Proteine ricombinanti per studi
strutturali.
studio dell’interazione
proteina/proteina e
proteina/ligando



PPl : metodi di caratterizzazione quantitativa



SPR
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SPR (Surface Plasmon Resonance): basi
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SPR : basi

SP influenza la componente 1 del campo elettrico evanescente
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SPR : strumentazione
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SPR : basi

GE Healthcare
Life Sciences

imagination at work
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SPR : Immobilizzazione

O analyte
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xl ; : ligand

ligand capturing
molecule
Direct Capture
Covalent coupling of .
_ ligand capture molecule
Regeneration down to
Orientamento casuale univoco
Densita elevale minori
Rigenerazione necessaria non necessaria
Purezza/stabilita necessaria non necessaria
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SPR : chips
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SPR : Immobilizzazione diretta
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SPR : iniezione/rigenerazione
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SENZA STUDI CINETICI:
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SPR : applicazioni

SENZA STUDI CINETICI: AFFINITA’
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SPR : applicazioni

STUDI CINETICI: velocita del legame

k,, (riconoscimento): range 103 — 107 1/s
k¢ (stabilita): range 101 — 10° 1/Ms
Kp = kog/k,, (affinita): range 10> — 1012 M

on
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Ikc-ff

A: analita in soluzione
AB: complesso
B: ligando ([B] 4:= Rmax » [B] free= Rimax - R)
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SPR

HT

Anche su estratti totali

Bassa quantita di Ligando

Label free

Real time

Flessibile

Accoppiabile con MS

k,,, : range 10 — 3x10° 1/Ms (Proteine), 103 — 5x107 1/Ms (Piccoli ligandi)
K¢ : range 1 —10° 1/s

5 B & &

Immobilizzazione

Interazioni aspecifiche

Problemi di rigenerazione

Cinetiche di dissociazione molto veloci



Electrically switchable
nanolevers
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Electrically switchable nanolevers: basi
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Electrically switchable nanolevers: basi

Biochip with 4 flow channels,
each with multiple
microelectordes in series

6 microelectrodes in 1 flow
channel

(V=1 ul)

I 7

Detection spot with
-1 x 10° nanolevers per
0.01 mm?

Nanolever with fluorescent
dye and functionalized
complementary DNA

Each detection spot,
a mixture of red and
green nanolevers

2 nanolevers, each with a
different sequence and
fluorescent dye

DRX - Analysis of ONE
Molecular Probe

DRX? - Analysis of TWO
Molecular Probes
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Electrically switchable nanolevers
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Electrically switchable nanolevers: ciclo sperimentale

1) ibridazione

rigenerazione (3,

[)\Q’* (2) binding
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Electrically switchable nanolevers: immobilizzazione covalente
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Electrically switchable nanolevers: immobilizzazione (capture)

hgand .D
Capture via tag p fH' r_“ > if:

Tag Capture DNA

His, Strep, NTA3, Strep, fc,
Biotin, GST, GST, GFP,

Affinity-based Immobilization Methods

Protein A
Ko~ nM

GFP-binder GST-binder
Ko - 1 pM Ko~ 1pM

anti-human Fc
Ko - 30 pM

Protein G
K, =~ nM

Strep-Tagll
Ko - 1uM

Biotin/
Streptavidin
K, - 40 fM

Digoxigenin
Ko - 50 pM




Normalized Flourescence
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Electrically switchable nanolevers: dimensioni/conformazione

Ligando - influenza attrito idrodinamico/ movimento delle nanoleve
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Dynamic Response
or AFluorescence
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Electrically switchable nanolevers: analisi della cinetica del legame

Binding kinetics measurement —>  k_, k., K, Titration series —> K,
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Electrically switchable nanolevers: static mode

unbound state bound state

quenching
(lower fluorescence)
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Electrically switchable nanolevers: static mode
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Electrically switchable nanolevers: dynamic mode
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Electrically switchable nanolevers: dynamic mode
Measurement Modes (using Electrically Switchable DNA Nanolevers)

DYNAMIC

Fluorescence

— dynamic

BIOSENSORS
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Electrically switchable nanolevers: dynamic mode
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Electrically switchable nanolevers: strumentazione

sWitchSENSE® Analvzer — DRX & DRX?

Electro-optical measurement readout

Iime-Correlated Single Photon Counting
(TCSPC)
Autosampler Features
Capacity = 48 vials OR 96-well plate Automated

Il'(l.‘l-‘hlll,‘h-l\v!l!h-l = 89C 40°C 72 h ¢ peration

Integrated Microfluidics and Liquid Handling

Sample measurement temperature
Flow rates up to 4000 pl/min

8°C -75°C
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Electrically switchable nanolevers:

R
Versatilita/Flessibilita

HT

Anche su estratti totali
Bassa quantita di Ligando
Label free

Real time

k,, : range 103 —108 1/Ms
Ko : range 1 —10° 1/s

Kp : range 50 fM — 1 mM

Interazioni aspecifiche
Problemi di coniugazione con il DNA



BioLayer Interferometry (BLI)
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BioLayer Interferometry (BLI): basi
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Biolayer interferometry (BLI): strumentazione

1 fortéso /
S -

Manuale

Automatico
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Biolayer interferometry (BLI): Biosensori

H Activation H |mmob|hzat10n H

EDC/NHS

COOH COOH COOH NHS NHS NHS

Amine Reactive Second Generation

Minimal
biotinylation
(m solution) Immohlllzancn
'@ Biotin—linker-NHS Biotin  Streptavidin
biosensor

Streptavidin (SA), High Precision Streptavidin
(SAX), Super Streptavidin (SSA)

L
apture Analyze
protein kinetics

CAPTURE

Ni-NTA (NTA)
Anti-Penta-HIS, Anti-HIS
(HIS2)

Anti-GST (GST)

Protein A/G/L
Anti-Human IgG Fc,
Anti-Human Fab-CH1,
Anti-Murine 1gG Fv,
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Biolayer interferometry (BLI):esperimento
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Biolayer interferometry (BLI):

madelbyfieemakercorm

PALL ) FortéBio®
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Jctet® Assay Platform:
{igh-quality Protein Kinetics and Quantitation

‘luidics-free BLI biosensors for superior performance
ind unrivaled flexibility
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HT/veloce

Anche su estratti totali
Bassa quantita di Ligando
Label free

Real time

Flessibilita

Non serve rigenerare
k,, : range 10! — 107 1/Ms (apparenti)
k¢ : range 101 — 10 1/s (apparenti)

Kp : range 103 -1011 1/s

e

Interazioni aspecifiche
Non affidabile per cinetiche molto veloci o molto lente (evaporazione)
Dipendente dalle dimensioni dell’analita (hnominalmente fino a 0.15kDa)



MicroScale Thermophoresis
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MicroScale Thermophoresis (MST): basi
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Molecules

Normalized Fluorescence

MicroScale Thermophoresis (MST): basi
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MicroScale Thermophoresis (MST): esperimento
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MicroScale Thermophoresis (MST): esperimento

1 MARCATURA CON SONDE FLUORESCENTI: a seconda del detector
* Pico RED detector (excitation A : 600-650 nm): [fluoroforo] 2 50 pM
Per acidi nucleici: Cy5
Per proteine: RED-Tris-NTA (per his tagged proteins)
AlexaFluor647, NT647 da coniugare per amine o thiol coupling
Kp range: pM — mM

* Nano BLUE detector (excitation A: 460-490 nm): [fluoroforo] 25 nM
Per proteine:

fluoresceina, AlexaFluor488, NT495, GFP
Kd range: nM — mM

2 SCELTA DEL SISTEMA TAMPONE

Refative Position along x-axis (mm)

3 CONTROLLO DEL LIVELLO DI FLUORESCENZA

Relative Position along x-axis (mm)

N

Adsarption

Scansione di 2 capillari con la molecola marcata:
Livello di fluorescenza
Problemi di adsorbimento

Relative Position along x-axis (mm)

Relative Position along x-axis {mm)
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MicroScale Thermophoresis (MST): esperimento

' Fluorescence Change

' Ligand Induced
L B
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-~ | 2
8 @
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Ligand Concentration [M] Ligand Concentration [M]
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MicroScale Thermophoresis (MST): esperimento
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MicroScale Thermophoresis (MST):

6
Veloce (anche formati HT)
Bassa quantita di campione
Non richiede immobilizzazione
Ampia applicabilita
Ampia compatibilita di tamponi

close to native _ highly diverse assay types

in soluuon =~
no immobilization required,

Kp : range 10 3-10°M label-free setup completely native
highly efﬂuent
quick analysis and high throughput
ultra-low sample consumption (single digit pl scale)
(E quallty controlled

\) online detectlon of sample
aggregation, sticking, and precipitation

free choice of buffers,
possible to use serum, plasma, cell lysate, etc,

unmatched sensitivity

L‘ from mM down to pM affinities,
from ions up to nano-particles

Richiede marcatura
Interazioni aspecifiche
Nessuna informazione cinetica
poco adatto per PLI



