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1. MS Information and Spectra 
 
All the following mass spectra data were collected using ESI-MS (Waters Acquity QDa). 
 
Table S1. MS characterization of synthetic peptides. 
 

Peptide 
# 

Peptide 
Name 

Exact Mass 
(Theoretical) 

Mass 
(Observed) 

1 Cz110731 1106.48 1106.09 
2 reg3b23 1668.58 1668.49 
3 MVIIA32 2637.10 2636.39 
4 KIIIA33 1882.64 1882.44 
5 BuIIIB34 2761.17 2760.91 
6 gm9a35 2797.00 2797.15 

 

 
Figure S1. MS characterization of Cz1107. (A) The linear peptide with S-Mob groups; m/z 675.02 

[M + 2H]2+. (B) The linear peptide with S-Acm groups; m/z 626.21 [M + 2H]2+. (C) Cz1107; m/z 

1107.09 [M + H]+, m/z 554.11 [M + 2H]2+. 
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Figure S2. MS characterization of reg3b and its intermediates. (A) Linear peptide with one pair of 

free thiols and two pairs protected by S-Mob and S-Acm groups; m/z 1029.23 [M + 2H]2+, 686.48 [M 

+ 3H]3+. (B) Monodisulfide intermediate after DTDP treatment; m/z 1028.21 [M + 2H]2+, 685.88 [M + 

3H]3+. (C) Intermediate with two disulfide bonds after iodine treatment; m/z 956.29 [M + 2H]2+. (D) 

reg3b; m/z 835.34 [M+2H]2+, 557.10 [M + 3H]3+. All reported m/z values correspond to fragmenta-

tion peaks. 
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Figure S3. MS characterization of MVIIA and its intermediates. (A) Linear peptide with one pair of 

free thiols and two pairs protected by S-Mob and S-Acm groups; m/z 757.30 [M + 4H]4+, 606.19 [M 

+ 5H]5+. (B) Monodisulfide intermediate after DTDP treatment; m/z 1008.61 [M + 3H]3+, 756.89 [M + 

4H]4+, 605.63 [M + 5H]5+. (C) Intermediate with two disulfide bonds after iodine treatment; m/z 

960.57 [M + 3H]3+, 720.72 [M + 4H]4+. (D) MVIIA; m/z 879.71 [M + 3H]3+, 659.44 [M + 4H]4+, 528.26 

[M + 5H]5+. All reported m/z values correspond to fragmentation peaks. 
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Figure S4. MS characterization of KIIIA and its intermediates. (A) Linear peptide with one pair of 

free thiols and two pairs protected by S-Mob and S-Acm groups; m/z 1136.45 [M + 2H]2+, 757.88 [M 

+ 3H]3+, 568.39 [M + 4H]4+. (B) Monodisulfide intermediate after DTDP treatment; m/z 1135.35 [M + 

2H]2+, 757.23 [M + 3H]3+. (C) Intermediate with two disulfide bonds after iodine treatment; m/z 

1063.20 [M + 2H]2+, 709.50 [M + 3H]3+. (D) KIIIA; m/z 942.30 [M + 2H]2+, 628.43 [M + 3H]3+, 471.61 [M 

+ 4H]4+. All reported m/z values correspond to fragmentation peaks. 
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Figure S5. MS characterization of gm9a and its intermediates. (A) Linear peptide with one pair of 

free thiols and two pairs protected by S-Mob and S-Acm groups; m/z 1062.62 [M + 3H]3+, 797.23 [M 

+ 4H]4+. (B) Monodisulfide intermediate after DTDP treatment; m/z 1062.11 [M + 3H]3+, 796.85 [M + 

4H]4+. (C) Intermediate with two disulfide bonds after iodine treatment; m/z 1013.92 [M + 3H]3+, 

760.66 [M + 4H]4+. (D) gm9a; m/z 933.34 [M + 3H]3+, 700.32 [M + 4H]4+. All reported m/z values cor-

respond to fragmentation peaks. 
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Figure S6. MS characterization of BuIIIB and its intermediates. (A) Linear peptide with one pair of 

free thiols and two pairs protected by S-Mob and S-Acm groups; m/z 1050.61 [M + 3H]3+, 788.12 [M 

+ 4H]4+, 630.72 [M + 5H]5+. (B) Monodisulfide intermediate after DTDP treatment; m/z 1050.01 [M + 

3H]3+, 787.75 [M + 4H]4+, 630.38 [M + 5H]5+. (C) Intermediate with two disulfide bonds after iodine 

treatment; m/z 1002.08 [M + 3H]3+, 751.78 [M + 4H]4+, 601.55 [M + 5H]5+. (D) BuIIIB; m/z 921.33 [M + 

3H]3+, 691.33 [M + 4H]4+, 553.09 [M + 5H]5+. All reported m/z values correspond to fragmentation 

peaks. 
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2. Synthetic schemes of KIIIA, BuIIIB and gm9a 
 

 
Figure S7. Synthetic scheme of conotoxin KIIIA. 
 
 

 
Figure S8. Synthetic scheme of conotoxin BuIIIB. 
 
 

 
Figure S9. Synthetic scheme of conotoxin gm9a.  
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3. HPLC chromatograms and CD Spectra 
 

 
Figure S10. Synthesis of conotoxin KIIIA. (A) HPLC chromatograms of the reaction progression. (i) 

Linear peptide with one pair of free thiols and two pairs protected by S-Mob and S-Acm groups; 

(ii) added DTDP to facilitate the formation of the first disulfide bond; (iii) monodisulfide interme-

diate; (iv) the second disulfide bond was formed through I2-mediated S-Acm oxidation; (v) inter-

mediate with two disulfide bonds; (vi) treated with TFA/TIS/H2O (95:2.5:2.5) at 45 ℃ for 18 h to 

remove the S-Mob groups; (vii) added a small amount of iodine to the reaction products in (vi). (B) 

The HPLC chromatogram of synthetic KIIIA. (C) CD spectrum of the synthetic KIIIA. 
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Figure S11. Synthesis of conotoxin gm9a. (A) HPLC chromatograms of the reaction progression. (i) 

Linear peptide with one pair of free thiols and two pairs protected by S-Mob and S-Acm groups; 

(ii) added DTDP to facilitate the formation of the first disulfide bond; (iii) monodisulfide interme-

diate; (iv) the second disulfide bond was formed through I2-mediated S-Acm oxidation; (v) inter-

mediate with two disulfide bonds; (vi) treated with TFA/TIS/H2O (95:2.5:2.5) at 40 ℃ for 4 h to re-

move the S-Mob groups; (vii) added a small amount of iodine to the reaction products in (vi). (B) 

The HPLC chromatogram of synthetic gm9a. (C) CD spectrum of the synthetic gm9a. 



S10 
 

 
Figure S12. Synthesis of conotoxin BuIIIB. (A) HPLC chromatograms of reaction progression. (i) 

Linear peptide with one pair of free thiols and two pairs protected by S-Mob and S-Acm groups; 

(ii) added DTDP to facilitate the formation of the first disulfide bond; (iii) monodisulfide interme-

diate; (iv) the second disulfide bond was formed through I2-mediated S-Acm oxidation; (v) inter-

mediate with two disulfide bonds; (vi) treated with TFA/TIS/H2O (95:2.5:2.5) at 40 ℃ for 4 h to re-

move the S-Mob groups; (vii) added a small amount of iodine to the reaction products in (vi). (B) 

The HPLC chromatogram of synthetic BuIIIB. (C) CD spectrum of the synthetic BuIIIB. 
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Figure S13. HPLC analysis of KIIIA reactions for S-Mob removal at different temperatures. A. Af-

ter incubation for 24 h at 40 ℃; B. after incubation for 18 h at 45 ℃; C. after incubation for 12 h at 

50 ℃. 
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4. HPLC of Crude Peptides 

 
Figure S14. HPLC traces of crude peptides after treatment with reagent K. (A) Cz1107-Mob, 55.2% 

yield. (B) Cz1107-Acm, 49.4% yield. (C) reg3b, 35.0% yield. (D) KIIIA, 38.0% yield. (E) MVIIA, 26.8% 

yield. (F) BuIIIB, 22.6% yield. (G) gm9a, 20.0% yield. 
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5. 1H NMR of MVIIA and reg3b 

 

Figure S15. 1H NMR of MVIIA and reg3b. 
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