
 

 

Acta Cryst. (2024). D80,  https://doi.org/10.1107/S2059798324000329        Supporting information 

 
Volume 80 (2024) 

Supporting information for article: 

Fragment-based screening targeting an open form of the SARS-
CoV-2 main protease binding pocket  

Chia-Ying Huang, Alexander Metz, Roland Lange, Nadia Artico, Céline Potot, 
Julien Hazemann, Manon Müller, Marina Dos Santos, Alain Chambovey, Daniel 
Ritz, Deniz Eris, Solange Meyer, Geoffroy Bourquin, May Sharpe and Aengus 
Mac Sweeney 

 

  



 

 

Acta Cryst. (2024). D80,  https://doi.org/10.1107/S2059798324000329        Supporting information, sup-1 

 

S1. Cloning and expression 

SARS-CoV-2 3CLpro expression as a Hexa-histidine-SUMO-fusion protein 

amino acid sequence: 
 

MGSSHHHHHHGSGLVPRGSASMSDSEVDQEAKPEVKPEVKPETHINLKVSDGSS

EIFFKIKKTTPLRRLMEAFAKRQGKEMDSLRFLYDGIRIQADQTPEDLDMEDND
IIEAHREQIGGSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHV

ICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANP
KTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGF

NIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVN
VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQ

TGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQ 
 

Black: Hexa-His tag and linker ; Blue: SUMO ; Red: 3CLpro 

 

S2. Hexahistidine SUMO-3CLpro 

425 aas; Mol Wt 47194.9, Isoelectric Pt (pI) 5.80 

 

Amino acid sequence “Backtranseq”; E. coli codon usage high  

https://www.ebi.ac.uk/Tools/st/emboss_backtranseq/ 

 

S3. DNA synthesized (Genscript) and cloned into pET29a+ 

CATATGGGTTCTTCTCACCACCACCACCACCACGGTTCTGGTCTGGTTCCGCGTG

GTTCTGCGTCTATGTCTGACTCTGAAGTTGACCAGGAAGCGAAACCGGAAGTTAA

ACCGGAAGTTAAACCGGAAACCCACATCAACCTGAAAGTTTCTGACGGTTCTTCT

GAAATCTTCTTCAAAATCAAAAAAACCACCCCGCTGCGTCGTCTGATGGAAGCGT

TCGCGAAACGTCAGGGTAAAGAAATGGACTCTCTGCGTTTCCTGTACGACGGTAT

CCGTATCCAGGCGGACCAGACCCCGGAAGACCTGGACATGGAAGACAACGACAT

CATCGAAGCGCACCGTGAACAGATCGGTGGTTCTGGTTTCCGTAAAATGGCGTTC

CCGTCTGGTAAAGTTGAAGGTTGCATGGTTCAGGTTACCTGCGGTACCACCACCC
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TGAACGGTCTGTGGCTGGACGACGTTGTTTACTGCCCGCGTCACGTTATCTGCAC

CTCTGAAGACATGCTGAACCCGAACTACGAAGACCTGCTGATCCGTAAATCTAAC

CACAACTTCCTGGTTCAGGCGGGTAACGTTCAGCTGCGTGTTATCGGTCACTCTA

TGCAGAACTGCGTTCTGAAACTGAAAGTTGACACCGCGAACCCGAAAACCCCGA

AATACAAATTCGTTCGTATCCAGCCGGGTCAGACCTTCTCTGTTCTGGCGTGCTA

CAACGGTTCTCCGTCTGGTGTTTACCAGTGCGCGATGCGTCCGAACTTCACCATC

AAAGGTTCTTTCCTGAACGGTTCTTGCGGTTCTGTTGGTTTCAACATCGACTACGA

CTGCGTTTCTTTCTGCTACATGCACCACATGGAACTGCCGACCGGTGTTCACGCG

GGTACCGACCTGGAAGGTAACTTCTACGGTCCGTTCGTTGACCGTCAGACCGCGC

AGGCGGCGGGTACCGACACCACCATCACCGTTAACGTTCTGGCGTGGCTGTACGC

GGCGGTTATCAACGGTGACCGTTGGTTCCTGAACCGTTTCACCACCACCCTGAAC

GACTTCAACCTGGTTGCGATGAAATACAACTACGAACCGCTGACCCAGGACCAC

GTTGACATCCTGGGTCCGCTGTCTGCGCAGACCGGTATCGCGGTTCTGGACATGT

GCGCGTCTCTGAAAGAACTGCTGCAGAACGGTATGAACGGTCGTACCATCCTGG

GTTCTGCGCTGCTGGAAGACGAATTCACCCCGTTCGACGTTGTTCGTCAGTGCTC

TGGTGTTACCTTCCAGTAATAGGGATCC 

 
 

 

S4. Storage buffer (X-ray) 

20 mM Tris-HCl pH 7.8, 150 mM NaCl, 1 mM TCEP, 1 mM EDTA 

 

S5. Storage buffer (Rapidfire MS) 

20 mM Tris-HCl pH 7.8, 150 mM NaCl, 1 mM TCEP, 1 mM EDTA, 5% glycerol 
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Figure S1 Comparison of the active site cavity conformations of different 3CLpro structures. The 

protein structures are shown in cartoon representation, with selected active site residues shown in a 

stick representation. The distance is indicated by dashed arrows and corresponding residues are 

highlighted. 

6WQF: Kneller et al 2020 (https://doi.org/10.1038/s41467-020-16954-7) 
6LU7: Jin et al 2020 (https://doi.org/10.1038/s41586-020-2223-y) 
5RGT: Zaidman et al 2021 (https://doi.org/10.1016/j.chembiol.2021.05.018) 
6YNQ: Gunther et al., 2021 (https://doi.org/10.1126/science.abf7945) 
7NUK: Sutanto et al., 2021 (https://doi.org/10.1002/anie.202105584) 
5R83: Douangamath et al., 2020 (https://doi.org/10.1038/s41467-020-18709-w) 
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Figure S2 Pocket openness and accessibility. Depicted are (a) the pocket conformations of PDB 

codes 7c6u (“Type 1” crystals) and (b) 7lcr (“Type 2” crystals) with the protein in surface 

representation and the ligands as stick models. In (c) both structures are superimposed as cartoon 

models highlighting the similarly open pocket conformation, except for the left side rim (Cys44 to 

Ans51, see arrow) that is disordered in 7lcr (green) compared to the helix found for this stretch in 

7c6u (cyan). In (d), the additional superimposition with all fragment-bound structures reported in the 

study (rose cartoon) reveals similar pocket conformations with the majority exhibiting an ordered rim 

section. Also the crystal packing close to the pocket, and hence the accessibility, is similar for both 

crystal forms as shown for (e) 7c6u and for (f) 7lcr, with surface representations for the asymmetric 

unit containing the pocket of interest (green) and close-by symmetry mates (yellow). 
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Figure S3 A substrate peptide bound to a catalytically inactive mutant of 3CLpro (PDB entry 7mgr). 

The protein is shown in cartoon representation in grey, and the substrate peptide is shown in stick 

representations in blue. Stick models show C (cyan), N (blue) and O (red) atoms. 

 

 

 

 

 

Figure S4 2Fo-Fc electron density contoured at one sigma, showing the covalent bond of (a) cpd-27 

(b) cpd-28 and (c) cpd-29 to Cys145 of 3CLpro. The protein is shown in cartoon representation in grey, 

with the Cys145 side chain in stick representation, and the inhibitors are shown in stick 

representations in magenta. Stick models show C (magenta), N (blue), O (red), F (light blue) and Cl 

(green) atoms. 
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Table S1 SMILES codes, occupancy and 2mFo-DFc real space correlation coefficient (RSCC, 

from PDB validation report) of 3CLpro fragment hits. Where multiple copies of the ligand are present 

in the structure, the highest RSCC value is shown. 

* Fragments bound to the protein in different locations.  

** Fragments bound to the protein in different conformations at the same location. 

Compound SMILES code Occupancy RSCC 

1 FC(c1cc(-c2ccncc2)n[nH]1)(F)F 0.83 0.76 

2 Nc1cc(Br)cnc1 0.70/0.61* 0.68 

3 Nc(c(Cl)cnc1)c1Cl 0.77/0.67* 0.76 

4 Oc1cc(Cl)cnc1 0.81/0.73* 0.88 

5 CC(c1ccn[nH]1)=O.Cl 0.84/0.71* 0.89 

6 OCc1c[s]c(cc2)c1cc2Cl 0.72/0.82* 0.92 

7 OCc1cc(F)cc2c1OCOC2 0.80 0.88 

8 CC(CC[n](nc1Br)nc1Br)=O 0.60 0.96 

9 CC(Nc(cc1)cc(CCC2)c1C2=O)=O 1.00 0.67 

10 FC(c(cc1)cc2c1[nH]c([C@@H]1CNCC1)n2)(F)F 0.79 0.79 

11 CC(Nc(cc1)c(C(F)(F)F)cc1C#N)=O 0.74 0.81 

12 NCc(cc1)cc2c1OCC2 0.79 0.81 

13 Cc1c(CNC(c2ccccc2)=O)[s]cc1 0.76 0.85 

14 OC(c1cncc(C#CCC2CCCCC2)c1)=O 1.00 0.82 

15 CNCc(cc1)ccc1-c1ccc[s]1 0.80/0.86* 0.95 

16 O=C(c1ccccc1)NCc(cc1)cc2c1OCC2 1.00 0.79 

17 C[n](c(N)c1)nc1-c(cc1)ccc1Cl 0.76 0.73 

18 O=C1NC(c(cccc2)c2F)SC1 0.76/0.78* 0.85 

19 CC(C(Nc1cc(Cl)cc(Cl)c1)=O)O 0.73/0.81* 0.86 

20 O=C(CCC1=O)N1c(ccc(F)c1)c1F 0.46/0.54** 0.87 

21 O=C(CCC1=O)N1c1cc(Cl)cc(Cl)c1 1.00 0.84 

22 CN(C)C(COc1cc2ccccc2cc1)=O 0.80/0.20** 0.79 

23 O=C(c1ncccc1)c1nc2ccccc2cc1 0.83 0.88 

24 N#CCC(NC1CCCCC1)=O 0.83 0.86 

25 OC(c1cc(-c2cnccc2)ccc1)=O 0.73 0.84 

26 NCc(cc1)cnc1-c1ccccc1 0.85 0.82 

27 CC(N12)=CSC1=NC(C=O)=CC2=O 0.78 0.85 

28 O=C(c(cc(cc1)F)c1N1)C1=O 0.84/0.94/0.81* 0.92 

29 O=C(c(c(N1)c(cc2)Cl)c2Cl)C1=O 1.00/1.00/1.00* 0.88 


