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Table S1: Comparison between the reported biosensor technologies for the diagnosis

and monitoring of autoimmune diseases.

Method of detection Target Limit of detection Linear range Real Refs
samples
Celiac disease
Electrochemical (CV) | TGA 1.8 ng/mL 0.005 - 1 pg/mL Serum [1]
Electrochemical (LSV) | TGA 260 ng/mL 0.26 - 6.9 ug/mL Serum [2]
Electrochemical (SWV) | DGPA / 0.033 - 1.0 ug/mL Serum [3]
Electrochemical (CV) TGA 0.72 U/mL 0.25 - 8.54 U/mL Serum [4]
Electrochemical TGAIgA 4.6 U/mL 0-100 U/mL Artificial [5]
(Chronoamperometry) human
plasma
Electrochemical (DPV) | TGA 2.4 U/mL 3-100 U/mL serum [6]
Electrochemical (EIS) | AGA 46 ng/mL 0-1pg/mL Serum [7]
Electrochemical AGA 33 ng/mL 0-10 pg/mL Serum [8]
(Amperometry) +
Optical (SPR)
Piezoelectric (QCM) TGA 1300 ng/mL 1300 -12,000 ng/mL | Serum [9]
Electrochemical (CV) | TGAIgA 2.45U/mL 0-100 U/mL [10]
TGA IgG 2.95 U/mL
AGAIgA 3.16 U/mL
AGA IgG 2.82 U/mL
Electrochemical (DPV) | TGA 1 U/mL 3-40 U/mL Serum [11]
Electrochemical TGA 2 U/mL 3-100 U/mL Serum [12]
(Chronoamperometry)
Electrochemical (CV) + | TGA 0.5 ng/mL 1.5 ng/mL - 10 Serum [13]
Optical (ECL) ug/mL
Optical (SPR) TGA / 30-3000 nM Serum [14]
Electrochemical TGA 3.2 AU/mL (IgA) 0-30 AU/mL Serum [15]
(Amperometry) + IoT 1.4 AU/mL (IgG)
Multiple sclerosis
Electrochemical Anti-MBP 0.016 ng/mL 0.05 - 50 ng/mL Serum [16]
(Amperometry)
Osteopontin 0.98 fg/mL 0.05-10,000 pg/mL | Serum [17]
Anti-IL 12 5 pg/mL 0 - 100 pg/mL Serum [18]
antibodies
anti-IL-12 3.5 pg/mL 0.1-500 pg/mL Fetal [19]
Electrochemical (EIS) | antibodies Bovine
Serum
Anti-MBO 0.1495 ng/mL 0.4875 - 2500 ng/mL | Serum and | [20]
CSF
Anti-MBP 0.18 ng/mL / Serum [21]
Electrochemical (DPV) | MBP, Tau 0.3 nM (MBP) 0.15 nM| 58 - 227 nM (MBP), | Blood [22]
(Tau proteins) 0.5-15.1 nM (Tau sample
protein) and/or CSF
Fluorescence miR-145 0.016 nM 0.1nM-1.6 nM Serum [23]
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spectrophotometer

Electrochemical (OFET)| MBP 1 ng/mL 1-500 ng/mL / [24]
miR-155 10 aM 10aM -1 uM Serum [25]
Electrochemical (DPV) | BDNF 9 pg/mL 10 - 40 pg/mL Fetal [26]
bovine
serum
Optical (Lateral flow) | Osteopontin 0.1 ng/mL 10 - 500 ng/mL Serum [27]
Rheumatoid arthritis
Optical (ECL) Anti-CCP 0.2 pg/mL 0.001 - 15 ng/mL Serum [28]
Electrochemical (CV) | Anti-CCP 15 pg/mL 8 - 250 pg/mL Serum [29]
Electrochemical (EIS) | Anti-CCP 0.82 U/mL 1 -800 U/mL Serum [30]
Optical (SERS) Anti-CCP 0.18 U/mL 0-25 U/mL Serum [31]
Electrochemical IL-6 0.42 pg/mL 0.97 - 250 pg/mL Serum [32]
(Amperometry)
Optical (Colorimetry) | IgM-RF 4.15IU/mL / Serum [33]
Electrochemical (EIS) | IgM-RF 0.22 IU/mL 1-200 IU/mL Serum [34]
Electrochemical IgM-RF + 0.8 IU/mL (RF) / Serum [35]
(amperometry) Anti-CCP 2.5 IU/mL (CCPA)
Electrochemical (SWV) | Anti-CCP 0.16 IU/mL (in PBS) 0.25 - 1500 IU/mL Serum [36]
0.22 IU/mL (in human
serum)
Electrochemical Anti-CCP / 0.125-2000 pg/mL | Serum [37]
(SWV+CV)
Electrochemical (EIS) | IL-6 0.33 pg/mL 1 pg/mL - 15 mg/mL | Serum [38]
Electrochemical (DPV) | TNF-a 0.52 pg/mL 1-100 pg/mL Serum [39]
Electrochemical (EIS) | TNF-a 0.67 pg/mL (in PBS) | 1-1000 pg/mL Serum [40]
0.78 pg/mL (in human
serum)
Electrochemical TNF-a 60 pg/mL 500 pg/mL - Serum [41]
(EIS) 100 ng/mL
Lupus erythematous systemic
Electrochemical BAFF and APRIL | 0.33 pg/mL (BAFF) 1.1-100 pg/mL Serum [42]
(Amperometry) 16.4 pg/mL (APRIL) (BAFF)
0.05 - 20 ng/mL
(APRIL)
Electrochemical BAFF and APRIL | 0.08 ng/mL (BAFF) 0.24 - 120 ng/mL Serum [43]
(Amperometry) 0.06 ng/mL (BAFF)
(APRIL) 0.19 - 25 ng/mL
(APRIL)
Piezoelectric (QCM) Anti-TRIM21 and| 0.01 U/mL 0.32-7.17 U/mL Serum [44]
anti-TROVE2 (anti-TRIM21) (anti-TRIM21)
autoantibodies 0.005 U/mL (anti- 0.07 - 1.46 U/mL
TROVE2) (anti-TROVE2)
Electrochemical anti-dsDNA 8 ug/mL / Serum [45]
(Amperometry)

Abbreviations: TGA: transglutaminase-antibody; DGPA: antibody against deamidated gliadin peptides; AGA: anti-gliadin
antibody; QCM: quartz crystal microbalance; IgA: immunoglobulin A; IgG: immunoglobulin G; tTG: tissue transglutaminase; IoT:
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Internet of things; Anti-MBP: autoantibodies against myelin basic protein; IL: interleukin; EIS: Electrochemical impedance
spectrometry; CSF: cerebrospinal fluid; miR: micro-RNA; BDNEF: brain-derived neurotrophic factor; Anti-CCP: Anti-cyclic
citrullinated peptide antibody; ECL: electrochemiluminescence; RF: Rheumatoid factor; TNF-a: tumor necrosis factor alpha; BAFF:
B-cell activation factor; APRIL: a proliferation-induced ligand; Anti-dsDNA: Anti-double stranded DNA; CV: cyclic voltammetry;
LSV: linear sweep voltammetry; OFET: Organic Field Effect Transistor; DPV: differential pulse voltammetry; SWV: Square wave
voltammetry; SPR: Surface plasmon resonance; SERS: surface-enhanced Raman scattering
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