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Fig. 1C top panel 

 

Fig. 1C bottom panel apart from last image 

 

 

Supplementary Figure 1. Full SDS-PAGE gels for different parts of Figure 1C.  
  

Fig. 1C bottom panel last image 

Unrelated samples 



 

Supplementary Figure 2. SAXS data for complexes between mCNPase catalytic domain and 
NbCNPs 7E (a), 5E (b), 8C (c), and 10E (d). CNPase without Nbs is in panel (e). Shown to the 
right in each panel are the crystal structures (cartoons coloured in rainbow) superimposed 
onto ab initio models calculated using GASBOR (transparent grey surface). Each panel shows 
the χ2 of the fit, where a value close to 1.0 indicates a good fit.   
  



 
Supplementary Figure 3. High 
magnification confocal images 
on slices. (a) A large tiled image 
from Fig. 7b was further imaged 
under confocal microscopy in 
some regions. Yellow squares 
denote the regions that were 
imaged under confocal. (b) 
CNPase revealed by Nb8D-
Star635p (LUT cyan-hot) reveals 
not only fiber-like structures but 
also labels the cell body of 
oligodendrocytes (yellow 
arrows) in layers on the cortex 
(1) as well as in the hippocampal 
region (2). 
 
 
 
 
 
  



 
Supplementary Figure 4. COS-7 cells were transfected with Tom70-EGFP-CNPase and 
immunoassayed using 10 nM of NbCNP-8D conjugated with a single Star635p fluorophore or 
with a mixture of Nb8D, Nb5E and Nb10E all at 10 nM (MixNb), each with a single Star635p. (a) 
Exemplary confocal images of the two staining conditions: All images were acquired with the 
same settings and scaled equally for direct comparison. GFP signal (LUT: magenta-hot) looks 
comparable between the two conditions; however, the signal on the MixNb staining is clearly 
brighter if scaled as scaled the Nb8D-Star635 (LUT: Cyan hot) as clearly observed in the 
intensity correlation graph (correlation of the entire image per pixel). (b) Intensity correlation 
normalized by the intensity of EGFP. Every EGFP is fused to a single CNPase, thus if recognized 
by a single Nb, it gives a particular ratio; however, if the CNPase is now decorated by 3x Nbs 
and each carries a single fluorophore, it is expected that the ratio is three times the one 
obtained by a single Nb. The graph displays the average of 10 cells (N =10) and the standard 
deviation. 
 
  



 
Supplementary Figure 5. Expression of NbCNPs as intrabodies fused to mRuby3 in 
cultured oligodendrocytes. A. mRuby3 alone control. B. NbCNP 7E. C. NbCNP 10E. D. 
NbCNP10E shows reduced staining for CNPase with conventional antibodies. All scale 
bars are 50 µm. E. mRuby3 vs. CNPase staining intensities for mRuby3 alone control 
(black dots) and NbCNP 10E (red dots). Lines denote non-linear regression fits to data 
points (line colors are matched with dot colors). F. CNPase staining intensities. Means 
of individual biological replicates (n = 3) are plotted as black dots and values from 
individual cells as grey dots. Statistical significance was calculated with Student’s t-test 
(two-tailed; p = 0.0170, t = 3.94, df = 4) using the means of biological replicates (n = 3). 

  



Supplementary Table 1. Mass spectrometry analysis of the NbCNPs. Mmi denotes monoisotopic 
mass and (S-S) a disulfide. Measurement of MaBP-8D was attempted, but the protein degraded 
during transport to the MS facility. The NbCNP 8D identity was confirmed by the crystal structure. 
 

Protein Calculated Mmi (Da) Measured Mmi (Da) Peak abundance (%) Mass change (Da) PTM 
Nb 7E 13936.59 13936.61 

13935.62 
66.25 
29.00 

+0.02 
-0.98 

None 

Nb 5E 14243.53 14241.56 
14239.53 

52.18 
26.27 

-1.97 
-4.00 

1x(S-S) 
2x(S-S) 

Nb 8C 14079.53 14075.51 94.12 -4.02 2x(S-S) 
Nb 10E 14428.81 14428.83 99.81 +0.02 None 

 
  



 
Supplementary Table 2. Cultured oligodendrocyte cell amounts for each biological 
replicate. 

 mRuby3 Nb7E Nb8D Nb10E 

n anti-
CNP 

anti-
MBP 

phalloidi
n 

anti-
CNP 

anti-
MBP 

phalloidi
n 

anti-
CNP 

anti-
MBP 

phalloidi
n 

anti-
CNP 

anti-
MBP 

phalloidi
n 

1 44 10 10 20 10 10 30 10 10 30 15 10 

2 30 10 10 30 10 10 30 10 10 39 15 10 

3 6 20 10 30 10 10 20 10 10 11 15 10 

Total 
cells 80 40 30 80 30 30 80 30 30 80 45 30 

 

  



Supplementary Table 3. ANOVA statistics report related to Fig 9B. 
 

 
 


