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PTI's time tested RatioMaster™, offering researchers solid, dependable,

sensitive detection for the collectionand analysis of ratiometricphotometry  What’s in the Box

data for calcium, pH, and intracellular ion imaging!

The Ratiohdaster™ iz a ricfoscopebased ratio spectrofuoromeer capable of dyharmic
ratio florescence measurements on a millisecond timescale, & tenon arc lamp provides
high intensity, contindous broadb and illumination. Yternating excitation wawelengths are
selected by & computer<ontrolled high-=speed randorm access mohochromator coupled
to & imered fluorescence microscope wth & liquid light guide. Ermitted light is ool leced
frorm the sarmple and passed through a photometer with a bilateral ranslatable iz and a
wewing eyepiece o a switchab le analog fohoton coun ting photormaltiplier detactar, &nalog
detection iz uzed whenemitied lightis relatiwvely intense while low light lewels are deteced
by photon counting . M1 systern function s are under cormputer control . Data is collece d and
analyzed by proprietary Windows™bazed adwnced fdorescnce software,

= JeltaRarn X™ mmonochrormator
= 2 rekr liquid liEht guide

= 3109 rmicroscope photormeter
= CelixGE™ o ftwar e

= 2Tl electonicsinterface

= |nstallation and Taining

The RatioMaster™ is the most
sensitive solution if you are
looking at a single region of

|

R | Guide Adapter
[ ] mon Fluorescence

lirmy)
= Joth inwerted and wprisht
configurations
= Cpior directcoupling



DeitaRAM X™ Specifications

Excitatioh wawvalength range:

230 - ESD ki

Wawelength salection speed:

< 2 raillisecon d=

Wawelength ban dwid th a djustable
frarm 0-29 nen

T rreter Liquid LightGuide and
adapter for a user soecified or
supplied fluor escence microscope

Power Supply and Lamp
Specifications

m TE et cornp act arc tenoh bulb

= 200 nbn o 2 ridran s

= Thertnally+natched front sur facs
ellipsoidal reflector for FOE
afficiah oy

= o cooling or ozone weh ting
required

Liquid Light Guide
Specifications

= 2 mm core

= 2rmeters loh g

= Light fr anseri ssion from 200 -850
hirr

EasyRatioPro Hardware Features

DeltaRAM X™ Random Access Monochromator

2Ttz innowative DeltaBOhkd ¥™ reprezents the nest bold sep in the ewolution of light
sources. The compact, patened single monochromatr desigh permits the selection of
any wavelength in two millizecond s or less. Thismeans itcan perform up to 250 ratios per
second! [tis ideally suited for mul i-waneleneth applications az well as i tation scanning,
The combination of the DeltaRA& s uneability with two bilateral dits zancton the ulimates
n bandpaszand throwshput flexibility. This allows the user o choose any bandpassdesred
frarm 0-24 hirm to rmacimize the dynamic range of ratiormetric dyes khowing that filter = hawe
a fived band pazs. The DeltaRohd ¥™ features a computer contralled shutter to prevant
ahotobleaching for photozensitve samples. O essential feature of the DeltaRghd H™
= thatit delivers powearful eccitation wanelengths form 250-E50 nm under synchdack
corputer control. Synch-lock control locks the OeltaRhd 3™ to the detector s exposure
firne or carner a frarme readout.

Lamp and Power Supply

*THarrp power suppliesarehighly regulae d OC units tha tprovide wery stable poower for wour
choice ofienon mercury, or cormbinaton mercury cenon short arc lamps as well a5 fungsten -
qalogen lammps. Every Ratiohdaster™ sz m cormes standard with a 75 Wattienoh source
coupled to the Delta Bohd K™, This deliwrs the ultimate in application flexibility by provding
a broadb and source frorm 200 nem 1o 2 fricron 5 that the DeltaRakd X™nonochrarator th en
aredi s2ly separates ino monochromatc light o eeet pour requiremeants,

Liquid Light Guide and Microscope Adapter

The Ratiohtaster™ sypoterm Eatures a two-rmeter Liquid Light Guide (LLG) to deliver light
to your sarrple. Typically, a fiber iz wsed for this purpoze. Howewer, due o its &l matrix
cohsisency, the flexible LLG delivers 30% rmore light, and iz not susceptible to dead ot
ar hot spots like tradiional fibers. i can be coupled to pour choice of any cormrme rcally
awailable fuorescence migoscope with an Epi or direct part. The microscope adapter s we
aroude are custormized D match each microscope for light efficiency and a hormoganou s
sarmple illurmination.



RatioMaster™ Photometer

The fuorescence emizsion fom ells on the micoscope stage iz measured with PTES
proprietary 0-104 photormeter, Baturing an analog and digital PAT readout. The 0-1049
photormeter incorporates an eyepiece D visually obserwe the cells on the microscope
stage. Byadjusting a pair of wertical and horizon tal apertares in the field of view, a small
ndrrber of czlls, g sSnele cell,or even g porion of a ezl can be isolated for measurermeants.
e optional carmera mount can replace the eyepiece for digital wiswalization, After
identifting the ares of interest you wish to measure, simply oeele the built-in fipping
Frirmor frorm “wew' to freasure’ 1o direct the ermission from the micoscope throueh an
interchan gea ble filter © the phoomu plier ub e for photon counting or analog detect on,

For dualemmission probes, PTI offers a dual detection solution by mounting a second
detector to the O-104 photorneter. & dichroic beam splitter is placed in the photormeter
to direct the appropriate emizdon wanelenegths to each deector for simultaneod s dual
detection readout.

This detection sypstern excsels at
applications such as the following:
® Liwe-call irmaging
= High-sp eed armizzion ratio irmaging
= Quan titative FRET, FRAF, FIEH

= [ urninescan e 8
= Ela ctrophysiology =}
= hdany more... - ».

Optional Dual Channel 5%
detection for emission
shifted dyes!

About The Detection

Your application needs may change on a daily basis. PTIrecognizes this fact and that is
why we offer our stand ard d e cion systern with both analog and digital detection. Digital,
of photon counting, is the most senatiwe as indidual photon ewents are recorded. This
type of detection is mainly used in low ight lewel applicaton s, &alog counting monitors
the current that is being produced throueh the dynodes of the PMT, and thus is capable
ofhigher intensity recordings than in digital mode, Salog detection is used rmainly in high
light lewel applications.

e

Specifications

= Iniwersal C-rmount adapter

= hnalog and digital PRAT

= _COreadout display

= 1 ikch filtter holder

= Jarizon tal and wertical aper ture
adjustrments




Software

= Excitation Ratio

= Ernizsion Ratio

= Excitation Scan

= Ernission SeaEn

= hdultip le Opes

= Timebased

= Calcuylate FRET Parameters
= Determine R

= Tran=forim Comimands
= Copceh tration hlap

= Copmceh tration Equation
= Loakup Tabla

= Data Shalysis

Other Features of the
Software:

= Square, area ofinterast
photornetry in real-tirme ar in
post acquisition.

= Trace math analyss
functions such as anti-
log, sverage, cormbine, XY
cornbine, differe ntiate,
integrate, linear fit, and peak
frider.

= Real-tirme genera tion of user
defined ewent rrarkears and
eveht journaling,

= Realtirme non-destructive
ratioretric calculation, and
backeround subraction.

= Exportof data to popular
Tormats such as ana, ang,
spz or et fles.

= Control of up to A0
excitation, ernission
chanhels

= Unlirvited derived channels.

About the Software

“rorn fived cell prepara tions to dynarmi cewen ts, FelixGRE™ fluorescan o software reprasen ts
the ultimate, ecpandable platform for prokessonal live cell zsingle region of interest
application s. There is no other systerm that delivers the szn st vy, fesibility, and capabil ity
of aption s as the FelixGHE™ softwar e platiorm.

Data Integrity

T1 kv ows b waluab le your data i=, which is why we use s databa e to archive and store
erperirmental data. The raw data integrity is kept, allowing the researcher to rmanipu late
data with peace of rind that their data rernains inits original forrm on the hard driwe.
Open Architecture

“elixGH™ snftware alzo allows for raxivuen flecibility or your fture need = o th our rmodular
software architecture. Components can be addead to the systern to increase functonality.
This featur e allowsre searchers to gat star ted inex pensively and then add unctionalite later
a s their research grows.,

Day to Day Routine

Seszdon ternplates for corrmon experiments are provided ., Inaddiion, you can create wour
owh termplates . Ready © man cormmon experiments “out of the boo” with minimal input from
the wsar, Mstpush acquire and gaol

Modular Design

If the out of the box acquisiion proocols do not quite fit your applications, the FT] acro
editor allows you to create your ow spedalized experitnents by a drag and drop corema nd
ibrary into a loop logic, This means ywou do not hawe © be a programemer o ynd erstand
a =oipting laneyage o implement wser defred macos, You simply select the functon
vou want and then apply it to the loop, This allows the researcher to incremment the start
epcitation wavelength, emizsion wawelength, number of points per second, increase
ternperature and a host of other acquisition modes. The Macro editor iz simply one of the
eagiestto use ever designed by FTI
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RatioMaster™ Is Up For The Task Of Many Applications

Excitation spectrum of Fura-AM

Carmplete hydrolysis
of the rerbrane

2 Fura-2 ) o Fura-2
= ofitical for acourate
messurermant. Fura-
258 has a diferent
excitation spectrum
cormpared with Fura-2,
The scanning property
of our ronochrarnatar
makes it eazy to chack
the status of Fura -2 j0hd
apdrolysis,

ne 370
Wlawdwgth jrm)

Fura-2 Titration

The fluorescence acitation spectrurm of Fura-2 shifts to the lower wawelength upon Ca™

binding. This is a rmajor characteristic of an ion spoed fic ratio luore scentdpe.
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Application
Calciurm

Sodium

Potazsium

b B esiuen

M= rrbrane
Potential

Application
Calciurm

pH

Lipid=,
phoholipid =

Mucleic acids

Dye
Fura-2,
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Fluoresce

Application
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Mucleic
adds

Dual Dye

Dye

“luo-z

Calziurn Green ™
Calcium Orange™
Calzidrm Crirnzon™
Rhod-2

SF
SPA
WIAE

M protein sub=trate
ahallotoxins

Tirm- 1
-1

Dye

DAP1 and FITC

FITC and &PC

Fura

Red™and BCECF
FITC and Texas Redda
DAPl and PE

And Many More!

Simultaneous measurement of Ca?*and myocyte cell length

et &'“ lgugt.h mel.'mr:d In El.lge Illttt-tﬂl]l'l l;ﬂ.ri;e
" Ca®* ﬂ!tll]- in Im:ln-l labeled Eell
mmn 1L
MMWHW *wwﬂmwh

The abowe fEure shows data races from the Simultaneou s collecti on of fluor escence & nd
cell leneth frorn & cardio rpocpte. hbipo cyrte was load ed with Fura? and excited by alternating
240 rrmand 320 nrm wawelengths usng the Ratiohdaster ™Msy=tern. The blue trace shows
the calciurn ratio increase and decgease with the cell contraction. The contraction dats
‘Ereen trace) can be correlated with sarmple @ couracy Wth the fluoresce nee data since both
signals were collect sirmdtaneou sy,

In-Situ Calibration of Intracellular [Ca*],
2y meauring the h“'”-;r']u
“atio of fluarescent
nienzity at
240,330 nm, [Ca>t],
can be rroeasured
oer several orders
of rmaghitud e and
with a high o egres
of precision.
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More Applications
FRET for Binding Assay

“RE T oczurs when the EYFP fusing Rl protein Kinase binds to the ECFP fusing H 131 protein
(kirna=z anchoring protein). The readltzof this FRE T the donor (ECFP) ermission luore scencs
decreazses, The acceptor (EYFP) emission fluore scence increasz s, hetrurment: FTHs FRET
Jatiohdaster™ Pro.

i B

HiH4 ECFP C hrece
CHO ALEYFR REEYFP
%o FRET " Strong FRET Weak FRET

_*_jciqmtnr FEnvissinm

T e
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I Dionor Emadssion

RFeuhr, M. etal IEC, ZP4EL Z=0RE

FRET for molecular proximity assay

"RET ocours because the seprase &

and the plasminogen  actwator o & e e
. [ 5
ecapior codocalize  on the B ::': | T
Tetnbrane oftmaligna ntrmelanorma EE et
cellz. FRET was detecked wa a 5 m o
fluarescently  labeled  antibody E oo i |
targeed to each receptar. The E ;‘: . b
eaylts of this FRE T, the acoeptor's ke =
epcitation specturm gain s spect al S T L I R
features of the donor's excitation wuaselengin e
specirum. E.
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Common FRET Pairs

EGFFO%5RedZFRET
CFP/O=FRed2FRET
BFP/O=FR=d 2 FRET
CoralHue h-Cyan fOrange
GFF FBhod2
FITC/CYE FRET
FIMC/TRIMC FRET
YFRSTRITCFRET
CY3CYa FRET
CFRMEFPFRET
EFF/GFF FRET

And Many More!

Applications
Calcium Measurement
o Inracellular free Ca2
= i ochondrial Ca2
= = nidop lasmic reticulurn (ER) Ca2
aool
= _yzozornal Ca2t
= Dytracellular near membrane Ca2
Simultaneous Measurement of
intracellular Ca% and:
= Cell wolurre
= Call contraction: Edee
d etection devica
= Wlembrane durrent:
2atch Clarnps
= PhyEocytosis
="
= Qxidase activation
» Ca2t Cahd
Me mbrane Potential
® 2lazra membrane Potential
= i o chiondrial bembrane
“otential
pH
= |niracellular pH
= *hagosormal pH
= g cygolar pH
= _yznsabnal pH
And Many More!



Applications

Calciumrelated Measurement

= Ca? fransients

= Ca? rmobilization

= [a® homeostasis

= Ca? ymwes

= Ca? os=cillation

= Ca’ spikes

= Ca2 entry

= Capacitatiwe Caldurm Entry (C2E)

Other lons

= tracellular i

= hiracellular bn 2

»  hitracellular Zn?

= htracellular Sr2

= htracellular Mat

= htracellular CI

= htracellular Ba

= [Oivalenteation influx

= Labileiran pool (LIF)

= fon horeostasis

= Na'/H*eichanga

s HYHCO® exchange

= P and FCO,

FRET

= hdeasure rolecular progimity

=  Binding of enzyime 1 its substrate

= hleasure Endop lasimic reticuluim
{ER) Ca2+

= [onor Escitation Speciroscopy

= Ernissionintensity

= [onor ermission intensity

= feceptor ermisson ing sty

= Ratio of donorfaceeptar emission
inten sty

Other Measurements

= Respiratory burst & reacti
oiyEen species (ROS)

= RAOFH

= Piric Oxide (MO

= tracellular GEH

= Hentifting calls coexpressing GFF
far analysis

= = ratiormetric GFP (redox-GFF)
to rmeasure 2 llular frmitochond ria
reduce foxidiz e reaction

= Calcein-based cell wability assay

= OuyEen consdrmpdon in culred
cells

And Many More!

More Applications
FRET ER Ca?

“RE Taozur swhen ER Ca?* hinds C
to the “charmeleon 3er®, causng
t to fold, thereby bringing the
two dyes in doze proxirmity. The
“esults of the FRET:

-
=]
|

= The danor (CFP) ernizsion
fluorezcence decreasas

= The acceptar (YFFP)
atmizsion fluorescenca
increases

» The ervission ratio of

= 107 counts/s)

Emission inmlansity

fcceptor Oonar indg easas i
= h=P3 friggersthe releasa b L

of ER Ca?, thus decreasze

the lewel of FRET

Time {rein)

Xu, W, ot al, B, 275 (47 3EHETE

Ermmssi ralice

== ER-targeted FRET indicator, charmeleon Zer with CFP at

ohe ehd and YFP atanother end.
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Sarmple: freshly isolated rabbitatrium.
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EIC

Stirmulated with 30 mwhd KO, nicardipine was added (2 ubd) returned to norrmal Tyrode

mediurn, followed by 10 rmbd caffeine.



Optional Accessories

fdo spstern would be corplete without the ability to expand with additional options and
accassories. PTisa ane-stop shap for upgrade s, add-ons ahd acce szories to cormplarmen t
yaur photarnetr y spstarm.

Dual C-Port Adapter with Flipping Mirror

The BA-3 iz a Oua C-port adaper for the micozcope with a flipping mmirror allowing the
Aser to selact between two different emission detection devces prirmarily used o mount
two op tical delctors: one output for the photormeter and another output or & carmera,
Soth ports are identical. The fipping mirror allows easy and rapid switching  between
the two detectors without any hardware change, Good for sequential, not sirmultaneod s,
measurerment. ery useful to retrofit old fluorescence scopes. Attaches directy to the C-
mountoh & mictoscop e, Frovdes ane input and two standard C-Portoutpouts,

Dual C-Port Adapter for Edge Detection, Fluorescence and Electrophysiology

T’z hiew Oual C-Port s dapters attach directy to the C-Por tof any reicroscope. They prowde
oneinput and teo standard CPort outpu ts. Both por ts hawe access to the full micosompe
field of wiew while a red dichroic rmirror separates light to two output por ts for abowe and
aelow B20 nien ., FTEs rmodel O 104 rmicroscope photbormetear i s attached to the portwsith under
B20nin and CCO carmera to the port abowe 6200, The aperture on the model 0104 =
down field frorm the red dichroic 20 fuorescence rmay be collected Fom a smaller ares
than the irmage, The Dual CPort adapter allows sirmultaneous wewing of fluoresce nee and
aright fizld with rans-llurminaior on and & Bnin long pass filter installed. (MOTE : ermission
filter for O 109 MUST be placed in the DU MOT in the microscope) Cormmon applications
ndude edee detection , fluor escence | electrophysiology, and any other application where
view of the full fizld during iworescen ce measurarmeants is adwntageoy =,

Dual Channel Photometer

Al the properties of a zingle channel photormeter, plus:

Al cewes for sirnulta neous detaction oftwe armizsion wael engths bymean s oftwo indep enden t
FAT detectors . Has provision for & bearn splitter and adich roicoube oo emmiss onowaweleng th
selection. Dichroic assermbly is placed within the photomeer for selection of the two
arnission wavelength ranges. Frovides high-speed (millisecond) detection for ermission-
shifted probes. Dats acquisition rates ofup to 1000 ratios per sacond are possible,

Dual View Image Splitter Module

The MEE adds popular dual image splitter modules to your EasyRatioFro spsterm. This
allows for emission ratio and FRET imaging applications like Ihdo-1, 12-1 mermbranes
potential, or CFRSYFF FRET.

Fluorescence Lifetime Upgrades
& pulzed laser ora laser diode excita tion source and & Eated d el ctor can be added o pour
microscope to measure fuorescence and phosphorescen ce lifetimes.




Supported CCD Cameras

Photometrics Cameras

= Caszzade ||

® Caszzade 512 & 51ZE

® Cazzade 1k

s Coolsmap HO & HOZ2

= Coolsap ES

= Coolsap EZ

= Coolsap CF

= QuantEhd 51250

= Evalwe 1250
Andor Cameras

= jHon series
Hamamatsu Cameras

= ORCH 2

= 300 saries

PTI Offers Combination Photometry and Imaging Systems with Ease

ZamyRatioPro is the rost corrprehensig syserm of its kind . Ea syRatioPro offers imaging
“ezzarchers syperk quality and efficiency through one intditive, inkeeraed production
e trurob e fit. This hi gh Tesolut on system embodies the latest PTlHnn owation s, incorporating
cutting-edee technology to deliver unprecedented image quality and perforinance in an
eamy to sz package, Featuring drarmatic power, high speed streaming lrrage Sequisition,
arand new highqezolytion camera support and peripheral options, abundant channel
wanelangth countand 0 capacty, e ns we fleibility and mdch more EasyRatioPro gives
voud control over wour imaging waorld like never befre,

About the Software

Trorn ficed cell preparations © dynarmic events, EasyRatioPro software represents the
Altirmate, expand able platforrm for profe ssional e cell imaging applications. Theare is no
other sypstern that delivers the superb quality and fecibility of the EasyRatioPro software,

Calibration Plug-In

EasyRatio Pro software represents the ultimate workhorse

illuminator.

Warp Drive Imaging™ Specifications

= Touch sens tiwe motorized Bders

= GO furnction keys

m Syl size murneric keypad

s Professional transportcontral =

= _COand LED displays

= ISE and lespansion slat or other optional interfaces

platform for professional live cell imaging, setting the standard
for reliakbility, efficiency, and integration with a muRisavelensth
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A Complete Line of Fluorescence Spectroscopy Instruments from PT/

QuantaMaster™ Series
Stesady St ALONestonC & d FRCen oo soence SRecToroan Sers

r
TimeMaster™ Series
Fluorescence Liktime Specironuona mnel
\,
r
RatioMaster™ Series
Runresence Mics asepy Speciioiionan
\_
r
ImageMaster™
Fluorescence Imaging Sy
\,
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