Misfolding of B2-m: new tools for
inhibiting protein aggregation
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— B2m wt structure in
MHC-I crystal

— B2m wt structure in
solution

-strands A and B
-interstrand loop D-E
- strand C’

-strands D and E

The solution structure of human beta2-microglobulin reveals the prodromes of its amyloid
transition. Protein Sci. 2002 ;11:487-99.
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Naiki, et al 1997.Amyloid
4:223-232

Na Citrate 5S0mM
pH25-4

B2-m 100 uM + seeds

McParland et al 2000. Na citrate 50 mM pH 2.5 2-m 100 uM
Biochemistry 39: 8735— 100 mM NaCl No seeds
8746
Esposito et al Protein Na Citrate 50 mM 2-m N-terminal truncated
Science 2000, 9:831-845. pH 6.5 100 uM +seeds
Chiti et al J Biol Na Citrate 50 mM Refolding intermediate
Chem.2001 14; 276(50): pH 7.3 100 uM + seeds
4714-21
Yamamoto al, 2004, J Am Na Phosphate 50 mM 2-m 100 uM
Soc Nephrol, 15 :126-133 100 mM NaCl +seeds
pH 7.4 20%TFE
Yamamoto al, Biochemistry | Na Phosphate 50 mM 2-m 25 uM
Kihara et pH 7.4 0.5% SDS
al,2005,JBC,280:120 2-8
Relini A et al. J Biol Chem. | Ammonium Acetate S0mM 2-m 30uM

2006 ; 1:16521-9.
J Biol Chem.
2008;283:4912-20

pH 6.4, 20 uM heparin,
fibrillar collagen type

Borysik AJ, et al
Kidney Int. 2007 2:174-81

PBS pH 7,4, GAGs

2-m N-terminal truncated
200 vM
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Intravenous infusion
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Ricerca di piccole molecole e macromolecule in grado di
inibire la fibrillogenesi:

1- Tetracicline
2- Nanobody






B2-m fibrillogenesi in presenza di TFE
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fibrillogenesi in presenza di collagene fibrillare

Data type AmpTlitude Data type Amp1itude
Z range 0.3000 v Z range 0.3000 v
- doxicyclina + doxicyclina

Relini A, et al., J Biol Chem. 2008; 283:4912-20
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Analisi della frazione
solubile
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7 4-Epioxytetracycline 10- Minocycline



Analisi al microscopio a luce
polarizzata dopo colorazione con
rosso congo

sample Fibrils presence
B2m ++ +

B2m + Doxycycline -

B2m + drug1 +/-

B2m + drug 2 ++

B2m + drug 3 +++

—> B2m + drug 4 -

B2m + drug 5 +++
B2m +drug 6 +++

—» | B2m +drug7 -
—» | B2m +drug 8 +/ -
——» | B2m +drug 9 -

B2m + drug 10 ++

—» | B2m + drug 11 -
—» | B2m +drug 12 -

B2m + drug 13 ++
B2m + drug 14 ++

% ThT fluorescence

Saggio della ThT dopo
48h di incubazione
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agoregate fraction
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Drug

1

4

9

11
doxycycline
7

8

12

IC 5 (uM)
13549

78 +8

71 +9

69 +5

50 £10
40 +9

94 £12
135 £10



7 4-Epioxytetracycline 10- Minocycline




agoregated fraction
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doxycycline

—e— Aggregation process
Dissociation process

log [drug nM]

doxycycline- drug 7 dissociation

process comparison

—e— doxycycline
—e— Drug 7

O

drug 7
1,2 1,2
—e—Aggregation process
Dissociation process N
s E 0,8
E % 0,6
7 04
0,2
0r \ — 0
| | |
10 0 4 6 8 10
log [drug, nM]
drug 1C50 ICS0 fibril
aggregation dissociation
(LM) (LM)
doxycycline 50 £10 245 +35
drug 7 40 9 117 £26

log [drug, nM]



2- Nanobody
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Dissociation constants in nM:

Nb 20a | 22a | 23a | 24 | 30a | 30b | 31 |272b| 273
Kp [nM]|b2m | 24 [ 269 | 50 | 58 | 2,6 | 1,6 | 6,8 | 129 | 52
Ko [nM] dN6 35 330 | 54 | 44 11,0 6,7 | 84 | 72 | 50

b2m
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AN6  ANG+Nb20 ANG+Nb21 AN6+Nb22 ANG+Nb23 bNG-I;Nb24 ﬂNS+Nb25 ANG+Nb31 ANG+Nb272 ANG+ND108




AN6b2m+Nb23a

AN6b2m+NDb20a
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Data type Amplitude I ' :
Z range 0.05000 v 0 2.5 5.0 7.5



Legame con MHCI

FACS
Fluorescent-activated cell sorting

BT474_Nb 23 .fcs BT474_Nb 30a.fcs
BT474_No Nb_fcs BT474 Mo Nb.fcs
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