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Naiki, et al 1997.Amyloid
4: 223–232

Na Citrate 50mM 
pH 2.5 - 4

β2-m 100 uM + seeds

McParland et al 2000. 
Biochemistry 39: 8735–
8746

Na citrate 50 mM pH 2.5
100 mM NaCl

β2-m 100 uM 
No seeds

Esposito et al Protein 
Science 2000, 9:831–845.

Na Citrate 50 mM
pH 6.5

β2-m N-terminal truncated 
100 uM +seeds 

Chiti et al J Biol 
Chem.2001 14; 276(50): 
4714-21 

Na Citrate 50 mM
pH 7.3

Refolding intermediate
100 uM + seeds

Yamamoto al, 2004, J Am 
Soc Nephrol, 15 :126-133 

Na Phosphate 50 mM
100 mM NaCl 
pH 7.4  20%TFE 

β2-m 100 uM
+seeds 

Yamamoto al, Biochemistry
2004 43, 11075-11082
Kihara et 
al,2005,JBC,280:120 2-8

Na Phosphate 50 mM
100 mM NaCl 
pH 7.4  0.5% SDS

β2-m 25 uM
+seeds 

Relini A et al. J Biol Chem. 
2006 ; 1:16521-9.
J Biol Chem. 
2008;283:4912-20

Ammonium Acetate 50mM 
pH 6.4, 20 uM heparin, 
fibrillar collagen type

β2-m 30uM

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

PBS pH 7,4, GAGs β2-m N-terminal truncated 
200 υM



J Biol Chem. 2008;283:4912-20.

β2-m 0.1 mg/ml, heparin 3  µg/ml, t of amyloid fibrils observation= 24 h-37°c 
physiologic model of β2-m  amyloidogenesis

A potent promoter of fibrillogenesis on collagen is also heparin



Identification of drugs targeting the amyloidogenic 
protein

1.Generic inhibitors of fibrillogenesis (tetracyclines)

2.Specific interactors (antibodies)
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β2-m fibrillogenesis in the presence of TFE

IC 50 : 50 ± 10µM
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log [nM]

Drug IC50(µM)
Anhidrochlortetracycline 135±9
Methacycline 71±9
Oxitetracycline 69±5
Doxycycline 50±5
4-epioxitetracycline 40±9
Meclocycline 94±12
Rolitetracycline 135±10
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Day 0

Pure Water + doxy 1:3

Day 0Day 0
Day 13

Day 0
Day 13

Day 0
Day 13
Day 31

Day 0
Day 13
Day 31

Pure Water

Doxycycline  stabilyzes the native form of β2-m

- doxycicline
+ doxycicline
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+ doxycycline

β2-m fibrillogenesis in the presence of fibrillar collagen



The cytotoxic effect of β2-m soluble in the presence of different amount 
of Doxycycline on SHSY-5Y cell viability valued by MTT reduction test.

Girgetti et al. Nephrol Dial Transplant.
2009;24:1176-81



Agwuh et al. J Antimicrobial Chemotherapy 58, 256-65, (2006 ) 
(rate of concentration tygecycline bone/plasma > 2000) 



Conclusion:

In-vitro tuning of bio-mimicking models of  
amyloidogenesis provide a strong  support for 
translating into clinical trial  the evidences of  
the potent anti-amyloidogenic  properties of  

the tetracyclines selected  analogues



Nanobodies 
 
 ml tot Mg tot 
Nb_20a (=Nb_b2m1a) 
EP502 1,333mg/ml 
VUB-ULTR 
07/03/07 

5ml 6,665mg 

Nb_20b (=Nb_b2m1b) 
EP503 1,017mg/ml 
VUB-ULTR 
07/03/07 

5ml 5,085mg 

Nb_21(=Nb_b2m4) 
EP539 0,752mg/ml 
VUB-ULTR 
07/03/07 

6,5ml 4,888mg 

Nb_22a (=Nb_b2m2a) 
EP505 1,153mg/ml 
VUB-ULTR 
07/03/07 

4ml 4,612mg 

Nb_24 (=Nb_b2m3) 
EP506 1,989mg/ml 
VUB-ULTR 
07/03/07 

5ml 9,945mg 

Nb_25 (=Nb_b2m5) 
EP668 1,916mg/ml 
VUB-ULTR 
07/03/07 

4ml 7,664mg 

Nb_29a ( b2m) 
CA94 0,441mg/ml 
VUB-ULTR 
07/03/07 

10ml 4,41mg 

Nb_29c ( b2m) 
CA69 0,437mg/ml 
VUB-ULTR 
07/03/07 

13,5ml 5,8995mg 

Nb_31 ( b2m) 
CA7069 0,417mg/ml 
VUB-ULTR 
07/03/07 

9,5ml 3,9615mg 

http://www.vib.be/VIB/EN/

Lode Wyns            Mireille Dumoulin



•High affinity
•High stability
•High diffusibility
•Easy humanization
•Easy engineering



Nb 20a 22a 23a 24 30a 30b 31 272b 273

KD [nM] b2m 24 269 50 58 2,6 1,6 6,8 129 52
KD [nM] ∆N6

b2m 35 330 54 44 11,0 6,7 8,4 72 50

Dissociation constants in nM:

Affinity characterization by surface plasmone resonance
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∆N6b2m

∆N6b2m+Nb23a

∆N6b2m+Nb20a



β2-m fibrillogenesis in  presence of fibrillar collagen



β2m:nb

1:1
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1H

15N
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O
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Epitopes characterization by NMR studies
15N-HSQC: Titration of Unlabelled nb-23a 

into Labelled β2m





Legame con MHCI
FACS

Fluorescent-activated cell sorting

Cell line Nb20 Nb22 Nb23 Nb24 Nb30a Nb30b Nb31 Nb272 Nb273

1 BT 474 x x x x V V x x V

2 MDA-MB 435D x x x x x x x x x

3 SKBR3 x x x x V V x x V

X – no binding

Epitope hidden

CELL

MHCI

β2-m Nb

V – binding signal

Epitope exposed

CELL

MHCI

β2-m
Nb



Nb 24

X-ray crystallography

Esposito et. al  Pro Sci 9:831-45 (2000)





ConclusionConclusion

Nanobodies we have produced and characterized are Nanobodies we have produced and characterized are 
usefull tool in basic and  translational  researchusefull tool in basic and  translational  research

Molecular characterization of the highly toxic species 
ΔN6β2-m was awaited  by many years and finally solved 
in the complex with a specific nanobody

Nanobodies against β2-m can be exploited in preparing 
devices capable to clear the β2-m excess in haemodialysis 
and those specific for ΔN6β2-m might have an in vivo 
therapeutic  translation
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Cell viability valued on SHSY-5Y 
treated for 24 h with preformed fibrils 
of b2-m treated for 72 h with 
Doxicycline 

Viability valued on SHSY-5Y cells exposed for 
24 h to 20µM of b2-m fibrils 
upon their treatment for different time with 
Doxicycline (300µM)
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“Ex vivo “fibrils “In vitro” fibrils
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