopecueHTHblEe,

KonnareH, gpubpuHoreH G1OTUHMNNPOBaHHbIE

[McToH H1

[lekcTpaH, MUKpocdepsl
TpaHcdepuH, annaepmanbHbiX dakTop pocTa

PeuuknupoBsaHue Be3nkyn B cuHancax FM 1-43

>KenaTtuH, MHCYNWH, Ka3enH, gekcameTasoH
(KOpTUKOCTEPUMONOHbIE PELLENTOPI)



Detection of endosomal fusion

Dextran Oregon Green® 514
\ P  streptavidin

A
g5 BT




