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Figure S1: The positions of most known fALS-associated mutations are listed vertically in red 
letters below the naturally occurring aminoacids in black. The secondary structure elements 
are mentioned above the primary sequence. In each monomer, the β-strands are shown in 
light green, and all the loops are also pointed out including functional loops IV and VII. In this 
scheme, the disulfide bond between Cys57-Cys146 is indicated by blue, the non-conserved 
free Cys (Cys6 and Cys111) are shown in orange, while the metals are presented as spheres: 
copper in magenta and zinc in yellow, respectively. The mutations depicted here were 
reviewed from /and the structural information for SOD1 are based on [1,2]. 
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Figure S2: pASK75SOD1WT harvested from 0.25L culture of BL21 trxB cells, incubated at 
19oC after o/n induction. Samples loaded: (1) Molecular Weight Marker, (2) before 
induction, (3) after induction total cell lysate, (4) soluble cell lysate, (5) flowthrough plus 
wash buffer off the column, (6) dead volume 500μL, (7) 1st elution 500uL (18 mg/mL), (8) 2nd 
elution 1000μL, (9) 3rd elution 500μL, (10) pellet after lysis-insoluble fraction. 

 

Figure S3: pASK75SOD1(A4V) harvested from 0.25L culture of BL21 trxB cells, incubated at 
19oC after o/n induction. Samples loaded: (1) Molecular Weight Marker, (2) before 
induction, (3) after induction total cell lysate, (3) soluble cell lysate, (4) flowthrough plus 
wash buffer off the column, (5) dead volume 500μL, (6) 1st elution 500μL (14 mg/ml), (7) 2nd 
elution 1000μL, (8) 3rd elution 500μL, (9) pellet after lysis-insoluble fraction. 
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Figure S4: The lowest energy induced Fit docking poses of (a) Aurothioglucose, (b)  
Bexarotene, (c) Bosutinib, (d) Calcimycin  and (e) Cephalosporin in Pocket 1, near to the 
Cys111 residue are presented. Figure (f) shows the Glide docking result of Cyclosporin in the 
same site. 
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Figure S5: The lowest energy induced Fit docking poses of (a) Diacylglycerol kinase inhibitor 
II, (b) Ganciclovir, (c) Icaritin, (d) N,N-Dihexyl-2-(4-fluorophenyl)indole-3-acetamide, € 
Rabeprazole and (f) Theophylline in Pocket 1, near to the Cys111 residue are illustrated. Figure 
(B) shows the IFD result of  Ganciclovir in Pocket 3 near the intra-disulfide bond of Cys57 and 
Cys146. 
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Table S1: Calculated Tm after the addition of compounds that disrupt the PTM maturation 
of SOD1: EDTA, a chelator and DDT, a reducing agent. Their effect has a dose-dependant 
effect on SOD1 variants. 

EDTA addition DTT addition 
SOD1WT Tm (oC) SD SOD1WT Tm (oC) SD 

SOD1WT as is 50.4 0 SOD1 WT as is 50.7 0.14 
0.015mM 49.4 0.07 1mM 47.6 0 
0.03mM 47.0 0.85 5mM 36.4 0.14 
0.1mM 42.8 0.07 10mM 35.4 0.64 
0.5mM 42.7 0.07 30mM N/A  
1mM 42.3 0.07 60mM N/A  
2mM 42.4 0 SOD1(A4V) Tm (oC) SD 
5mM 42.3 0 SOD1 A4V as is 35.8 0.07 

SOD1(A4V) Tm (oC) SD 0.025mM 35.5 0.07 
SOD1(A4V) as is 35.6 0.14 0.2mM 35.3 0.07 

0.08mM 35.3 0.14 1mM 32.7 0.07 
0.15mM 34.8 0.07 5mM N/A  
0.5mM 31.5 0.07 10mM N/A  
1mM 31.5 0    

 
 
 
 
Table S2: Calculated Tm following SEC of both SOD1 variants using different buffers. 

Condition Tm (oC) SD 
SOD1(A4V) in water 56.2 0.5 
SOD1(A4V) in PBS 52.3 0.1 
SOD1(A4V) in TBS 54.7 0.2 
SOD1(A4V) in elut. buf 36.1 0.1 
SOD1WT in water 66.1 0.1 
SOD1WT in PBS 62.1 0 
SOD1WT in TBS 67.9 0.1 
SOD1WT in elut. buf 50.4 0 
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Table S3: Table summarizing all the compounds from LOPAC® library and the difference in 
Tm of SOD1(A4V) they provoked. Compounds are presented by their catalogue number and 
the ΔTm corresponds to the function: Tm(SOD1(A4V))-Tm(SOD1(A4V) upon compound’s 
presence). SD is not displayed in the table and it was ranging from 0-0.4oC. Compounds with 
(*) presented a second higher Tm, and compounds with (#) presented a second lower Tm. 

 

  
Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

SML01

95 (#) 

-3.8,   

-25.2 

SML066

6 

-4.7 T2265 -4.1 S0752 -3.8 R2751 -3.4 A2731 -2.9 S7198 -2.2 

C3993 

(#) 

-4.1,  

-21.7 

C1335 -4.7 T5515 -4.1 S7771 -3.8 R5010 -3.4 B1686 -2.9 SML0744 -2.2 

SML06

98 (#) 

-3.4,   

-21.2 

C9847 -4.7 T7508 -4.1 SML0597 -3.8 S0278 -3.4 C-106 -2.9 S2250 -2.2 

I1656 -21.0 D3648 -4.7 U-100 -4.1 B2515 -3.7 S4063 -3.4 D7802 -2.9 B5002 -2.1 

O0257 -19.2 D4434 -4.7 SML0584 -4.1 B4558 -3.7 S7395 -3.4 E1279 -2.9 D9071 -2.1 

O0383 

(#) 

-3.9,  

-12.3 

H2138 -4.7 A2251 -4.1 C0768 -3.7 S8010 -3.4 I6138 -2.9 F4381 -2.1 

M1022 -10.9 I0782 -4.7 A2385 -4.1 C2505 -3.7 B7148 -3.3 K1003 -2.9 U-116 -2.1 

A9361 -10.3 M1195 -4.7 B5556 -4.1 A-140 -3.7 P5749 -3.3 K1888 -2.9 B-173 -2.0 

P9375 -8.7 C3909 -4.7 B9061 -4.1 A7275 -3.7 PZ0129 -3.3 L-134 -2.9 E-114 -2.0 

O2139 -8.0 C4418 -4.7 C4382 -4.1 A7655 -3.7 PZ0172 -3.3 M3778 -2.9 E7138 -2.0 

190047 -7.9 C4520 -4.7 C5040 -4.1 A8423 -3.7 SML0530 -3.3 M4008 -2.9 F3764 -2.0 

K2628 -7.3 C4662 -4.7 C5259 -4.1 A8598 -3.7 A8981 -3.3 N3288 -2.9 I2892 -2.0 

R-115 -7.2 C5270 -4.7 C8145 -4.1 A9950 -3.7 B7273 -3.3 PZ0140 -2.9 SML0040 -2.0 

265128 -7.0 C7861 -4.7 P-178 -4.1 B6436 -3.7 C1493 -3.3 T-103 -2.9 T9033 -2.0 

A0606 

(*) 

-6.9, 

15.2 

C8395 -4.7 P-215 -4.1 D-103 -3.7 D-031 -3.3 T-144 -2.9 L8668 -2.0 

H5257 -6.9 C8903 -4.7 P7340 -4.1 D-131 -3.7 D-122 -3.3 T2879 -2.9 N2001 -2.0 

A6566 -6.7 S7701 -4.6 P8688 -4.1 D-193 -3.7 D-134 -3.3 T6050 -2.9 N5504 -2.0 

A7162 -6.5 A5922 -4.6 P9297 -4.1 D9128 -3.7 D14204 -3.3 G8761 -2.9 N5636 -2.0 

246379 -6.5 A-201 -4.6 P9797 -4.1 E3256 -3.7 D7910 -3.3 N7510 -2.9 P0453 -2.0 

246557 -6.5 A-230 -4.6 PZ0210 -4.1 F6886 -3.7 E0516 -3.3 P2607 -2.9 P0884 -2.0 

A3085 -6.5 A-254 -4.6 Q0125 -4.1 K4144 -3.7 E2387 -3.3 P4543 -2.9 P4394 -2.0 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

A5626 -6.4 A-255 -4.6 S0693 -4.1 L6668 -3.7 E3132 -3.3 C4024 -2.9 SML0234 -2.0 

I-119 -6.4 A-263 -4.6 S2816 -4.1 PZ0014 -3.7 E3876 -3.3 C6506 -2.9 E-006 -1.9 

M2547 -6.4 A8723 -4.6 SML0524 -4.1 S-009 -3.7 F8927 -3.3 C9758 -2.9 F6300 -1.9 

A0430 -6.4 A9501 -4.6 SML0704 -4.1 S0568 -3.7 N2288 -3.3 P7791 -2.9 PZ0196 -1.9 

O7639 -6.4 C1240 -4.6 B-112 -4.0 S-106 -3.7 X1251 -3.3 PZ0113 -2.9 L9793 -1.9 

PZ0162 -6.4 F-131 -4.6 B2390 -4.0 SML0134 -3.7 C-199 -3.3 Q-110 -2.9 N1016 -1.9 

H2380 -6.3 G2128 -4.6 B-5311 -4.0 T-123 -3.7 C9911 -3.3 R-108 -2.9 N2034 -1.9 

861804 -6.3 H-127 -4.6 B7005 -4.0 T4376 -3.7 D0670 -3.3 SML0752 -2.9 N3136 -1.9 

PZ0001 -6.3 PZ0022 -4.6 B7777 -4.0 T6376 -3.7 D1916 -3.3 T7080 -2.9 P1061 -1.9 

A5376 -6.2 S-168 -4.6 B8385 -4.0 T7313 -3.7 D3630 -3.3 C1610 -2.8 T0826 -1.9 

PZ0020 -6.2 T1698 

(#) 

-4.6,  

-17.2 

C0330 -4.0 T8516 -3.7 L8401 -3.3 PZ0171 -2.8 L3169 -1.9 

A0382 -6.2 T2896 -4.6 C1671 -4.0 U-101 -3.7 M6545 -3.3 C0256 -2.8 SML0720 -1.9 

D5446 -6.2 T7540 -4.6 S7067 -4.0 W-104 -3.7 M7445 -3.3 D9305 -2.8 B-121 -1.8 

T3955 -6.1 D3775 -4.6 SML0564 -4.0 Z0878 -3.7 PZ0104 -3.3 P0115 -2.8 M-226 -1.8 

A-265 -6.1 D4526 -4.6 A-022 -4.0 Z2001 -3.7 T0202 -3.3 SML0218 -2.8 F0778 -1.7 

A4393 -6.0 A0384 -4.6 A-145 -4.0 D1413 -3.7 M-110 -3.3 SML0229 -2.8 F6145 -1.7 

B7283 -6.0 C3912 -4.6 A8456 -4.0 D1507 -3.7 M-129 -3.3 T7883 -2.8 G6649 -1.7 

M152 -6.0 C4397 -4.6 B0753 -4.0 G5793 -3.7 N-151 -3.3 T9778 -2.8 B6938 -1.6 

P7912 -6.0 C5020 -4.6 B9311 -4.0 H1877 -3.7 N4148 -3.3 U7500 -2.8 E8875 -1.6 

A4910 -5.9 C6019 -4.6 C-125 -4.0 I4883 -3.7 O2378 -3.3 V8261 -2.8 SML0536 -1.6 

T9034 -5.9 C7041 -4.6 D5689 -4.0 I9890 -3.7 O3011 -3.3 W1628 -2.8 T8543 -1.6 

A9561 -5.9 O111 -4.6 D5891 -4.0 L-109 -3.7 P2016 -3.3 Y-102 -2.8 A0233 -1.6 

T3146 -5.9 SML022

1 

-4.6 D8296 -4.0 L-121 -3.7 PZ0213 -3.3 B9685 -2.8 A6605 -1.6 

P8765 -5.9 B3023 -4.5 G-117 -4.0 L9908 -3.7 B4311 -3.3 C-271 -2.8 A5879 -1.5 

D6518 -5.8 B3501 -4.5 G-154 -4.0 M4659 -3.7 P-120 -3.3 D3900 -2.8 A6134 -1.5 

291552 -5.8 B5681 -4.5 H0879 -4.0 M6690 -3.7 P-162 -3.3 D5294 -2.8 A6733 -1.5 

A7148 -5.7 C1625 -4.5 H-135 -4.0 PZ0100 -3.7 P8293 -3.3 L-135 -2.8 N0630 -1.5 

A-023 -5.7 D-047 -4.5 H5752 -4.0 SML0264 -3.7 P8828 -3.3 S9311 -2.8 P0547 -1.5 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

B8312 -5.7 D3768 -4.5 H9882 -4.0 SML0667 -3.7 P8887 -3.3 SML0247 -2.8 M7033 -1.4 

D3689 -5.7 F6889 -4.5 I7379 -4.0 U6881 -3.7 P8891 -3.3 C4915 -2.8 R0529 -1.4 

D5564 -5.7 G3126 -4.5 I9531 -4.0 C3130 -3.7 P9178 -3.3 E5406 -2.8 N2255 -1.4 

A3134 -5.7 H-168 -4.5 L2536 -4.0 C3412 -3.7 R6250 -3.3 N4159 -2.8 P1675 -1.4 

E-100 -5.6 I7388 -4.5 L3791 -4.0 C8088 -3.7 S0441 -3.3 O3636 -2.8 R1402 -1.4 

G-119 -5.6 M1275 -4.5 L4762 -4.0 C8138 -3.7 S8251 -3.3 P2116 -2.8 R8875 -1.4 

SML05

27 

-5.6 T4512 -4.5 L5025 -4.0 C9510 -3.7 B6311 -3.2 R7772 -2.8 A5006 -1.3 

T6951 -5.6 A0760 -4.5 L9756 -4.0 C9754 -3.7 R1283 -3.2 A0779 -2.8 I7378 -1.3 

C5793 -5.6 A1260 -4.5 M1809 -4.0 E2535 -3.7 A-236 -3.2 R-116 -2.8 M0814 -1.3 

C8011 -5.6 G5918 -4.5 M5171 -4.0 M-184 -3.7 A4233 -3.2 R-134 -2.8 H9415 -1.2 

A6351 -5.5 N8652 -4.5 M5435 -4.0 O0766 -3.7 A5181 -3.2 R3255 -2.8 E7881 -1.1 

SML05

05 

-5.5 P5514 -4.5 M5560 -4.0 P0878 -3.7 D-030 -3.2 S1438 -2.8 D8941 -1.0 

I1149 -5.5 P7136 -4.5 M5685 -4.0 S3442 -3.7 D-052 -3.2 S1875 -2.8 L-106 -1.0 

SML01

13 

-5.5 A3940 -4.4 M7277 -4.0 A0500 -3.7 D-054 -3.2 S8502 -2.8 A9480 

(#) 

-0.8,        

-11.3 

T7165 -5.5 A5330 -4.4 PZ0003 -4.0 I0658 -3.7 E0137 -3.2 PZ0185 -2.7 I2285 -0.8 

A1895 -5.5 A8001 -4.4 PZ0015 -4.0 P-102 -3.7 N1415 -3.2 A7111 -2.7 H8653 -0.6 

A1910 -5.5 B-169 -4.4 PZ0139 -4.0 P8782 -3.7 N3911 -3.2 B7688 -2.7 N3510 -0.6 

A5282 -5.4 B8279 -4.4 S-174 -4.0 PZ0110 -3.7 S-153 -3.2 D6140 -2.7 P1793 -0.6 

A5909 -5.4 S9318 -4.4 SML0517 -4.0 Q1250 -3.7 S5317 -3.2 D8555 

(*) 

-2.7, 

27.7 

S4250 -0.6 

D9628 -5.4 E4642 -4.4 SML0634 -4.0 Q3504 -3.7 T0254 -3.2 E4378 -2.7 G6423 -0.1 

H7779 -5.4 F9552 -4.4 SML0644 -4.0 S7389 -3.7 T-200 -3.2 PZ0115 -2.7 I8898 0.0 

I-120 -5.4 G2536 

(*) 

-4.4, 

11.5 

SML0841 -4.0 S8139 -3.7 T7947 -3.2 SML0075 -2.7 SML0245 0.0 

P-152 -5.4 G9797 -4.4 T0410 -4.0 B2377 -3.6 W2270 -3.2 SML0601 -2.7 T2705 0.0 

SML02

55 

-5.4 A-202 -4.4 T1694 -4.0 B6506 -3.6 C5493 -3.2 SML0892 -2.7 SML0209 0.0 

SML06

58 

-5.4 A7762 -4.4 T6394 -4.0 B7651 -3.6 H7250 -3.2 T2067 -2.7 D5794 6.2 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

M8046 -5.4 A7845 -4.4 T7040 -4.0 C2755 -3.6 I1637 -3.2 T2408 -2.7 C3270 

(*) 

-2.9, 

12.1 

N-144 -5.4 A9345 -4.4 V8879 -4.0 A6011 -3.6 I6504 -3.2 T3757 -2.7 C3662 

(*) 

-3.2, 

14.8 

144509 -5.4 B5437 -4.4 X6000 -4.0 PZ0002 -3.6 I8021 -3.2 U-120 -2.7 SML0476 

(*) 

-2.7, 

16.6 

A1755 -5.4 C-239 -4.4 Z4902 -4.0 A-013 -3.6 L1011 -3.2 U4125 -2.7 C7522 

(*) 

-4.0, 

22.3 

S5890 -5.4 D-027 -4.4 C4479 -4.0 A-143 -3.6 L-119 -3.2 V-100 -2.7 SML0282 

(*) 

-3.2, 

23.3 

A6671 -5.3 D1414 -4.4 C4522 -4.0 A-164 -3.6 M1514 -3.2 D0540 -2.7 SML0551 

(*) 

-3.2, 

31.9 

A9512 -5.3 D2521 -4.4 C4895 -4.0 D8399 -3.6 M5154 -3.2 H1753 -2.7 
 

  

F6800 -5.3 D4505 -4.4 C4911 -4.0 D9035 -3.6 M5250 -3.2 S4572 -2.7 
 

  

V8138 -5.3 D5782 -4.4 C5982 -4.0 F1553 -3.6 B2185 -3.2 SML0586 -2.7 
 

  

C0494 -5.3 D5886 -4.4 C6643 -4.0 F6020 -3.6 L4545 -3.2 M9651 -2.7 
 

  

C-145 -5.3 F4429 -4.4 C7255 -4.0 F9397 -3.6 M9020 -3.2 N1530 -2.7 
 

  

F8682 -5.3 F7932 -4.4 C7971 -4.0 H-140 -3.6 N-142 -3.2 N-170 -2.7 
 

  

H7258 -5.3 H1384 -4.4 P-103 -4.0 M6383 -3.6 N7505 -3.2 N4163 -2.7 
 

  

H8502 -5.3 H4759 -4.4 P63204 -4.0 P0111 -3.6 N9007 -3.2 N7758 -2.7 
 

  

H8876 -5.3 I7627 -4.4 P8477 -4.0 PZ0136 -3.6 P4532 -3.2 P0778 -2.7 
 

  

H9003 -5.3 J4137 -4.4 P9879 -4.0 S-154 -3.6 P6126 -3.2 P4668 -2.7 
 

  

M1404 -5.3 M1387 -4.4 Q0875 -4.0 S-180 -3.6 P6628 -3.2 T5575 -2.7 
 

  

A1784 -5.3 M7320 -4.4 SML0678 -4.0 SML0653 -3.6 SML0227 -3.2 A0937 -2.7 
 

  

A7127 -5.2 P9248 -4.4 A4147 -3.9 T0891 -3.6 SML0552 -3.2 R-121 -2.7 
 

  

PZ0004 -5.2 S3572 -4.4 B-161 -3.9 T1516 -3.6 SML0630 -3.2 R7150 -2.7 
 

  

A9899 -5.2 U-111 -4.4 B-168 -3.9 T1633 

(*) 

-3.6, 

6.0 

A8231 -3.2 R8900 -2.7 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

B1381 -5.2 N1392 -4.4 B2134 -3.9 T4182 -3.6 C1494 -3.2 S7882 -2.7 
 

  

E7906 -5.2 P0667 -4.4 B7880 -3.9 W-108 -3.6 P-101 -3.2 S8442 -2.7 
 

  

F4765 -5.2 P6503 -4.4 C0400 -3.9 Z-101 -3.6 R2625 -3.2 T6580 -2.7 
 

  

P0122 -5.2 S6319 -4.4 C0424 -3.9 D1306 -3.6 R3277 -3.2 D9175 -2.6 
 

  

S-143 -5.2 A0152 -4.4 PZ0158 -3.9 C4042 -3.6 S3378 -3.2 D9446 -2.6 
 

  

C-104 -5.2 A0487 -4.4 SML0492 -3.9 C5923 -3.6 B-016 -3.1 I9532 -2.6 
 

  

H0131 -5.2 A0966 -4.4 E-101 -3.9 C6022 -3.6 B-138 -3.1 K1136 -2.6 
 

  

D9891 -5.1 C7897 -4.4 A-242 -3.9 C7632 -3.6 B5683 -3.1 K3375 -2.6 
 

  

E8375 -5.1 R0758 -4.4 C1618 -3.9 C8031 -3.6 B9308 -3.1 M0253 -2.6 
 

  

G-133 -5.1 A6883 -4.3 C-191 -3.9 D6321 -3.6 SML0520 -3.1 M7945 -2.6 
 

  

H9002 -5.1 B-135 -4.3 D1064 -3.9 D8696 -3.6 A3773 -3.1 O7389 -2.6 
 

  

I-122 -5.1 B5016 -4.3 D5766 -3.9 I5409 -3.6 A9605 -3.1 R8404 -2.6 
 

  

M2727 -5.1 PZ0142 -4.3 D7644 -3.9 M-149 -3.6 D-002 -3.1 S9186 -2.6 
 

  

P0099 -5.1 SML018

9 

-4.3 D9571 -3.9 O3752 -3.6 D126608 -3.1 SML0275 -2.6 
 

  

C-130 -5.1 A-178 -4.3 E1779 -3.9 P7412 -3.6 D-129 -3.1 T9025 -2.6 
 

  

A0257 -5.1 A7250 -4.3 E9531 -3.9 P7561 -3.6 D7505 -3.1 X4753 -2.6 
 

  

B8262 -5.0 A7824 -4.3 G-017 -3.9 PZ0116 -3.6 D8008 -3.1 C-192 -2.6 
 

  

C0625 -5.0 D7443 -4.3 G3796 -3.9 R-103 -3.6,     

-19,4 

D9190 -3.1 A9861 -2.6 
 

  

C1172 -5.0 E5156 -4.3 G7795 -3.9 R6152 -3.6 D9766 -3.1 I7160 -2.6 
 

  

F3680 -5.0 F-124 -4.3 I-135 -3.9 T6950 -3.6 H0126 -3.1 M3071 -2.6 
 

  

A2729 -5.0 G8134 -4.3 I-146 -3.9 A4669 -3.5 H8627 -3.1 N7261 -2.6 
 

  

A8835 -5.0 O5889 -4.3 I3639 -3.9 C0737 -3.5 I6659 -3.1 N7778 -2.6 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

C9901 -5.0 C3118 -4.3 L9787 -3.9 C0987 -3.5 I8250 -3.1 O8757 -2.6 
 

  

D-003 -5.0 D0676 -4.3 M2901 -3.9 A6664 -3.5 L0664 -3.1 O9126 -2.6 
 

  

D2531 -5.0 D5439 -4.3 M3127 -3.9 A9013 -3.5 L2411 -3.1 P4509 -15,6 
 

  

E3263 -5.0 H1252 -4.3 M3184 -3.9 C-101 -3.5 L5647 -3.1 P4670 -2.6 
 

  

F4646 -5.0 H2775 -4.3 M4145 -3.9 C-102 -3.5 M1559 -3.1 P6402 -2.6 
 

  

H9772 -5.0 H6036 -4.3 M5441 -3.9 C-117 -3.5 M4910 -3.1 T7205 -2.6 
 

  

I2760 -5.0 I0157 -4.3 M6760 -3.9 C-147 -3.5 M5391 -3.1 T8703 -2.6 
 

  

L2167 -5.0 I-114 -4.3 M7319 -3.9 C-203 -3.5 M6500 -3.1 X3629 -2.6 
 

  

P9623 -5.0 I-117 -4.3 M7684 -3.9 C-237 -3.5 S-008 -3.1 C-197 -2.5 
 

  

SML00

15 

-5.0 L6545 -4.3 N0287 -3.9 D0411 -3.5 S4443 -3.1 D3634 -2.5 
 

  

T1132 -5.0 M2525 -4.3 P0618 -3.9 D1262 -3.5 SML0226 -3.1 D4007 -2.5 
 

  

A1824 -5.0 M2537 -4.3 PZ0107 -3.9 D-138 -3.5 SML0613 -3.1 D6899 -2.5 
 

  

C7291 -5.0 PZ0013 -4.3 PZ0114 -3.9 D2926 -3.5 U6758 -3.1 E2031 -2.5 
 

  

P6909 -5.0 T1505 -4.3 PZ0137 -3.9 D7938 -3.5 Y3125 -3.1 E3380 -2.5 
 

  

R0875 -5.0 T4143 -4.3 PZ0141 -3.9 E0381 -3.5 C-108 -3.1 E4375 -2.5 
 

  

A0232 -4.9 T4425 -4.3 S4528 -3.9 E1896 -3.5 D1260 -3.1 S8688 -2.5 
 

  

F2802 -4.9 C7005 -4.3 S5192 -3.9 E2375 -3.5 D0943 -3.1 SML0610 -2.5 
 

  

A9834 -4.9 C8645 -4.3 T1443 -3.9 F6513 -3.5 N3398 -3.1 SML0824 -2.5 
 

  

C6492 -4.9 M5793 -4.3 T6031 -3.9 G0668 -3.5 N3529 -3.1 SML0864 -2.5 
 

  

G-002 -4.9 N8534 -4.3 U-105 -3.9 H1512 -3.5 N7634 -3.1 B5435 -2.5 
 

  

G0419 -4.9 P1918 -4.3 U5882 -3.9 I-138 -3.5 O-100 -3.1 M-001 -2.5 
 

  

H0627 -4.9 P5396 -4.3 V4629 -3.9 I5627 -3.5 O2881 -3.1 N-153 -2.5 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

H8125 -4.9 PZ0111 -4.3 V6383 -3.9 L-131 -3.5 O9637 -3.1 N-183 -2.5 
 

  

I0375 -4.9 P-203 -4.3 N8403 -3.9 L4376 -3.5 P-105 -3.1 N4382 -2.5 
 

  

I2279 -4.9 P8813 -4.3 N8659 -3.9 L8533 -3.5 P1784 -3.1 P2278 -2.5 
 

  

I4409 

(#) 

-4.9,  

-19,7 

R5648 -4.3 P5295 -3.9 M1777 -3.5 P1801 -3.1 PZ0102 -2.5 
 

  

L4900 -4.9 B2417 -4.2 P5654 -3.9 M5644 -3.5 P4651 -3.1 R2530 -2.5 
 

  

M6191 -4.9 G6548 -4.2 A1237 -3.9 M6524 -3.5 P6499 -3.1 S2201 -2.5 
 

  

SML02

16 

-4.9 A8404 -4.2 A1980 -3.9 M6628 -3.5 P7295 -3.1 S3065 -2.5 
 

  

SML02

69 

-4.9 C9369 -4.2 B5063 -3.9 O1141 -3.5 P8852 -3.1 SML0683 -2.5 
 

  

SML06

60 

-4.9 D-108 -4.2 P6656 -3.9 PZ0016 -3.5 PZ0101 -3.1 A4562 -2.4 
 

  

N5023 -4.9 D5676 -4.2 P6777 -3.9 S-006 -3.5 PZ0117 -3.1 B-134 -2.4 
 

  

P3510 -4.9 D6035 -4.2 P8013 -3.9 SML0223 -3.5 R0500 -3.1 C0862 -2.4 
 

  

194336 -4.9 F-114 -4.2 P9233 -3.9 T0625 -3.5 S5321 -3.1 F4303 -2.4 
 

  

211672 -4.9 F9677 -4.2 P9547 -3.9 T-104 -3.5 SML0711 -3.1 F8257 -2.4 
 

  

A3145 -4.9 T2057 -4.2 PZ0112 -3.9 T6943 -3.5 B-102 -3.0 N2538 -2.4 
 

  

C3930 -4.9 V1377 -4.2 R9525 -3.9 V7264 -3.5 C2538 -3.0 PZ0012 -2.4 
 

  

C6895 -4.9 G-007 -4.2 S2812 -3.9 C8773 -3.5 D3943 -3.0 SML0639 -2.4 
 

  

G5794 -4.9 H8645 -4.2 S7936 -3.9 E9658 -3.5 A1362 -3.0 T5648 -2.4 
 

  

P6902 -4.9 H9876 -4.2 SML0550 -3.9 H8664 -3.5 B6813 -3.0 D2763 -2.4 
 

  

Q-109 -4.9 I-106 -4.2 Z2777 -3.9 P-118 -3.5 C0996 -3.0 H4001 -2.4 
 

  

S7947 -4.9 I7016 -4.2 C2235 -3.8 P7780 -3.5 C1119 -3.0 T-122 -2.4 
 

  

A4638 -4.8 M0763 -4.2 A-155 -3.8 P8511 -3.5 C3618 -3.0 Y0503 -2.4 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

B4555 -4.8 M1818 -4.2 A6476 -3.8 PZ0108 -3.5 D-104 -3.0 M-104 -2.4 
 

  

C1159 -4.8 M2398 -4.2 A8676 -3.8 Q3251 -3.5 F0881 -3.0 N5501 -2.4 
 

  

A-129 -4.8 PZ0211 -4.2 A9251 -3.8 R-104 -3.5 F-100 -3.0 O0250 -2.4 
 

  

A8003 -4.8 SML009

1 

-4.2 A9809 -3.8 R7385 -3.5 F1016 -3.0 O1008 -2.4 
 

  

A9256 -4.8 SML013

0 

-4.2 C8863 -3.8 R9644 -3.5 G6416 -3.0 P4015 -2.4 
 

  

B2009 -4.8 SML017

9 

-4.2 D-1920-6 -3.8 S2876 -3.5 I-160 -3.0 SML0612 -2.4 
 

  

E3149 -4.8 C3635 -4.2 D8040 -3.8 S5013 -3.5 I18008 -3.0 R-140 -2.4 
 

  

G0639 -4.8 C4238 -4.2 H3288 -3.8 S8197 -3.5 K0250 -3.0 T2952 -2.4 
 

  

R0158 -4.8 C5134 -4.2 PZ0178 -3.8 A3539 -3.4 K1751 -3.0 Y4877 -2.3 
 

  

S3316 -4.8 C6645 -4.2 SML0594 -3.8 B2292 -3.4 L0258 -3.0 A8852 -2.3 
 

  

SML07

76 

-4.8 M-137 -4.2 T9652 -3.8 C1754 -3.4 L4408 -3.0 D6940 -2.3 
 

  

T-101 -4.8 N-115 -4.2 C-141 -3.8 S3322 -3.4 M2776 -3.0 F6627 -2.3 
 

  

A7606 -4.8 O3125 -4.2 C-223 -3.8 A8054 -3.4 M3262 -3.0 G4796 -2.3 
 

  

H-108 -4.8 P6500 -4.2 D1542 -3.8 C-144 -3.4 M3281 -3.0 PZ0008 -2.3 
 

  

H1377 -4.8 A2129 -4.2 I2764 -3.8 C-231 -3.4 M3668 -3.0 B175 -2.3 
 

  

N1786 -4.8 P7505 -4.2 J4829 -3.8 D5290 -3.4 M3953 -3.0 H8250 -2.3 
 

  

T2528 -4.8 P8139 -4.2 L9664 -3.8 D5385 -3.4 M4796 -3.0 I3766 -2.3 
 

  

C6048 -4.8 B2640 -4.1 M7065 -3.8 E1383 -3.4 PZ0011 -3.0 M-105 -2.3 
 

  

C6628 -4.8 B3650 -4.1 SML0679 -3.8 K3888 -3.4 PZ0121 -3.0 M-107 -2.3 
 

  

C7912 -4.8 B5275 -4.1 SML0777 -3.8 L2037 -3.4 S3567 -3.0 M9292 -2.3 
 

  

I0160 -4.8 B5399 -4.1 T1512 -3.8 L2906 -3.4 S5567 -3.0 M9656 -2.3 
 

  

M9511 -4.8 C0750 -4.1 T4264 -3.8 L5783 -3.4 S8822 -3.0 N-158 -2.3 
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Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm Cat No ΔΤm 

PZ0135 -4.8 C1251 -4.1 T4500 -3.8 M4531 -3.4 SML0817 -3.0 O0877 -2.3 
 

  

218359 -4.8 C1290 -4.1 T5576 -3.8 M5379 -3.4 T7665 -3.0 PZ0124 -2.3 
 

  

SML05

11 (#) 

-4.8,   

-21,8 

A4508 -4.1 T5625 -3.8 M6517 -3.4 U-103 -3.0 SML0246 -2.3 
 

  

A3711 -4.7 A-138 -4.1 T6764 -3.8 SML0233 -3.4 U-104 -3.0 E9750 -2.2 
 

  

A7009 -4.7 A-162 -4.1 C4542 -3.8 T0318 -3.4 U-106 -3.0 F8791 -2.2 
 

  

A7410 -4.7 D7909 -4.1 C7230 -3.8 T6164 -3.4 Y-101 -3.0 SML0252 -2.2 
 

  

A9657 -4.7 D9815 -4.1 L5420 -3.8 T7254 -3.4 C6305 -3.0 T9262 -2.2 
 

  

A9699 -4.7 E4660 -4.1 M2199 -3.8 U-115 -3.4 C8221 -3.0 K3519 -2.2 
 

  

B0385 -4.7 F9427 -4.1 P5052 -3.8 Z1252 -3.4 D-033 -3.0 M-116 -2.2 
 

  

B1266 -4.7 G-110 -4.1 120693 -3.8 M-108 -3.4 F0430 -3.0 M4699 -2.2 
 

  

C6617 -4.7 H-128 -4.1 A2169 -3.8 M8131 -3.4 K1015 -3.0 M9125 -2.2 
 

  

F-132 -4.7 H9523 -4.1 G9048 -3.8 N-149 -3.4 P9391 -3.0 N-156 -2.2 
 

  

G6793 -4.7 I5879 -4.1 P-126 -3.8 N8784 -3.4 PZ0192 

(*) 

-3.0, 

10.3 

N4779 -2.2 
 

  

N2540 -4.7 L8539 -4.1 P-154 -3.8 O0886 -3.4 S0758 -3.0 N5751 -2.2 
 

  

PZ0005 -4.7 P9872 -4.1 P8386 -3.8 P5679 -3.4 S2501 -3.0 N7127 -2.2 
 

  

PZ0007 -4.7 PZ0106 -4.1 PZ0103 -3.8 C3025 -3.4 SML0518 -3.0 O2751 -2.2 
 

  

S2671 -4.7 SML019

1 

-4.1 Q-102 -3.8 I5784 -3.4 SML0557 -3.0 P0130 -2.2 
 

  

S8567 -4.7 SML021

0 

-4.1 Q2128 -3.8 R-101 -3.4 Z4626 -3.0 P4405 -2.2     
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Table S4: Compounds tested in previous clinical trials of Phase II or III in ALS patients with 
inconclusive results or failure to demonstrate significantly importance or implications with 
safety. Including those by efficacy in studies from SOD1 murine models. (Those carried out 
before 1993 are not related to SOD1). 
 

Compound Reference and year  (speculated) mechanism /comments  

Ceftriaxone [3,4,5] Neuroprotection related to mediating glutamate toxicity by 
increasing expression of EAAT2 an its biochemical and 
functional activity in SOD1(G93A) animal models [6]. 

Guo et al. noticed a reduction in SOD1 aggregates in 
EAAT2/G93A double tg mice (not through protein-compound 
interaction) [5]. Toxicity issues during CT [4]. 

Talampanel (8-methyl-7H-
1,3-
dioxolo(2,3)benzodiazepin
e) 

[7] Probably implicated with excitotoxicity mechanisms through 
ionotropic glutamate receptors (that are activated by 
glutamate). 

Tamoxifen [8,9] Attenuates TDP-43 aggregation and enhances autophagy. 

Minocycline [10,11] Anti-apoptotic and anti-inflammatory effects in vitro. 
Proceeded to III with contradictory results! 

Inhibits activity of caspase-1, caspase-3, microglial activation, 
inducible nitric oxide synthetase up-regulation and inhibits 
mitochondrial cytochrome c release, all related to ALS [12,13]. 

It delayed disease onset and extended survival in SOD1(G93A) 
tg mice [12,13] and G37R [14]. 

TCH346  [15] Antiapoptotic effect by binding to glyceraldehyde 3-phosphate 
dehydrogenase (GAPDH) and blocking its apoptotic pathway. 

 Coenzyme Q10  [16] Antioxidant and mitochondrial co-factor Promising data from tg 
mice [17]. 

 Vitamin E  [18–20] Antioxidant. In SOD mice model [21] delays onset of clinical 
disease and slows progression.  

Celecoxib  [22] COX-2 inhibitor agent for arthritis that blocks prostaglandin 
synthesis. Related with anti-inflammatory action. In 
SOD1(G93A) tg mouse model delayed the onset of weakness 
and prolonged survival  [23]. 

 Creatine  [24,25] Related to energy metabolism and may attenuate 
mitochondrial dysfunction. Prolonged survival in mice [26]. 

Copaxone  [27] Immunomodulatory through interaction of T-cells with 
microglial cells (prolongs expectancy in SOD mice [28]. 

Insulin-like growth factor 
(IGF-1, ormyotrophin) 

[29] In SOD1 mice [30] protects mitochondria from apoptosis and 
upregulates mitophagy.  

brain derived 
neurotrophic factor, 
ciliary neurotrophic 
factor, glial cell line 
derived neurotrophic 
factor, xaliproden 

[15,31,32, 33] 
 

Neurotrophic effect. 

ONO-2506 (homologue of 
valproic acid)  

[34, 35] 
 

Antioxidative and antiapoptotic properties. 

In SOD1 mice prolongs survival [36].  
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Compound Reference and year  (speculated) mechanism /comments  

valproate/lithium 

 

[37,38] In SOD1(G93A) mice delayed the onset of symptoms, prolonges 
lifespan and decreased neurological deficit scores [39]. The trial 
stopped.  

Lithium [40] The trial stopped. 

CK-2017357 (Tirasemtiv) [41,42] Fast skeletal muscle troponin activator. 

Proceeded to III. 

KNS-760704 
(dexpramipexole) 

[43, 44,45] Neuroprotection in SOD1G93A mouse model, maintaining 
mitochondrial function. Proceeded to trial III. 

Methylcobalamin (vit B12) [46,47] Neuroprotective effect: acts as a coenzyme by donating methyl 
in homocysteine remethylation, reducing homocysteine levels 
related to neurodegeneration [48]. The second trial used ultra-
high dose and showed more promising results.  

Topiramate [49] Antioxidant. 

 

Phenylbutyrate sodium [50] Transcription regulation, improvement of PT pathways. In tg 
mice reduced SOD1-positive aggregates and dosage-
dependently prolonged survival [51]. 

Statins [52] Neuroprotective-immunomodulatory effect. 

Indinavir [53] Other-toxicity. 

Verapamil [54] Calcium regulation. In SOD1(G93A) mice delaying onset of ALS 
and prolonging lifespan. Improved autophagic flux, reduced 
SOD1 protein aggregation, ameliorating ER stress and inhibiting 
glia activation [55]. 

Nimodipine  [56] Calcium regulation. 

Branched-Chain 
Aminoacids 

[57] Energy metabolism. 

thyrotropin releasing 
hormone (TRH) 

[58] Trophic factor. 

Octacosanol [59] Anti-iflammatory  

Tilorone [60] Other  

Isoprinosine [61] Other 

Cyclosporin [62] Keep et al. using a SOD1(G93A) tg mice validated 
neuroprotective action when it crosses the BBB. Its 
administration prolonged survival of late stage ALS tg animals, 
relating its mechanism of action to mitochondrial function [63].  

GABApentin [64,65] 

  

Possible presynaptic inhibitor of glutamate biosynthesis. 

Pentoxifylline [66] Other 

Ravulizumab/Zilucoplan (NCT04248465)/(NCT0429
7683, NCT04436497), 
respectively 

Targets complement cascade (part of immune system). 

Levosimendan (NCT03948178) Binds to troponin C and sensitizes cardiac and skeletal muscle to 
calcium. 
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Compound Reference and year  (speculated) mechanism /comments  

Ropinirol  [67] Used to treat PD. 

Dexpramipexole NCT01281189 Used to treat PD. 

Ezogabine (Retigabine) NCT02450552 Other 

Thalidomide [68] Immunomodulatory agent: inhibits the expression of TNF-alfa 
and other cytokines. In SOD1(G93A) mouse model enhanced 
motor performance, decreased motor neuron cell death, and 
increased life span [69].  

Olesoxime [70] MItochondrial pore modulator. Sunyach et al. [71] using 
SOD1(G93A) mice showed that it delays disease onset and 
improves survival by slowing muscle denervation, microglial 
activation, astrogliosis and MN death.  

Rasagiline  (NCT01879241), 
(NCT01786603) 

Inhibitor of monoamine oxidase B, antioxidant and anti-
apoptotic functions. Presented significant dose-dependent 
therapeutic effect on motor function and survival of the animals 
[72]. 

Pioglitazone [73] 

 

Peroxisome proliferator-activated receptor gama agonist acting 
as potent anti-inflammatory and neuroprotective agent.  

Treated SOD1(G93A) tg mice revealed improved muscle 
strength, delayed disease onset, and tretated animals survived 
significantly longer. 

Pimozide [74] The drug is safe and well tolerated  while a phase II randomized, 
placebo controlled, double-blinded, multi-centre clinical trial 
has not been finished yet. 
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Table S5: Recent compounds (or approaches) with current interest and on going trials 48. 
They do not show direct connection with SOD1 aggregation but were firstly used in SOD1-
associated ALS animal models. 

 

Compound Reference and 
year 

(speculated) mechanism /comments 

Masitinib 

  

[75] Tyrosine kinase inhibitor exerts neuroprotection and immunomodulation by 
affecting microglia, macrophage, and mast cell activity in central and peripheral 
nervous systems [48]. In SOD1(G93A) mouse model extended survival post 
paralysis [76]. Long-term overall survival data [77] suggest that it could prolong 
survival by over 2 years if treatment starts prior to severe impairment of 
functionality. 

Induced 
pluripotent 
stem cells (iPS) 

Baloh et al. [78] 
reviews some 
examples of small 
scale clinical trials  

Indirect applications in drug discovery for ALS [79,80].  

Direct application aims to autologous stem cell transplantation therapies [9] and 
includes mesenchymal stem cells, immune cells, fetal neuron progenitor cells [78]. 

Bosutinib [79] Src/c-Abl inhibitor. In SOD1(G93A) mice delayed disease onset and increased 
modestly their life span [81]. 

Ibudilast  [82] Anti-inflammatory role by affecting macrophages, and glial cells. 

Ambroxol [83] β-glucocerebrosidace 2 (GBA2) inhibitor for the treatment of respiratory tract 
infectious disorders. In SOD1(G85R) tg mouse model deleayed disease onset, 
improved motor function, and rescued MN death by regulating the 
glycosphingolipid metabolism.  
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Table S6: Glide and Induced Fit Docking (IFD) theoretical scoresa (kcal/mol) of the 12 LOPAC® 
molecules interacting with SOD1(A4V) in different binding pockets. 

aThe lowest energy structure scores of each ligand are shown in the table. 

 

 

 

 

 

 

 

  

 Pocket 1 Pocket 2 Pocket 3 Pocket 4 

LIGANDS Docking 
Score 

IFD 
Score 

Docking 
Score 

IFD  
Score 

Docking 
Score 

IFD  
Score 

Docking 
Score 

IFD  
Score 

Aurothioglucose -5.624 -653.63 -4.255 -649.16 -5.486 -652.71 -4.344 -650.1 
Bexarotene -4.874 -660.49 -3.34 -652.18 -3.907 -654.52 -3.38 -653.1 
Bosutinib -4.987 -659.3 -3.425 -653.43 -3.484 -657.56 -2.776 -657.2 
Calcimycin  -5.579 -660.86 -3.355 -653.88 -3.584 -652.50 -3.383 -651.2 
Cephalosporin C  -5.443 -663.16 -3.612 -658.33 -5.017 -660.21 -4.059 -659.2 
Cyclosporine -5.251 - -3.169 - - - -1.809 - 
Diacylglycerol kinase 
inhibitor II -4.822 -658.62 -2.357 -653.48 -3.177 -655.17 -2.071 -654.6 

Ganciclovir -5.937 -656.09 -4.655 -654.35 -6.010 -656.13 -3.836 -654 
Icaritin -5.472 -658.77 -2.969 -650.07 -4.660 -654.27 - -654.4 
N,N-Dihexyl-2-(4-
fluorophenyl)indole-3-
acetamide 

-4.345 -659.64 -2.552 -651.31 -2.932 -654.67 -2.051 -654.4 

Rabeprazole  -5.99 -663.72 -4.944 -654.88 -5.201 -656.83 -4.123 -656.2 
Theophylline -6.318 -654.48 -5.423 -651.89 -5.378 -654.79 -4.844 -650.5 
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