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Minimalini pozadované technické parametry

Nézev technologie / vybaveni: : Fluorescenéni spekirometr

Struény popis technologie / vybaveni a stanoveni vyzkumného Ucelu a vyuZiti:

Pro potfeby projektu FIT musi fluorescenéni spekirofotometr umoziiit méfeni spekter, steady state
fluorescenci, life-time (metoda TCSPC a frekvenéi doména), polarizace fluorescence, méfeni vzorki
nanodastic a nanovrstev v TIRF cele, méfeni intracelularni biochemie (napf. pH, Ca, K, Mg), méfeni pfi
definovanych teplotach a s teplotni rampou. Pfistroj bude slouZit pro studium struktury a interakce protein( a
peptidl, nano&astic, RNA/DNA konstruktl, které budou pfipravovany v ramei projektu FIT. Oblast vyuZiti bude
pro charakterizaci vakcin, vyvoj diagnostik a teranostik. Pfistroj musi umozniovat relativni a absolutni Dalsi
vyuZiti je planovano pro studium elasticity lipidnich membran a formovani lipidnich raftl, stanoveni zmény
konformace a termalni stability proteinii a daidich biopolymert. Technologie je planovana pro vyzkum a vyvoj
nanec&astic na bazi lipoplex pro cileni 1&€iv a genetickych vakcin ve formé konstruktl nukleowych kyselin
(siRNA, mRNA, antisens oligonukleotidy, pDNA). Na VUVel bude fluorescentni spektrofotometr vyuZivan
vramci projektu FIT, CENATOX, Admirevet a dalSich navazujicich vyzkumnych projektl. Pfistroj bude
vyuzivan také v ramci spoluprace s ICRC (spolegna laboratof pro nanofarmakologii NanoPharm) pfi vyvoji
novych diagnostik a teranostik na bazi cilenych nanocastic.

"Popis parametru " [Zadavatelem | Uchazetem | Zavaznost
e B lhodnota | hodnota
CHROMSPEC spol. s r.o0.
ISS§, Inc.
Chronos DFD
Fluorescenéni spektrometr Ano Ano Podminka
Preferované technické pozadavky Ano Ano Podminka

Spektrofluorimetr umoZiujici steady - state
méfeni, méfeni polotasu Zivota
excitovaného stavu (live-time fluorescence)
v médu frequency-domain nebo metodou
Jime-correlated single photon counting”
(TCSPC), preferentné obéma mody.

V piipadé obou modi méfeni musi
umoziovat pfechod mezi vyde uvedenymi
maody pouze softwarovou volbou bez
nutnosti fyzické prestavby systému.

T - format piistroje umoziujici soudasné
méfit fluorescenci a polarizaci fluorescence
v&etné Glan - Thomsonovych polarizator(.
Xenonova lampa, min. vykon 150W
Napajeci zdroj pulznich diod: nastavitelna
frekvence od 2 Hz do 100 MHz

Dalsi zdroje svétla:

Pulsed Laser Diode 375 nm

Pulsed Light Emitting Diode (LED) 280 nm
Fotonasobi¢ - rozsah 185 - 900nm.
Rozsah méfeni doby Zivota excitovaného
stavu: niminainé 200 ps ~ 200 ms

Vyzkumny Gstav veterinarniho lékafstvi, v. v, i, Hudcova 296/70, 621 00 Brno
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Doplitkova zafizeni

Systém musf obsahovat nasledujici
pfislusenstvi:

Ctytpoziéni automaticky vymenik kyvet
nebo vicepozitni), chlazeny Peltierovym
¢lankem,

Rozsah teplot: minimainé -20°C az 105°C,
dodavka v&etné externiho chlazeni

Total Internal Reflection Fluorescence
(TIRF) Flow Cell pro studium makromolekul
na povrchu a nebo v blizkosti povrchu a na
rozhrani membran. PfisluSenstvi musi byt
pfipraveno pro snadne pouziti a
prednastaveno do optické osy flucrimetru.
Drzak pro méfeni pevnych vzorki a vysoce
rozptylujicich materiall

Ano

Ano

Podminka

Software

Soudasti dodavky musi byt fidici software.
Ridici software pro fzeni fluorimetru a
véech dodanych pfisludenstvi, pro sbér dat,
iejich vyhednoceni a prezentaci,

Ano

Ano

Podminka

Rozméry pfistroje (V x S x H)

Uvedte: rozméry

330x400x540mm

Informativni

Hmotnost pfistroje

Uvedte: hmotnost

26 kg

' Informativni

Pozadavky na napajeni: 230V

Ano

Ano

Podminka

Dal8i pozadavky

V dodavece budou obsaZeny pfistroje,
pfislusenstvi i spotfebni material (ktery je
soucasti dodavky) ve verzi, ktera je pro
dany typ vyrobku aktudini (posledni)

Ano

Ano

Podminka

Dodani na misto urteni, instalace, uvedeni
do provozu a instruktaz soudasti dodavky.

Ano

Podminka

Zabezpedenl servisu a pfipadnych
preventivnich prohiidek po celou dobu
Zivotnosti pfistroje

Ano

ANo

Podminka

Vyzkumny ustav veterindrniho lékafstvi, v. v. I, Hudcova 296/70, 621 00 Brno
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Chronos DFD - ISS Digital Frequency
Domain technology for Lifetime
measurements in complex decays
in less than 1 second.

ChronosDFD is capable of measuring decay times of
flugrescence and rotational correlation times of complex
fluorescence mixiures in 1 second with an accuracy of a few
picoseconds. The novel instrument opens a number of
applications until now hindered by the duration of the
acquisition: the capability of measuring fluorescence decay ina
short time makes the instrument usable for measuring fast
kinetics processes; the decay times of mixtures in a stopped
flow apparatus and in chromatography; and lifetimes in
samples where the exposure to light has to be minimized in
order to avoid photobleaching.

How does it work?

The ChronosDFD uses the unique digital frequency domain
technology. The light sources (laser dioded and LEDs) are
modulated using square puises of about 2 nanosecond duration
with a repetition rate selected by the user and in the range from
0,05 Hz. to 8o MHz. The frequency signal contains the fundamental
frequency at the repetition rate and its harmonics for up to thirty;
that is, when the fundamental frequency is, for instance 10 MHz,
harmonics at 20,30,40 and all the way up to 300 MHz are
generated, The detector photons are separated into phase bins
depending upon thelr individual phase shift and demodulation
until a phase histogram is built; from the the histogram the decay
times are determined.

Designed for Steady-State & Time -Resolved
Applications

Steady-State Measurements

® Intensity measurements at fixed wavelengths

® Polarization (anisotropy} measurements at fixed wavelengths
m Siow and fast kinetics

® Duat wavelength emission-ratiometric measurements

Time-Resolved Measurements

Frequency responses of single and multi exponential decays
Anisotropy decays

Phase and modulation resolved kinetics

Phase and modulation resolved spectra

Time resolved spectra

FRET

IS5

' focus and discover

DIGITAL FREQUENCY DOMAIN
SPECTROFLUOROMETER

User friendly Software
ChronosDFD includes Ving/- Mujtidimensional Fluorescence
Spectroscopy, a powerful software package that provides several

ready-to -use routines for reliable, user friendly acquisition of
complex fluorescence data:

® Spectra {excitation, emission, synchronous, time-resoived

and polarization)
® Measurements at fixed wavelenghts (intensity and potarization)
® Measurements of kinetics

® Time-resolved measurements {lifetimes and rotational
correlation times)

Key Features
# Flexibie instrument configuration with a variety of light sourcas
(taser diodes, LEDs, Supercontinuum laser and Ti Sapphire laser)

® Second to picosecond lifetime measurement capabilities using
the same hardware

m Complete lifetime scans in one second on routine samples with
proprietary Digital Frequency domain technology

® Acompact footprint and short optical pathlenght for maximum
sensitivity and efficient light coupling into the sample

® T-format and parallel beam optical design for fast and precise
polarization measurements

® Full automation of instrument components including: cuvette
holder, polarizers, shutters, filter wheel, monochromators and
stirrers

® PC-controtied integration of temperature bath, titrator,
stopped-flow apparatus & pressure pump

® Userselectable data acquisition display: time-domain or
frequency-domain

Vinci, the Complete Software Solution for
Steady-State and Time-Resolved Applications

A powerful and flexible multidimensional fluorescence
spectroscopy software with ready-to-use routines for
data acquisition and analysis.

wWww,iss.com

14



L Software Specifications

Instrument Automation

ChronosDFD is the instrument of cholce for reliable time-resolved data
acquisition using laser dlodes and LEDs. All hardware components,
including external devices, are automated and PC-controlied.

Instrument Diagnostic and Noise Detection

Vinci includes routines for analyzing the instrument’s performance,
altowing the user to monitor data acquisition and noise level during
the entire measurement. If sampte saturation occurs the signatl level
is adjusted accordingly,

User-friendly Acquisition

A sequence of measurements is acquired through a one-time setup
of the experiment file, allowing for the automatic acquisition of
muitiple data sets.

Personalized Log-on

With its unique system memory design, Vinci allows user-specific
access, In multi-user environments each user may perform maasure-
ments with a personalized instrument configuration.

Data Analysis

Decay Times

Decay time analysis is performed on multiple data sets using various
maodets including multi-exponential, non-exponential and lifetime
distributions,

Rotational Correlation Times

Anisotropy decay data analysis of up to three species using models for

isotropic, anisotropic and hindered rotators.

Phase- and Modulation-Resolved Specira
Yinel also Includes routines for the separation of up to three
components in phase- and modulation-resolved spectra.

Phasor {potar) plot analysis
A powerful graphical approach to fluorescence decay data analysis

used to quantify individual components of a mixture, FRET processes and

excited states reactions,

B et g‘pﬂﬂ

2D and 30 display with user-defined colors and fonts

30 surface rotation and in/out zooming

3D display of user-defined functions

Cursor identification of XY spectra coordinates

Time-resolved spectra display as 30 and canter of gravity plots
Export to gif, png, ipeg, bitmap and metafile formats

Data are generated and exported in ASCH format

Instrument Specifications

Light Sources {Internatly modulated or pulsed):
Laser diodes: 370, 405, 436, 473, 635,690, 780 and
830 nm

LEDs: (265, 280, 300, 335, 355, 370, 460,
480, 500 and 520 nm)

Optional: Xenon Arc Lamp, Continuous-wave (CW),
Super continuum laser and ThSapphire laser

Focusing & Coltection Geometry: Parallel beam design
for precise polarization measuraments

Polarizers: UV grade Glan-Thompson with L/A=2.0
Light Detectors: PMT, hybrid PMT, MCP, APD

Wavelenght Range: From 200 nm o 1700 nm
{detector-dependent)

Max Counts Range: Up to 13 million counts/s
(hybrid detectors)

Lifetime Measurements Range: 10 to 107 sec
08 Requirements: Windows 10

Power Requirements: Universal pawer input of
110-240 ¥, 50/60 Hz, 400 VAC

Dimensions: 540 mm (L) x 200 mm (W) x 330 mm (H)
Weight: 26 kg

information & specifications are subject to change without notice.

For more information and a complete list of
accessories for ChronosDFD, please visit
www.iss.com

DA0LFISS NG, | ALLRIGHTS RESEIVED | DS.CHRONOS 1211

~ 1602 NEWTON DRIVE
CHAMPAIGN, ILLINOIS 63822, USA

focus and discover 217-359-8681



Four-cuvette FLUORESCENCE

IACCESSORY

Lt

Four-cuvette Peltier Sample Compartment

The four-cuvette Peltier-base sample compariment is for use with all of
(5SS spectrofluorometers and works from =40 °C to +105 °C. The sample
compartment comes with temperature controller, magnetic stir bar and
tubing.

Specifications

Temperature
m  Range of -40 *Cto +105 °C”
®  Precision of £ 0.02 °C

Optical Port Dimensions

Key Features
M 12 mmx10mm

®  Optical ais 8.5 mm

é Rapid, precise control over an extended range of
uvettes

temperatures
®  125mmx 125 mm O.D. standard Highty uniform temperature in each cuvette

iy aut inci Soft nacka
*Operation below the ambient dew point temperature requires dry gas Fully automated through IS5 Vinci Software package
purge. Operation below -10 °C requires dry gas purge and pre-cooled Calibrated using a NIST-traceable thermometer
circulating fluid within 25 °C of the desired temperature.

Complete package with compartment floor and

Accessories for Peltier utilities brought to the front panel
®  Accessory post, a plastic post and support ctip that may be Variable speed magnetic stirring for each cuvette
inserted in the top of the sample compartment ang used to hold y
tubes, probes and other hardware for special measurements. Dry gas purge

m  Cuvette adapters for 3x3, 4x4 and 555 cuvettes Thermameter probe input

s

innovations in Fluorescence
WWW.iss.com
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Fig. 2 - Optical scheme of TIRF Flow Cell

Introduction

The specific behavior of macromolecules at or near surfaces,
interfaces, and membranes is currently of primary interest in
nanotechnology and in the biological sciences. Important appli-
cations include: adsorption of blood proteins on biomaterials in
thrombogenesis research; the binding to and triggering of living
cells by hormones, neurotransmitters, and antigens; cell adhesion
to various surfaces; the mechanism of electron transportin mito-
chondrial and photosynthetic membranes; and also reaction rate
enhancement with membrane receptors by nonspecific adsorption
and surface diffusion of ligands. Most of the common analyti-

cal methods available for investigation of surfaces either lack the
extent of surface selectivity required or demand relatively harsh
sample handling that severely limits the biological relevance of any
results obtained.

©2010 155 INC,  ALL RIGHTS RESERVED

FLUORESCENCE
ACCESSORY

However, total internal reflection fluorescence
(TIRF) spectroscopy has proven to be a very
powerful and versatile technigue for the study
of surface and/or interfacial behavior of bic-
logical molecules and their aggregates [1,2].
TIRF has been successfully applied to numer-
ous studies associated with solute adsorption,
ortentation, and rotational mobility associated
with conformational changes. Surface selec-
tivity is achieved in TIRF by detecting only the
evanescent wave excited fluorescence signals
which originate within approximately the first
100 nm from the waveguide surface. This
exceptionally short optical pathlength altows
investigation of surface behavior even in the
presence of highly concentrated solutions. In
short, TIRF provides in situ, real-time, non-
destructive, and highly sensitive detection
suitable for studies on expensive biological
materials available only in microliter quanti-
ties {~10 nl, minimum). The limit of detection
is approximately 0.1% of a monolayerin most
cases, Additionally, in this case, the optional
combination of TIRF with electrachemistry al-
tows control of the physicachemical properties
of the surface during a single TIRF experiment.
This opportunity can provide new insights into
mechanisms of interaction, as well as, facili-
tate modification of surface properties by an
externally applied voltage.

-4

1602 Newton Drive
Champaign, lilinois 61822
{217} 359-8681
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TIRF cell

ACCESSORY FOR
SPECTROFLUORIMETERS

Principles

The principles of TIRF are well documented in the literature [3-5]. In brief, when a beam of light propa-
gating within a medium of refractive index (n) encounters an interface with a medium of lower refrac-
tive index (n ), it can undergo total internal reflection for incidence angles () greater than the critical
angle (8). Although the incident light totally reflects at the interface, a portion of the electromagnetic
radiation penetrates the interface into the less dense medium. The intensity of this interfacial field,
typically cailed the “evanescent wave”, decays exponentially with distance from the interface.

8 = sin*(n,/n)

The penetration depth (d ) of the evanescent wave in the less dense medium is a function of incidence
angle, refractive index ratio, and incident light wavelength, A, (Eq. 2). The evanescent wave is primar-
ity responsible for the electronic excitation of the fluorophore present in the lower refractive index
medium, The penetration depth {pathlength) of the evanescent wave can be conveniently altered by
changing incidence angles. The extremely short pathlength of the evanescent wave (on the order of
the wavelength of light) excites a very small sample volume and thereby minimizes primary absorption
effects. Also, depending on the optical geometry, the emitted fluorescence does not pass through

the bulk solution but rather through the waveguide, thus largely avoiding any secondary absorption
effects.

d, = A/ (2mn [ sin®8 - (n,/n,)]'"?)

Instrumentation

The design of the 1SS TIRF flow cell makes the normally difficult TIRF experiment become routine,
Figure 1 is a photograph of the TIRF accessory and Figure 2 illustrates the basic optical design. The ISS
TIRF flow cell comes prealigned for the ISS spectrofluorometers. along with an easily assembled flow
system to study kinetics of various surface interactions. High reproducibility of TIRF measurements is
ensured by the exact positioning of optical elements against the excitation beam and emission axis.
The 155 TIRF cell differs from similar TIRF cuvettes by simple and fast assembly of the sandwich cell,
The transparent gasket which forms the flow chamber (app. zoul) and transparent back plate facilitate
easy visualization of the surface and allows acquisition of microscopic pictures by a long-focus objec-
tive.

The standard cell comes equipped with a UV-guartz prism and optically coupled cover slide, as shown
in Figure 2. The cover slide provides an easily interchangeable working surface and minimizes wear
on the TIRF prism. Cover slides with hydrophilic, hydrophobic, electroconductive thin films, or specific
soluble protein docking films can be supplied as options. Additional options include three-electrode
electrochemical control by application of an external voltage and temperature control by way of a
thermostated block and water bath. The ISS TIRF cell is also available for use with most of the com-
mercially available research-grade spectrofluorometers currently on the market,

18



e

ACCESSORY FOR
SPECTROFLUORIMETERS

TIRF cell

Applications

The principle applications of TIRF spectrascopy are:

* protein adsorption: kinetics and isotherms, effect of solvents, competitive adsorption,
conformational changes, effect of detergents, surface mobility

s immunoassay systems: antibody-antigen interactions, biosensor & nanotechnology
development

» electron transport in mitochondrial and photosynthetic membranes
« cell adhesion to surfaces.

Figure 3 illustrates the adsorption kinetics of immunoglobulin (IgG) at a hydrophilic silica surface.
About 70% of Ig6 is irreversibly adsorbed kinetically and does not desorb back into the flow of pure
buffer solution. 1gG molecules undergo structural changes after adsorption that result in fluorescent
lifetime changes of the fluorescent label, pyrene sulfonyl chloride (not shown). The maximum ob-
served within the first minutes of adsorption can be interpreted as a result of a flattening of the IgG
molecules after attachment to the surface [6].

10

Fluorescence (arb. units)

10 20 30 Time (min)
Figure 3.

Immunoglobin (Ig6-FITC conjugate) adsorption onto hydrophilic silica from 0.3 mg/ml solution in pH
7.4 phosphate buffer, PBS arrow indicates switching to pure buffer.



ACCESSORY FOR

TI RF C ell SPECTROFLUQRIMETERS

An example of multilayer protein absorption is illustrated in Figure 4. Bovine serum albumin (BSA)
forms a monclayer when adsorbed from a 5o mM phosphate buffer (pH 6.2 - lower curve)

onto a hydrophobic siliconized surface. Ammonium sulphate modifies the protein-protein interactions
and allows multilayer adsorption to occur.

rmultilayers

Fluorescence (arb. units)

PB pH6 2
i ~monol

0 1000 Time (sec.) 2000

Figure 4. Monolayer bovine serum albumin (BSA-FITC conjugate) adsorption from solution in phos-
phate buffer pH 6.2 (lower curve) and multilayer adsorption in the presence of ammonium sulfate
(60% v/v saturated solution),



ACCESSORY FOR
SPECTROFLUORIMETERS

TIRF cell

Figure 5 illustrates the effect of electrochemical control of human serum albumin (HSA) adsorption at
a tin dioxide transparent electrode. Cathodic polarization increases surface affinity for HSA, probably,
because of negative polarization which enhances hydrophobicity of the surface. Application of an
anodic polarization stimulates desorption of HSA from the tin dioxide surface [71.

Adsorbed albumin (arb. units)

Figure 5. Effe;i;ﬁf étectmtﬁemicai ;ﬁﬁ%’aﬁz&tios of a tin dioxide surface on the adsorption of human
serum atbumin (HSA-FITC conjugate) from a 0.03 mg/mi solution in phosphate buffer pH 7.4

Excited state lifetime, rotational correlation time, fluorescence polarization, and quenching experi-
ments often provide important information concering molecular dynamics, in general, and protein
conformation related to adsorption, more specifically. The ISS spectrofluorometers equipped with

the TIRF flow cell accessory are quite capable of selectively obtaining this type of information from the
surface under study.

s



ACCESSORY FOR
SPECTROFLUORIMETERS

TIRF cell

Figure 6 illustrates fluorescence lifetime data obtained directly using the Ka™ and TIRF cell. Lifetime
data for FITC-labelled lysozyme adsorbed onto a quartz surface were obtained. These data provide
evidence of at least two types of adsorbed lysozyme characterized by lifetimes of 4.1 and 0.44 nsec,

respectively.
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Figure 6. Multifrequency lifetime data obtained with the ISS TIRF cell for lysozyme-FITC conjugate ad-
sorbed onto a quartz surface from a 0.3 mg/mi solution in 50 mM acetate buffer, pH 4.5
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CHROMSPEC

SPOL. SR.O.
Plachty 2, 634 00 Brno
Tel: 547246683-4
Fax: 547246685

Polozkovy rozpocet:

Vyzkumny ustav veterinarniho

lékafstvi, v. v. i.

Mgr. Jifi Kohoutek, Ph.D.

Hudcova 296/70

621 00 Brno
ChronosDFD: Fluorescenc¢ni spektrofotometr
Pol. Objednaci €islo a popis Poc. Jednotkowa | Gefkove
cena cena

1 |C025 1 702 890,00{ 702 890,00
Chronos DFD lifetime spectrometer, two emission channels.
Komlpetni lifetime konfigurace pro digital frequency-domain
techniku v€etné PC sestavy. T format pfistroje.

2 |Swo12 1 49 860,00 49 860,00
Vinci Multidimensional Fluorescence Spectroscopy Analysis
software.

3 |K212 1 176 250,00 176 250,00
Four-cuvette sample, Peltier-controlled, sample compartment.
CtyFpoziévy automaticky vyménik kyvet.
Teplotni rosah =20 °C +105 °C.

4 |K446 1 46 120,00 46 120,00
Circulating cooling system for Peltier,
Externi chlazeni Peltierova termostatu.

5 |K421 1 38 600,00 38 600,00
Variable-angle,
Drzak pro méfeni pevnych vzork( a vysoce rozptylujicich
materiald.

6 |K427 1 247 290,00| 247 290,00
Total Internal Reflection Fluorescence (TIRF) Flow Cell
pro studium makromolekul na povrchu a nebo v blizkosti povrchu
a na rozhrani membran. Pfednastaven do optické osy pfistroje.

7 |K401.2 2 43 350,00 86 700,00
Set of 2 UV Glan-Thompson Prism Polarizers,
Glan-Thomsonovy polarizatory pro méfeni polarizace
fluorescence.

8 |K412.2 1 89 450,00 89 450,00

Qty. 2 Automated Filterwheel accommodating four (4),
Drzaky pro pfislusenstvi,




9 |K218 1 90 390,00 90 390,00
Photomultiplier tube (Model R928, by Hamamatsu), multi-
alkali photocathode,
Fotonasobic, rozsah. 185-900 nm.
10 |N806 1 82 110,00 82 110,00
Pulsed Light Emitting Diode (LED) 280 nm.
11 |N110 1 405 390,00( 405 390,00
Steady-state upgrade option for excitation
Roz3ifeni pro steady-state aplikace pro excitaci.
Vcetné Xenonové lampy, vykon 150W.
12 (K288 1 401 710,001 401 710,00
Steady-state upgrade package for emission
Roz3ifeni pro steady-state aplikace pro emisi.
13 (U510 1 582 660,00 582 660,00
Upgrade of ChronosDFD operating in frequency-domain to
ChronosBH (TCSPC).
Rozsifeni ChronosDFD pro méfeni time domain (TCSPC).
14 [N410 1 231 050,001 231 050,00
Pulsed Laser Diode 375 nm
15 |N400 1 206 050,00( 206 050,00
Picosecond light pulser for laser diode light sources.
Napajeci zdroj pulznich diod: frekvence od 2 Hz do 100 MHz.
16 |3/Q/M10 4 3 345,00 13 380,00
Standardni pravotihla kyveta pro fluorimetrii.
Rozsah vinovych délek 170 - 1700 nm.
18 |Shipping and handling. 1 20 000,00 20 000,00
Dodani na misto urceni.
19 [Installation and training. 1 25 000,00 25 000,00
Instalace, uvedeni do provozu a instruktaz obsluhy.
Celkem bez DPH: 3 494 900,00
Sazba DPH: 21 % 733929,00

Celkem v K&, misto uréeni, véetné DPH:

4 228 829,00




