Proteine ricombinanti per studi
strutturali.
studio delle interazioni
intermolecolari



Studio dell’interazione proteina/proteina e proteina/ligando :

Interazione Proteina / Proteina (PPI) e Proteina / Ligando (PLI)

Structural and Mechanical

Dl

\ PROTEINS
l \

Transport
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and pumps

E
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J
15

Acid-base
balance

Antibodies

Fluid
balance




Studio dell’interazione proteina/proteina e proteina/ligando
PPI network




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI affinity ranges

Kp>10"M (sub mM) 104> K, > 10 (sub mM- nM) Kp < 108 (nM)
K, < 10* M- 10°<K, <108 M1 | K, >10° M1

Low Affinity

Range of binding constants

Weak interactions such as Most protein interactions Antigen:antibody

ubiquitin:ubiquitin receptor




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI tipi

Homo-oligomers Covalent
Hetero-oligomers Non-covalent .

Transient Stable



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : basi

Modified Peptide
p-Tyr p-Tyr p-Thr p-Ser p-Ser p-Thr p-Ser Me-Lys Ac-Lys Ub  Ub,
K AR

Peptide Nucleic Acid

NPXY RXXK PXXPPPXY FPPPP Pro D/E-XXLL Val-COOH RNA DNA
R i\

W@W@W@ﬁ@
-I".'.I.

Phospholipid

PI-3,4,5-P, PI-3,
Pl-4,5-P, 'PI-3-P DAG PI-4,5-P, PAIPS PI-4,5-P, PI-3-P Pi-4,

A Y A Lo

Ul-h
'UU‘I
N




PPI : metodi di identificazione/mapping



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : metodi di identificazione/mapping

Yeast two-hybrid system
PCA (split ub, lactamase, galactosidase)
FRET/BRET/BiFc

Co-IP

Pull-down

SPR

Phage Display

HD-exchange MS/Protein Painting

BIND Biomolecular Interaction Network Database

DIP  Database of Interacting Proteins

MINT Molecular INTeraction Database

IntAct Molecular Interaction Database



https://mint.bio.uniroma2.it/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC165503/
https://dip.doe-mbi.ucla.edu/
https://mint.bio.uniroma2.it/

Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : Two Hybrid system

STEP ONE: SYNTHESIZE CONSTRUCTS FROM A PROTEOME LIBRARY

(v ()»a»

Prey Construct 1 Prey Construct 2
Plasmid Plasmid

BAIT PREY #1 PREY #2

. Enzyme

Plasmid Bait Construct

STEP TWO: SCREEN PROTEOME LIBRARY FOR POTENTIAL INTERACTIONS

Promoter Reporter Gene Promoter Reporter Gene

BAIT -PREY INTERACTION (Transcription Occurs) NO INTERACTION (NO Transcription Occurs)




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : Protein-fragment complementation assay

Reassembled Active
Protein

Active Protein Inactive Split Protein

Fragments

\ ‘ ) o’gfw
74 Bogt %
p Pl 6
: & PRy T '
Ly N 0
Ubiquitin ~ Dihydrofolate GFP p-Lactamase Firefly Luciferase TEV Chorismate Thymidine
Reductase(DHFR) Protease Mutase Kinase

Current Opinion in Chemical Biology




Studio dell’interazione proteina/proteina e proteina/ligando :
PPI: BiFc (Bimolecular Fluorescence Complementation)

y B
TVN vC Venus Venus

_ . flexible 7 :
linkers | S1OOA \

MGU

—_—
—
10 nm

X-Y interaction GFP reconstitution
(Complementation)



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : Two Hybrid system

Per complessi binari a livello di membrana

A Bait-Cub- LexA VP16 NubG-Prey B

Nucleus

oy "
lexAops  HIS3 F

lexA ops His3

— 00000000 on
lexA ops ADE2

lexA ops lacZ

lexA ops lacZ



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : Fluorescence based methods

A FRET




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: FRET (Forster Resonance Energy Transfer)

Donor Acceptor

Ex. Em. Ex. Em.

Spectral
overlap

Intensity

Wavelength (nm)

consente di determinare la vicinanza/orientamento di due fluorofori



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: FRET (Forster Resonance Energy Transfer)

Overlap
Donor Acceptor Coppie FRET di fluorofori per marcare in modo specifico biomolecole:
oy Espresse come proteine di fusione con proteine fluorescenti
- vep * BFP-GFP
4 «  CFP-dsRED
I * CFP-YFP
h Coniugate chimicamente
Protein A Protein B * (Cy3-Cy5
Excitation Light * Alexa488-Alexa555
’LL‘ emitted

* Alexa488-Cy3
* Alexa594-Alexa647

| e FITC-TRITC
*  Terbium (lll)-Fluorescein

* DiSBAC4(3)-CC2-DMPE (voltage sensitive)

Protein A Protein B
"1{_“ Excitation i In vivo: nell’lambiente fisiologico (batteri, funghi e cellule di mammifero)
In vitro: calcolare la distanza/orientamento di due fluorofori
I X I studiare cambiamenti conformazionali

Protein A Protein C



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

)

A S eYFP:excitation
=
7] :
(ot 1
S !
k= :
- eYFP
> :
— ;

490nm 527nm
Donor emission Acceptor emission

B NO BRET C BRET

Protein Protei Protein
Y X Y’

substrate substrate

+ o eYFP + o

vA¢
‘,Q:/p L QK

490nm >100A No light

eYFP

vAg
L ¢!

530nm



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

Firefly luciferase
Luciferin

Renilla‘reniformis

Photuris lucicrescens

Renilla luciferase
Coelenterazine 400a
400nm

311aa / 36kDa

Nanoluc
Furimazine
460nm

171aa / 19kDa

Oplophorus

gracilirostris Substrate Evolution

- -y, -~
* b
Substrate

Substrate

Furimazine
Light

19kDa Oluc

Luciferase
130kDa Oplophorus Luc e ’
: oy -
4 subunits L [
7x brighter than Rluc :
Catalytic Subunit (19kDa) Enzyme Evolution

unstable & very dim

[l X
NanoLuc® ) ¥

N\

2,500,000X
Hall, M.P., et al. (2012)
ACS Chem Biol 7:1848



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

f Energy Dongrs Y Energy Acceptors \

Furimazine wJ Fluorescent Proteins
and analogues A 9 NLuc .
v - * YFP
o « \enus
: * dsRed
T FLuc |
Organic dyes
Luciferin and | .,
analogues
i Quantum dots

Coelenterazine

Qd analogues ("1~

Shell J




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

BRET 1 , , ; Spectral properties
No interaction Interaction ;

.

Light intensity

480 530
Wavelength (nm)

Other compatble acceplors: YFPopaz.
YFPatrine. YFPVenus. YPet

BRET 2 Spectral properties

No interaction Interaction

»
»

Light intensity

A

395 510
Wavelength (nm)




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

c A 85 nm c A 70 nm c A 100 nm
BRET3 21 BRET4.1 32 BRET6 @
480 nm 564 nm E 515nm 584 nm E 535nm  635nm E
I i i
B o o
mOrange -NH, N | N HOOC- RLuc8.6 NH, N
© © ©
E E - E -
(o] o] (]
z ‘ , e z L > cLz z L. ;
400 450 500 550 600 650 700 400 450 500 550 600 650 700 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm) Wavelength (nm)
g A 50 nm < A 50 nm 5 A 65 nm
BRET3.1 2 i BRET5 @ BRET6.1 @
515nm 564 nm £ 1 535nm 584 nm E- 570 nm  635nm £
- w w w
3 3 3
HOOC+ RLuc8 NH, ~ | HOOC+ RLuc8.6 N HOOC NH, N _
_ ® | s =
N £ ] E ] £
S | 5] S
CLZ-v Zz Z > : cLz z . - > CLZ-v =z y -
400 450 500 550 600 650 700 400 450 500 550 600 650 700 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm) Wavelength (nm)
HA-AT R HA-ct,--AR

CODA-RET (BRET+PCA): complessi ternari

‘2

B

BRET _4

Rluc8 N Rluc8C



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI: BRET (Bioluminescence Resonance Energy Transfer)

/ﬂrotein-Protein \

Interaction

Protein A
Protein B

L

Protein A Protein B

J'e

/B Receptor-Ligand \/

binding

Ligand@

Receptor

\_ _7BRer /

C Conformational \
Change

BRET

r\ Targeting

: c sequence

FLuc/LH, Antares2/DTZ

3x10*
!2-13‘
ia-w‘
\ . )




Studio dell’interazione proteina/proteina e proteina/ligando :

PPI : Pull-down e ColP

27 —1 . 1—DO7
Glutathione -~ ° : :
S Colf Iysate Cell lysate

Exasion of bands corresponding to purple and red
proteins, followed by trypsin digestion, analysis by
mass spectrometry, and protein identification through
dola searches,

Multiprotein complex

l Add antibody >—

rotein A or / A 2
me‘:néSeghorose - ///

l Centrifuge

Elution and separation with SDS-PAGE followed by trypsin
digestion, analysis by mass spectrometry and protein
identification through database searches.



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI&PLI: Hydrogen/Deuterium Exchange (DX-MS)

HDX-MS: Protein-Protein Interactions

Deuterons
V4

exchange time



Studio dell’interazione proteina/proteina e proteina/ligando :

PPI&PLI: Protein Painting

_ R
Pulse protein Dye does not
complex bind to interface
with dye regions
%N (50NH)as 26
S c —
W 2O Hotspot
E; L (80Nalgs o Acid Orange 50 regions

%s:f Trypsin /
' * 1 781J(_LIAAFPED—85

Mass spectrometry
sequencing of

. A Denaturation
\ interface peptides

& with urea and
digestion with trypsin Hotspot

Identified: PD-1 residue K78



Interazioni intermolecolari:
metodi di caratterizzazione quantitativa



DSF



Studio dell’interazione proteina/proteina e proteina/ligando :

DSF: Applicazioni
1) PLI: Screening di ligandi

SYPRO Orange hv
dye

S S c C 4
‘.’ ?
— — —
< < <
ligand-bound native denatured dye-bound
temperature

- FEEEEERE-E %8

AGf'l'AGb ; TOMPOrature s

Correlazione stabilizzazione/affinita dell’interazione proteina/ligando: IC.,< 1uM - AT,,> 4°C



Studio dell’interazione proteina/proteina e proteina/ligando :

DSF: Applicazioni
2) PLI: HIT PROFILING

Confrontando i valori Tm
-> ranking della forza di interazione dei ligandi/stima dell* energia di legame

Fragments

Fluorescence

B
.......
. L]

.

L
--------------

7 Temperature

Chemical Tractability
LOW

Thermal Shift

Thermal Shift




Studio dell’interazione proteina/proteina e proteina/ligando :
DSF: Applicazioni
3) PLI: Caratterizzazione quantitativa

A T costante: due di equilibri accoppiati (folding / unfolding della proteina e legame / dissociazione del
ligando).

A Slice at 56 °C B SYPRO Orange
g _ 60 T=53°C
c 1 Kd =2.7 uM
g _ - :
7 N (Ku=1.3) Approccio "isotermico”: dalle
e 7] N N .
E T 40 curve di melting a diverse
18 - .
B 5 [ligando]
N 2 7 . . .
E 20 >frazione di proteina
S denaturataaunadata T
0+—r—rrree'r—r—r-rreeer—r-rrrrm
0.1 1 10 100 %KD,
Temperature (°C) [Maltose] (uM)
C [] D Intrinsic Trp
1007 T =56°C 601 Fluorescence
T=56"°C
Kd = 2.3 uM
2 40
S T
2 2
c c
3 2 20l SCIENTIFIC REPg}RTS
Isothermal Analysis of ThermoFluor
Data can readily provide
Quantitative Binding Affinities

o T T T T L 1
0.1 1 10 100 0.1 1 10 100
[Maltose] (uM) [Maltose] (uM)




DSC



Cp (kcal/mole/°C)

~ -~
N i

- .-
~ -
N

o
i

°
"

o o
M "

T=20°C
Folded

;%ﬁ) =

Studio dell’interazione proteina/proteina e proteina/ligando :

T=90°C

Unfolded

-
-——

SN

=)

» &0

[r) @0 )
Temperature (°C)

0 %

Per l'interazione

Cp (keal'mole” C)

DSC: applicazioni
PLI: Caratterizzazione quantitativa

Tm
/ ¥
\H
.""ﬁ‘ r o, :I:
¥ A S
‘ Temperature ( (..)‘ ) E
7
X
-
N
o3
O
P+L&PL

ATy _ TwlPL)-Tu(P) _RTy(P)

Ty(PL)

Ty(PL)

In |:1 +ﬂ:|
AH(P) Kp

Temperature/°C



ITC



Studio dell’interazione proteina/proteina e proteina/ligando :

Isothermal Titration Calorimetry (ITC)

Binding Affinity (K,) O ’ Enthalpy (AH)

Reaction
Stoichiometry (n)

Thermodynamic :
- . Heat capacity
(AC,)

Entropy (AS) . O Gibbs energy (AG)



Studio dell’interazione proteina/proteina e proteina/ligando :

Isothermal Titration Calorimetry (ITC): basi

A pressione costante,

P+L<&>PL

Q; =V, AH [PL]

AH variazione di entalpia molare
V, volume della cella calorimetrica

[PL] Q
[P], V, AH[P],

A saturazione [PL] / [P]; = 1

Raw data

| LK

SyrinK

* peal see

T ——p=

Reference cell Somple cell

Q
Vo [Pl

AH =

L]
i

w ECalimad

Einding Affinity
-1 mrchanizrm
Staichiametry
k[ I
1]
- 1 F
Manlaet Fuarten




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: basi

AG=RTInK,=AH-TAS

-> diversi meccanismi di legame

| .|.A4_.G+.

04
] Ligand A into
2- compound X/ .
1 Macromolecule
_4_: — OGN . Waters, ions, protons
= ] A Ligand
5 /o ] : '
2 ] S ] Solvent Repulsion Enthalpic
E 8 ’ 7 hydrophobicity
3 ] ]
: Entropic = \ /
107 . N J
L 4B int r—p- Attractive forces
124 y, Igan Into 4 / H-bonds, van der Waals
] pd compound X
14 _
I I T I T I T I
0 1 2 3 4

Molar ratio




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: basi
change
10
5 Unfavorable
0
K BAG
=)
£ -5 = AH
©
) B-TAS
-10 L1
15 M Favorable
_20 B

AG

- - Processo favorito da entrambi e spontaneo a tutte le T

- + Processo favorito da entalpia ma sfavorito da entropia,
spontaneoa T< AS/AH

+ - Processo sfavorito da entalpia ma favorito da entropia,
spontaneoa T> AS/AH

+ + Processo sfavorito da entrambi e mai spontaneo



Studio dell’interazione proteina/proteina e proteina/ligando :

CASI ESTREMI DI PLI:

A. AH driven (ligandi polari):
con grande grado di flessibilita
con distanze ottimali per legami H
molto specifici

AFFINITA” BASSE

B. -TAS driven (ligandi idrofobici):

spesso molto grandi
meno specifici

AFFINITA” ALTE

ITC: basi

» 70 2.
O=c” B ©
. . o \P /O
2 [\
O o
2,3-Bisphosphoglycerate
(2,3-BPG)

Testosterone



Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: setup

Py Sample  Reference

AT~0
@] Reference Calibration Heater e
@l Sample Calibration Heater J

M-L # cCell Main Heater titrant
(time)
Mole RatioL : M ] 3
0 0.5 1.0 15
4
1 jacket
8]
2
° thermocouple
'3’ 4 Voltage a AT

reference
cell

1:1 binding ratio

peak area = enthalpy per injection S —




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: setup

e Ligand
AT is proportional to the power supplied ¥ Biomolecule
t I [}
© Sample ce ¥ Ligand - Biomolecule
complex
Injection Outout \ Heat
syringe P
Time (min)
v
0 44—
o
Reference cell Sampl " g
mple cel <€
v @ =0.5 —
Wy |
/IlConstant Feedback -1 —
power power
Adiabatic jacket
Injection Output
syringe P
Time (min)
@@
v
0
v
AT Q) g
Reference cell — sample cell n
t.’/ v T 0.5
3
il/Constam Feedback -1 —
power power

Adiabatic jacket

C

Injection Output
syringe P
Time (min)
o -
o
3
Reference cell Sample cell %_ 054
v £
I//Constant Feedback -1
power power
Adiabatic jacket
Injection Output
syringe
m Time (min)
0 -
o
Reference Sample 9
cell . cell =-0.5 4
=3
\ 3
IllConstant Feedback‘ -1 -
power power
Adiabatic jacket




Studio dell’interazione proteina/proteina e proteina/ligando :

./ N
Malvern



Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: setup
A » (GOt e=
Titration syringe
Protein Ligand  Protein-Ligand

........................

-._} ;
Reference Sample

" cell cell
C

- 18 (
(2] ] —~
S |f 5
= 1 Baseline =

Yl —— ~
o | ) 2
= f = PowerxTime| T
8 Ji(mols) s 28]

N = midpoint of the
_v sigmoid curve
Time (s) Molar ratio

ISOTERMA DI LEGAME



Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: strumentazione

MicroCal VP-ITC MicroCal iTCyqq MicroCal PEAQ™ |TC

MicroCal Auto-iTCyq MicroCal PEAQ 1TC Automated

\x_
R

-
e

\ 7




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: condizioni sperimentali

preparazione del campione:

Sample
1. Buffer matching preparation
2590 T _ _
| /‘ 1 17 Mnnnan (\ 1 |
204 Experimenta :
an ‘I | || B || i || N |I | || optimization The experiment
) N
g, ’ ' r
054 Without Data analysis
] dialysis

—]

0.0+ 'f I

"”Hfb“f'” RS \Vith
’ ' dialysis

_0.5 T | T I T I T | T | T I T I T I T |
0 20 40 60 80 100 120 140 160 180

Time (min)

2. Misura della []



kcal mol! of injectant

04

Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: condizioni sperimentali

] & [Protein)/Kp <1

N fixed

/' Fitted: Kp, AH

'—A—W’ KD‘ AH

[P] nel pM
C = [P1/Kp
BAD GOOD OPTIMAL GOOD BAD
L ]
0 1 10 500 1000
Low ¢ High ¢
i : — —————
J’}W" ﬁ 1
02 10<[Protein/Kp | 2| [Protein/K, >> 1000 ]
o <300 ] Fitted: N, AH

- 8 12 16

0

05 10 15 20
Molar ratio

0 0.5 10 15 20

keal/mole of injectant

T
°1c=005 =
: s
2] ."I /,/ -
1C=05 ayd
4 I/
] | /
5 //).f
-8 7 / ,-'IlI
/ .II |I
4 r [
-10 H - /! [
J =5 V4 |
- |
-12 // jx' |
] /o
IC=5
-14 4 0 7 //
161C =300
T T T T T T T
0.0 0.5 1.0 1.5 2.0
Molar Ratio




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC: condizioni sperimentali

Do you know the Kg? No - start with 20 uM
protein and 200 uM ligand

Ves - follow the
column for estimated Kys

[Protein]/

>20

0.5-2 20 200 10-40
2-10 50 500 5-25
10-100 30 40*K, 0.3-3
>100 30 20*K, <0.3
[Furosemide] = 10 *[BCA II] [BCA], C
e —— 5uM,C=10
A — | 10pM,C=20

+2.04

WVV'” 20 uM, C = 40

11T YYV'”' " | s0uM,C =100

©
3

4.0 4

pcal/sec

8
keal mol*1 of injectant

8.50 4

-8.04

L) L) v 7 3 AT T L ¥ \J L
000 500 1000 1500 2000 2500 3000 3500 40.00
Time (min) 0.0 05 1.0 15 20

Molar Ratio




Studio dell’interazione proteina/proteina e proteina/ligando :

/ Direct

measurement of
heat change (ITC)

* Direct
measurement of
melting transition
temperature to
predict thermal
stability (DSC)

o /

ITC: vantaggi

Label-free Broad dynamic Information rich -
range

/ Native molecules\

in solution
(biological
relevance)

« Very sensitive to
accomodate range
of affinities

==

All binding
parameters
(affinity,
stochiometry,
enthalphy and
entropy) in a
single ITC
experiment

Ease-of-use

(No labeling or \

immobilzation
necessary

+ No assay
development

+ Wide range of
solvent/buffer
conditions




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC & Drug Design

*termodinamica per guidare |'ottimizzazione del farmaco (SAR: Structure—activity relationship):

e (s)
200 400 000

|'“"/‘\G
=l -TAS
08!
10} " A MicroCal™ Medicinal
ob . ITCy00 Chemistry
N R
ITC 3 s 3 ;;

Due approcci: ottimizzare

AH

AS

Ma perdita di specificita
impossibilita di ottenere K, alte
polimorfismi associati a drug-resistence

ITC guida nella scelta del tipo di modifiche {
. . . . . . Image by permission of Professor Dr. Knut Baumann Institut fuer Pharmazetische
determina variazioni nel tipo di legame Chemie, Technische Universitaet Braunschweig, Germany

dovute a polimorfismi

AH- indicates H Bonding and TAS- indicates hydrophobic

van der Waals interactions interactions and conformational




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC:

Applicazioni nella scoperta e lo sviluppo di nuovi farmaci:
Inibitori della trombina:

Enthalpically Entropically EE]
favoured favoured e

Drug Discovery Today

wllee.  Volume 11, Issues 13-14, July 2006, Pages 580-594 &

Strutture cristalline di due inibitori della trombina strettamente correlati

. . . . Review
con un gruppo ciclopentile o cicloesile Foundation

Virtual ligand screening: strategies,

perspectives and limitations

Gerhard Klebe 2 &



Saquinavir

Studio dell’interazione proteina/proteina e proteina/ligando :

ITC:

Applicazioni nella scoperta e lo sviluppo di nuovi farmaci:
Inibitori della proteasi di HIV-1

0 N | ' [] ' ' B AG
B AH
-5 k| ) } - ) } |
[ -TAS
_"||'_'| -l ! | ! | |

Inedinarvic Melfinavir I:imw'nl:rir Rilmmavir I'l.mmn;nir K"I]-r’-‘l KM1-Tisl

kcal/mole

Lopinavir

¢ N
\( |-| C, CHs _— - Ku=1ﬂ p|||| OHE': ; _0
/ . o .r”'s. ]‘/ Hv’* ; J‘l\ - o
ﬂ/ Ritonavir w = h/\/r/\']" H : | ¢ &= \GN
| O 1 g ﬂ ik f Hy | 0 I1;IH| =
| , 10 HaL —

C/ &) G



Studio dell’interazione proteina/proteina e proteina/ligando :

0 20 40 60 80 100 12
ITC: 1 1 1 1 l 1 1
r ,
o E} ~AMMLLLLULALILIALLLLLL
. 0 0 - nl\hl\m;...;-...._An.n.n.u"l_‘.jk_l.'l.'n};
k e
*Misura il calore globale
*Solo per PPI/PLI con calore misurabile 0.4 -
*Elevato consumo di campione
*Non puo misurare direttamente affinita
a molto alte (K, < 108 i .
) (Kp )4 -0.8 Time (min)
b) molto basse (K, > 10)
A B Time (min) C
0 30 60 90 120 0 30 60 90 120 0 30 60 90 120
1 1 L i ] i 1 L 1 1 1 1 i 1 1 1 i 1 1 I 1 I 1 I 1 I 1
_. 304 - |
O
3 2.0 4 I
-1 ] ] ]
= 1.0- 1 ]
o
0.0 - ]
Z 10.04 . .
§ 4 ,<a=104M_1 4 Ka=1wM_1 4 Ka=108M_‘
g 80 i, ]
£ 6.0 Kax[M]T=07 | 1 Ka % [M}r = 70 1 Ka x [M}r = 7000
o v ] i
;E’ 4.0 . y
§ 20 ] ]
@] 0.04 ~ TERRraEEER -

| R U . R R [ T | BT R N ) -, T | L LA L L T L T
0.0 0.5 1.0 1.5 20 25 3.0 00 05 10 156 20 25 30 0.0 05 1.0 15 20 25 3.0
[Ligand]t/[macromoleculelr




Studio dell’interazione proteina/proteina e proteina/ligando :

ITC:

Metodi di DISPACEMENT:

Prerequisito: competitore noto:

K app = Ko/ (14K ;1 [cOmp])

&L& Ll’ &°

¢ &°

EXXXi

a) DEBOLE (W)
Misurabili K, fino a 1012

b) FORTE (S)
Misurabili K fino a 103

Enthalpy [koalimal)

Ligand-Displacement ITC (LDITC)

| e

* bigtin » ] aH= 12 kealimale
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