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Supplementary Table S1: Examples of canonical proteins identified by bottom-up and proteoforms in top-down studies  Theoretical vs 

experimental 
MW and pI 

Canonical 
proteins 

Gene 
ID 

Molecular 
function 

Experimental group and sample analysed  
MS  EAE  CPZ  
TD BU TD BU TD BU 

Septin Sept Structural ↓[1]; blood - ↑↓[2-5]; cerebrum, brain 
stem, spinal cord 

↑↓[6,7]; spinal 
cord 

↓[8]; 
cerebrum 

- 41.5/6.1 vs 81/5.7  
 

Tubulin Tub Structural ↑[1]; blood - ↑↓[4,5,9]; cerebrum, 
brain stem, spinal cord 

↑↓[6,7]; spinal 
cord 

↓[10]; spleen - 50.1/4.8 vs 28.2/5.3 
 

Compleme
nt (e.g. C3, 

C4) 

C3 Immune 
response 

↑↓[11-16]; 
CSF, blood, 

tear 

↑↓[17-19]; CSF, 
blood, cerebrum, 
cerebellum, brain 
stem, spinal cord 

- ↑↓[6,20-22]; 
spinal cord 

↓[10]; blood - 31.3/4.8 vs 34.6/4.4 
 

Glial 
fibrillary 
acidic 

protein 

Gfap Immune 
response 

- ↑[23]; cerebrum ↑[2,5,9,24]; brain stem, 
spinal cord 

↑[6,7]; spinal 
cord 

↑[8]; 
cerebrum 

↑[25]; 
cerebrum 

49.8/5.2 vs 83.7/5.0 
 

Protein 
disulfide-
isomerase 

Pdia Molecular 
chaperone 

↑[1]; blood ↓[26]; blood ↑↓[5,9,24]; brain stem, 
spinal cord 

↑[6]; spinal 
cord 

↓[10]; spleen - 58.6/4.8 vs 63.7/4.7 
 

Calreticulin Calr Molecular 
chaperone 

- - ↓[2,3]; cerebrum, spinal 
cord 

↑[6,7]; spinal 
cord 

↑[8]; 
cerebrum 

- 47.9/4.3 vs 155/4.4 
 

Hexokinase Hk Metabolic - - - ↑↓[6,7]; spinal 
cord 

↓[8]; 
cerebrum 

- 101.8/6.2 vs 
220/6.4 

 
Aconitate 
hydratase 

Aco2 Metabolic - - ↑[5]; brain stem ↓[7]; spinal 
cord 

↑[8]; 
cerebrum 

- 85.4/8.1 vs 
182.9/8.2 

 
Dynamin 1 Dnm

1 
Endocytosis - - ↓[5]; spinal cord ↓[6,7]; spinal 

cord 
↓[10]; 

cerebrum 
- 98.1/7.6 vs 

122.6/5.6 
 

Dynamin 1  Dnm
1 

Endocytosis - - ↓[5]; spinal cord ↓[6,7]; spinal 
cord 

↑[8]; 
cerebrum 

- 93.9/6.2 vs 200/6.2 
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Key: Theoretical vs experimental MW and pI are from two studies [8,10] as only these reported the critical data required to clearly identify 
proteoforms. Abbreviations: ↑, increase; ↓, decrease; MS, Multiple Sclerosis; EAE, Experimental Autoimmune Encephalomyelitis; CPZ, Cuprizone; 
TD, Top-down; BU, Bottom-up and -, not found/no research. Studies that mentioned only the presence of a protein without describing the 
magnitude of change (e.g. fold increase or decrease) compared to Controls are indicated with a  sign. On the other hand, if a protein was 
described as absent, a  sign is used, to maintain the consistency with other studies. 
Dynamin 1 was identified with two different theoretical MW and pI (98.1/7.6 vs 93.9/6.2) between studies [8,10]. Partridge et al. [10] used 
SwissProt and LudwigNR databases (UniProt ID: P39053) to confirm the canonical protein identity whereas Sen et al. [8] used the MSPnr100 
database (UniProt ID: A0A0J9YUE9) to identify Dynamin 1. Nonetheless, Partridge et al. [10] used pooled cortex (cerebrum) samples from 8-
week-old female C57Bl/6 mice following 0.2% CPZ-feeding for 5 weeks, whereas Sen et al. [8] analysed individual cerebrum samples from 8-
week-old male C57Bl/6 mice following 0.1 and 0.2% CPZ-feeding for 5 and 12 weeks. The data thus suggest that sex of the study animals, CPZ 
dose (or use of different databases) may have influenced which proteoforms were identified. However, other 2DE methodical aspects such as 
protein extraction, staining (both used cCBB) or LC-TMS analysis were similar between studies. 
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Supplementary Figure S1a: Percentage of canonical proteins identified using top-down and bottom-up approaches across MS (A), 
EAE (B), and CPZ (C). A full list of protein information, including proteomic approach, and instrument used to analyse samples, has 
been provided in Table 3 and the Supplementary Excel File S1. 
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Supplementary Figure S1b: Similarities of canonical proteins (i.e. commonly identified proteins, Table 3) among different biological 
systems (MS, EAE, and CPZ). 
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Supplementary Figure S1c: Molecular functions of commonly identified proteins (i.e. those identified canonical proteins changing in 
at least two or more biological systems (MS, EAE and CPZ); a full list of information is provided in Table 3. 
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Supplementary Figure S1d: Comparison of the molecular functions of proteins identified in the three biological systems: A) MS, B) 
EAE and C) CPZ). A full list of canonical proteins and their individual molecular functions is provided in the Supplementary Excel File 
S1. 
 



8 | P a g e  
 

 
 
 
 
 
 

 
Supplementary Figure S1e: Canonical protein identifications among different phenotypes of MS. Detailed descriptions of canonical 
proteins that were found in different phenotypes (e.g. RRMS, PPMS) of MS are provided in Table 4 and the Supplementary Excel File 
S1. 
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Supplementary Figure S1f: Protein-protein interactions of commonly identified canonical proteins (Table 3) as defined using STRING 
analysis. Here each node indicates the name of a gene ID (every protein has a gene ID) and the thickness of lines indicates the 
strength of interaction. This figure indicates complex interactions among proteins. A full list of proteins and their gene IDs is 
provided in the Supplementary Excel File S1.  
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Supplementary Figure S1g: PANTHER (Protein analysis through evolutionary relationships) analysis of commonly identified 
canonical proteins. Gene ID was used to investigate molecular pathways in PANTHER. A full list of proteins and their gene IDs is 
provided in the Supplementary Excel File S1. 
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