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Supplementary Table 1. Crystal, data collection, and refinement data of CLC.
	Structure
	CLC

	Empirical formula
	2(C26H40ClN2O8S) · 2(Cl) · 5(H2O)

	Formula weight 
	1313.24

	T (K)
	180

	λ (Å)
	1.54184

	Crystal system
	Orthorhombic

	Space group
	P212121

	a (Å)
	11.7535(2)

	b (Å)
	14.6505(4)

	c (Å)
	37.6933(6)

	α (°)
	90

	β (°)
	90

	γ (°)
	90

	V (Å3)
	6490.6(2)

	Z
	4

	Dcalc (g.cm-3)
	1.344

	µ (mm-1)
	2.88

	F(000)
	2791.978

	θmin, θmax (°)
	3.236, 72.761

	Refl. Collected
	23646

	Refl. Indep., Rint
	12495, 0.082

	Refl. Observed
	11453

	Ref. param., restr.
	837, 56

	GOF
	1.013

	R1 [I > 2σ(I)]
	0.0501

	wR2 [I > 2σ(I)]
	0.1247

	R1 (all data)
	0.0547

	wR2 (all data)
	0.1283

	Flack parameter
	0.004(13)

	Δρmin, Δρmax (e-.Å-3)
	-0.42, 0.44

	CCDC number
	2529822




[image: ]
Supplementary Fig. 1. The numbering scheme of molecule 1 (A) and molecule 2 (B) of the crystal structure of CLC, the ADPs are drawn at a 50% probability level.




[bookmark: _Toc221703084][bookmark: _Toc221707769][bookmark: _Toc221707826]Antimicrobial activity of CLC[image: ]
Supplementary Fig. 2. Antimicrobial activity of new and established lincosamides against Gram-positive pathogens. Minimum inhibitory concentrations (MICs) of lincomycin, clindamycin, ODC, and CLC against representative clinical isolates of Staphylococci, Clostridioides difficile, Enterococci, and Streptococci with defined clindamycin-resistance mechanisms.
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Supplementary Table 2. Cryo-EM data collection, refinement, and validation statistics
	 
	Lincosamide-sensitive 70S – CLC
(EMDB-52711)
(PDB 9I88)
	A2058-methylated 70S – CLC
(EMDB-52712)
(PDB 9I89)

	Data collection and processing
	 
	 

	Magnification   
	45,000
	45,000

	Voltage (kV)
	200
	200

	Electron exposure (e–/Å2)
	50
	50

	Defocus range (μm)
	−0.4 to −1.8 
	−0.4 to −1.8

	Pixel size (Å)
	0.895
	0.895

	Symmetry imposed
	C1
	C1

	Initial particle images (no.)
	389,149
	659,304

	Final particle images (no.)
	61,266
	63,589

	Map resolution (Å)
    FSC threshold
	2.98
0.143
	3.01
0.143

	Map resolution range (Å)
	2.62-8.7
	2.75-9.08

	 
	 
	 

	Refinement
	 
	 

	Initial model used (PDB code)
	7NHM
	9I88

	Model resolution (Å)
    FSC threshold
	2.72 (3.03)
0.143 (0.5)
	2.86 (3.12)
0.143 (0.5)

	CC (mask)
	0.88
	0.87

	CC (volume)
	0.88
	0.87

	Map sharpening B factor (Å2)
	-10
	-10

	Model composition
    Non-hydrogen atoms
    Protein residues
    RNA bases
    Ligands
	 
139,544
5,379
4,510
391
	 
139,448
5,379
4,503
431

	B factors (Å2)
    Protein
    RNA
    Ligand
	 
105.87
104.68
69.02
	 
121.07
120.15
82.73

	R.m.s. deviations
    Bond lengths (Å)
    Bond angles (°)
	 
0.007
0.999
	 
0.008
1.011

	 Validation
    MolProbity score
    Clash score
    Poor rotamers (%)   
	 
1.10
3.08
0.04
	 
1.12
3.25
0.02

	 Ramachandran plot
    Favored (%)
    Allowed (%)
    Disallowed (%)
	 
98.39
1.61
0.00
	 
98.50
1.50
0.00
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DNATCO-based comparison of two cryo-EM models sheds light on the conformational changes in the ribosome provoked by CLC
To inspect the 23S rRNA conformational changes in more detail, we analyzed both lincosamide-sensitive and A2058-dimethylated ribosome structures with DNATCO, a tool for in-depth analysis and validation of nucleic acid structures (Černý et al., 2020, 2026). DNATCO decomposes the RNA backbone into overlapping dinucleotide steps and assigns those to one of 96 canonical classes – diNucleotide Conformers (NtC). Each NtC class represents a unique dinucleotide conformation. NtC classes are further organized into 14 so-called CANA clusters (Conformational Alphabet of Nucleic Acids) to provide a convenient view of multiple levels of structural granularity. By comparing the assigned NtC classes between the two models, we can accurately assess the three-dimensional information they capture and address differences that cannot be revealed by visual inspection.
The lincosamide-sensitive ribosome contains 4501 dinucleotide steps, out of which 1019 are unassigned (atypical unique conformation), while the lincosamide-resistant ribosome contains 4494 dinucleotide steps, out of which 1017 are unassigned. The number of unassigned dinucleotide steps correlates with the distribution found in other ribosomes solved by X-ray crystallography and cryo-EM. In the main rRNA structure analysis, we focused on the region within a 15 Å radius from the antibiotic, which covers 77 dinucleotide steps (Supplementary Tables 3 and 4). The overall NtC assignment is nearly identical for lincosamide-sensitive and A2058-dimethylated ribosomes, and there are almost no improvable unassigned dinucleotide steps in the inspected region with RMSD below 0.5 Å (geometrical closeness to the closest standard NtC representative), which points to the complex architecture of the PTC stabilizing those unassigned dinucleotide steps in their atypical conformation. Only four out of 77 deeply analyzed dinucleotide steps were assigned to a different NtC class in both models, and out of these four, solely dinucleotide step A2058_A2059 (mA2058_A2059, respectively) is in immediate proximity to the antibiotic (Supplementary Tables 3 and 4). While this dinucleotide step is assigned as NtC class AA09 (CANA cluster AAA – A or A-like form of RNA) in the A2058-dimethylated ribosome, it remains unassigned with relatively high RMSD to the closest AA02 class (CANA cluster AAA) in the lincosamide-sensitive ribosome, despite an extensive effort to refine this dinucleotide to any NtC belonging to the canonical AAA CANA cluster. Notably, dinucleotide step A2058_A2059 is assigned to one of the canonical AAA CANA conformations (typically NtCs AA09 or AA08) in several other inspected drug-bound or vacant ribosome structures (PDB S. aureus: 4WCE, 4WFA, 5HKV, E. coli: 8CGD, 7K00, T. thermophilus: 7RQ8, 7RQ9, 6HXV, 8UD6, 8UD7) (Supplementary Table 5).
Altogether, the analysis indicates that the CLC in SR conformation possibly provokes the suboptimal unassigned conformation of A2058_A2059 dinucleotide in the lincosamide-sensitive ribosome, where the salicylate moiety gets into the immediate vicinity of these bases. Specifically, the structural rearrangement of the A2058_A2059 dinucleotide step is manifested by a transition in the A2059 ribose conformation (Supplementary Fig. 4). Interestingly, CLC-induced shift of dimethylated A2058 does not alter the common AA09 NtC conformation of the dinucleotide step mA2058_A2059. Furthermore, step C2610_C2611 facilitates the most stable π-stacking interaction of the salicylate moiety in both SR and RR CLC conformations. Both C2610 and C2611 residues are stabilized by base-pairing with other 23S rRNA residues, and this dinucleotide step does not correspond to any canonical NtC class in both analyzed ribosome structures.
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Supplementary Table 3. DNATCO analysis of lincosamide-sensitive ribosome in complex with CLC – region within 15 Å from the antibiotic (PDB 9I88). Abbreviations: diNucleotide Conformer (NtC), Conformational Alphabet of Nucleic Acids (CANA), Confal Score (CS), Root Mean Square Deviation (RMSD). Steps highlighted in bold differ between lincosamide-sensitive and lincosamide-resistant ribosome complexes. Analyzed nucleotides (grey) together with CLC (gold) are shown in the right panel.
[image: Obsah obrázku text

Obsah vygenerovaný umělou inteligencí může být nesprávný.]

Supplementary Table 4. DNATCO analysis of lincosamide-resistant ribosome in complex with CLC – region within 15 Å from the antibiotic (PDB 9I89). Abbreviations: diNucleotide Conformer (NtC), Conformational Alphabet of Nucleic Acids (CANA), Confal Score (CS), Root Mean Square Deviation (RMSD). Steps highlighted in bold differ between lincosamide-resistant and lincosamide-sensitive ribosome complexes. Analyzed nucleotides (powder blue) together with CLC (navy blue) are shown in the right panel.
[image: Obsah obrázku text, rukopis, Paralelní, číslo
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Supplementary Fig. 3. An example of optimal dinucleotide conformations according to DNATCO. A detailed view of dinucleotide steps adjacent to the nucleotide A2058 in lincosamide-sensitive (A) and lincosamide-resistant (B) ribosomal complex. The closest NtC listed in the table is shown in the figure as a green stick model. The corresponding step is indicated in the upper-left corner of each figure.


Supplementary Table 5. DNATCO analysis of two consecutive steps 2057_2058 and 2058_2059 (E. coli numbering) of 23S rRNA in several ribosomal complexes. Complexes marked with the asterisk are visualized in Supplementary Fig. 4.
	PDB ID
(eventually chain ID)
	Assigned NtC of the step
(eventually closest NtC)
	Organism
	Antibiotic bound
	Ribosome

	
	G_2057_A_2058
	A_2058_A_2059
	
	
	

	9I88*
	AA00
	NANT (AA02)
	S. aureus
	CLC
	WT

	9I89*
	AA00
	AA09
	S. aureus
	CLC
	A2058-dimethylated

	4WCE*
	AA00
	AA09
	S. aureus
	No
	WT

	4WFA
	AA00
	AA08
	S. aureus
	Linezolid
	WT

	5HKV
	AA00
	AA08
	S. aureus
	Lincomycin
	WT

	8CGD*
	AA00
	AA09
	E. coli
	Clindamycin
	WT

	7K00
	AA00
	AA08
	E. coli
	No
	WT

	7RQ8*
	1A
	AA00
	AA09
	T. thermophilus
	Iboxamycin
	WT

	
	2A
	AA00
	AA09
	
	
	

	7RQ9*
	1A
	AA00
	AA09
	T. thermophilus
	Iboxamycin
	A2058-dimethylated

	
	2A
	AA00
	AA09
	
	
	

	6XHV
	1A
	AA08
	AA08
	T. thermophilus
	No
	A2058-dimethylated

	
	2A
	AA00
	AA09
	
	
	

	8UD6
	1A
	AA00
	AA09
	T. thermophilus
	Cresomycin
	WT

	
	2A
	AA00
	AA09
	
	
	

	8UD7
	1A
	AA00
	AA09
	T. thermophilus
	Cresomycin
	A2058-dimethylated

	
	2A
	AA00
	AA09
	
	
	


*Models from this study in bold
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Supplementary Fig. 4. Conformational changes of the 23S rRNA dinucleotide step A2058_A2059 analyzed by DNATCO. (A) Superposition of CLC-bound S. aureus ribosome (yellow; this study, PDB 9I88), CLC-bound A2058-dimethylated S. aureus ribosome (navy blue; this study, PDB 9I89), vacant S. aureus ribosome (grey; PDB 4WCE) (Eyal et al., 2015), clindamycin-bound E. coli ribosome (orange; PDB 8CGD) (Paternoga et al., 2023), iboxamycin-bound T. thermophilus ribosome (dark red; PDB 7RQ8) (Mitcheltree et al., 2021), and iboxamycin-bound A2058-dimethylated T. thermophilus ribosome (cyan; PDB 7RQ9) (Mitcheltree et al., 2021). NtC assignment of the A2058_A2059 dinucleotide according to DNATCO is indicated. NANT – non-assigned dinucleotide (the closest NtC class is indicated in brackets). ATB – antibiotic. (B) A detailed view of the nucleotide A2059, whose ribose adopts a markedly altered conformation (indicated) in the complex of CLC bound to lincosamide-sensitive ribosome (yellow) compared to other available structures listed in panel (A).
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[image: ]Supplementary Fig. 5. The model of the ribosome of lincosamide-sensitive Staphylococcus aureus with CLC (red). The full cryo-EM structure is shown in green; the reduced model for MD simulations is shown in blue. The same approach was used for the lincosamide-resistant ribosome complex with CLC.


Supplementary Table 6: A list of restrained RNA residues in MD simulations (S. aureus numbering).
	198
	815
	1317
	1347
	1676
	1974
	2266
	2661
	2745

	495
	816
	1318
	1348
	1677
	1975
	2267
	2662
	2746

	496
	817
	1319
	1349
	1678
	1976
	2268
	2663
	2747

	497
	818
	1320
	1350
	1679
	1977
	2287
	2664
	2748

	498
	858
	1321
	1351
	1680
	1978
	2288
	2665
	2749

	499
	859
	1322
	1352
	1681
	1979
	2289
	2666
	2750

	500
	860
	1323
	1353
	1682
	1980
	2290
	2667
	2751

	501
	861
	1324
	1354
	1683
	1981
	2291
	2668
	2752

	502
	862
	1325
	1355
	1684
	1982
	2292
	2669
	2753

	503
	863
	1326
	1356
	1685
	1985
	2293
	2670
	

	504
	879
	1327
	1357
	1686
	1986
	2294
	2671
	

	505
	880
	1328
	1358
	1687
	1987
	2295
	2704
	

	506
	881
	1329
	1359
	1725
	1988
	2296
	2705
	

	517
	1013
	1330
	1365
	1788
	1989
	2297
	2706
	

	518
	1018
	1331
	1366
	1794
	1990
	2298
	2707
	

	563
	1019
	1332
	1367
	1795
	1991
	2299
	2708
	

	564
	1031
	1333
	1368
	1854
	1992
	2454
	2709
	

	565
	1032
	1334
	1369
	1855
	1993
	2455
	2710
	

	566
	1033
	1335
	1650
	1963
	1994
	2459
	2711
	

	567
	1034
	1336
	1666
	1964
	1995
	2460
	2712
	

	568
	1070
	1337
	1667
	1965
	1996
	2589
	2713
	

	569
	1071
	1338
	1668
	1966
	1997
	2591
	2714
	

	715
	1072
	1340
	1669
	1967
	1998
	2654
	2715
	

	716
	1226
	1341
	1670
	1968
	1999
	2655
	2739
	

	725
	1229
	1342
	1671
	1969
	2000
	2656
	2740
	

	726
	1313
	1343
	1672
	1970
	2001
	2657
	2741
	

	727
	1314
	1344
	1673
	1971
	2002
	2658
	2742
	

	807
	1315
	1345
	1674
	1972
	2003
	2659
	2743
	

	813
	1316
	1346
	1675
	1973
	2004
	2660
	2744
	




[image: ]
Supplementary Fig. 6. Conformational dynamics of CLC bound to lincosamide-sensitive and lincosamide-resistant ribosome in molecular dynamics simulations. Root mean square deviation (RMSD) profiles of CLC during 100-ns molecular dynamics (MD) simulations bound to lincosamide-sensitive (WT; left) and lincosamide-resistant (A2058meth; right) ribosome. (A, B) RMSD of the entire CLC molecule relative to the starting coordinates. (C, D) RMSD of the salicylate moiety of CLC relative to the starting coordinates. (E, F) RMSD of the 4-propyl-N-methyl-L-proline moiety of CLC relative to the starting coordinates. Each trace (black, red, and green) represents an independent MD replicate. The A2058 methylation induces increased conformational fluctuations of CLC and its salicylate moiety compared with the lincosamide-sensitive ribosome complex, consistent with reduced binding stability in the methylated complex.


[image: ]
Supplementary Fig. 7. Distances between clindamycin and key nucleotides in 23S rRNA during molecular dynamics simulations. Average center-of-mass distances between CLC and selected nucleotides of 23S rRNA were monitored over 100-ns molecular dynamics (MD) simulations with lincosamide-sensitive (WT; left) and lincosamide-resistant A2058-methylated (A2058meth; right) ribosome. (A, B) Distances between CLC and A2058. (C, D) Distances between the salicylate moiety of CLC and C2610. (E, F) Distances between the salicylate moiety of CLC and C2611. Each trace (black, red, and green) represents an independent MD replicate. Methylation of A2058 increases the mobility and average separation of CLC from key rRNA nucleotides of the CLC binding pocket, consistent with weakened binding interactions in the modified complex.

Legends to Supplementary movies S1-S3
Movie S1 sensitive_ribo_rep1.mp4
Movie S2 sensitive_ribo_rep2.mp4
Movie S3 sensitive_ribo_rep3.mp4
Time-resolved conformations of CLC (gold) bound to lincosamide-sensitive S. aureus ribosome (grey) during a 100-ns molecular dynamics simulation. Snapshots from the simulation are shown in Supplementary Figs. 8-10.

Legends to Supplementary movies S4-S6
Movie S4 A2058meth_ribo_rep1.mp4
Movie S5 A2058meth_ribo_rep2.mp4
Movie S6 A2058meth_ribo_rep3.mp4
Time-resolved conformations of CLC (navy blue) bound to A2058-methylated S. aureus ribosome (powder blue) during a 100-ns molecular dynamics simulation. Snapshots from the simulation are shown in Supplementary Figs. 11-13.




[image: ]
Supplementary Fig. 8. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 1. Representative coordinates of CLC (gold) bound to lincosamide-sensitive S. aureus ribosome (grey) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
[image: ]
Supplementary Fig. 9. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 2. Representative coordinates of CLC (gold) bound to lincosamide-sensitive S. aureus ribosome (grey) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
[image: Obsah obrázku text
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Supplementary Fig. 10. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 3. Representative coordinates of CLC (gold) bound to lincosamide-sensitive S. aureus ribosome (grey) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
[image: ]
Supplementary Fig. 11. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 1. Representative coordinates of CLC (navy blue) bound to A2058-methylated S. aureus ribosome (powder blue) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
[image: Obsah obrázku text, květina
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Supplementary Fig. 12. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 2. Representative coordinates of CLC (navy blue) bound to A2058-methylated S. aureus ribosome (powder blue) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
[image: Obsah obrázku text
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Supplementary Fig. 13. Time-resolved conformations of CLC during molecular dynamics simulation – repeat 3. Representative coordinates of CLC (navy blue) bound to A2058-methylated S. aureus ribosome (powder blue) are shown at selected timepoints (every 10 ns) from a 100-ns molecular dynamics trajectory.
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Supplementary Table 7. List of strains used in this study.
	Strain
	Note
	Reference

	Staphylococcus aureus JE2
	
	(Fey et al., 2013)
	Staphylococcus aureus NE1858
	Transposon Mutant SAUSA300_2453
	(Fey et al., 2013)
	Staphylococcus aureus NE854
	Transposon Mutant SAUSA300_2453
	(Fey et al., 2013)
	Staphylococcus aureus RN4220
	
	



Supplementary Table 8. List of plasmids used in this study.
	Plasmid
	Note
	Reference

	pRN12 (Addgene plasmid #84456)
	Shuttle plasmid for sarA P1-mAmetrine expression
	(De Jong et al., 2017)


Supplementary Table 9. List of oligonucleotides used in this study.
	Strain
	Sequence
	Note
	Use

	FP_T7_TP
(fwd_short, T7_f)
	CGATCGAATTCTAATACGACTCACTATAG
	
	Toeprinting templates amplification

	RP_NV1_TP
(rev_short, TP_NV1_r)
	GGTTATAATGAATTTTGCTT
	
	Toeprinting templates amplification

	NV_YY
	GGTTATAATGAATTTTGCTTATTAAC
	5'-Yakima Yellow labelled
	Toeprinting

	A2058met_Sa_YY
	GTAAAGCTCCACGGGGTC
	5'-Yakima Yellow labelled
	Primer Extension Inhibition assay


Supplementary Table 10. List of toeprinting templates used in this study. T7 promoter (yellow), RBS (orange), ORF (green), stop codon (pink), primer annealing site (blue)

	ID
	Name
	uORF Sequence
	Sequence
	Type

	TPMN020
	TP_ermBLv
	MLVFQMRNVDKTSTILKSE
	CGATCGAATTCTAATACGACTCACTATAGGGCTTAAGTATAAGGAGGAAAAAATATGTTGGTATTCCAAATGCGTAATGTAGATAAAACATCTACTATTTTGAAAAGCGAATAATAACTCTGAACAACATCCGTACTCTTCGTGCGCAGGCAAGGTTAATAAGCAAAATTCATTATAACC
	ss oligo

	TPMN021
	TP_ermDLvIle
	MTHSMRLRFPTLNQISE
	CGATCGAATTCTAATACGACTCACTATAGGGCTTAAGTATAAGGAGGAAAAAATATGACACACTCAATGAGACTTCGTTTCCCAACTTTGAACCAGATTAGCGAATAATAACTCTGAACAACATCCGTACTCTTCGTGCGCAGGCAAGGTTAATAAGCAAAATTCATTATAACC
	ss oligo
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General experimental detail
HPLC-MS analyses were performed on a Shimadzu UFLC-MS-2020 system with ESI. Column: Acquity UPLC BEH C18 1.7 µm, 2.1x50 mm. Solvent A: H2O + 0.1% HCOOH; Solvent B: MeCN + 0.1% COOH. Total flow 0.6 ml/min. The total time of the method is 10 min. The mass spectrum was recorded in the range 100-1500 m/z both in positive and negative mode with event time 0.2 s., or in the range 350-1300 m/z in positive mode with event time 0.2 s. NMR analyses were performed on Bruker Avance III™ HD 400 MHz or Bruker Avance III™ HD 400 MHz Prodigy. Thin-layer chromatography (TLC) was conducted with E. Merck silica gel 60 F254 pre-coated plates (0.25 mm) and visualized by exposure to UV light (254 nm) or stained with 5% H2SO4 in ethanol or potassium permanganate.

The synthesis was designed to provide multigram quantities of the final compounds (ODC and CLC).

Compound 2 


Lincomycin A (60.0 g, 135.5 mmol) was dissolved in pyridine (550 mL) in a 2 L round-bottom flask, and TBDMSOTf (8.0 equiv., 1084 mmol, 249 mL) was added dropwise at 0 °C. The reaction mixture was stirred for 1 h at room temperature and then heated to 110 °C overnight. After cooling to room temperature, the solvent was removed under reduced pressure by co-evaporation with toluene. The resulting amorphous residue was dissolved in diethyl ether (500 mL), and the organic layer was washed sequentially with distilled water (1 × 200 mL), saturated aqueous NaHCO₃ (1 × 100 mL), and brine (3 × 100 mL). The combined aqueous layers were extracted with diethyl ether (1 × 200 mL), and the combined organic extracts were washed again with water and brine. The organic phase was dried over Na₂SO₄, filtered, and concentrated under reduced pressure to afford crude compound 2 (145.0 g) as an orange viscous oil. LC-MS analysis indicated nearly quantitative conversion to product 2, which was used without further purification.
1H NMR (400 MHz, Chloroform-d) δ 7.26 (d, J = 10.2 Hz, 1H), 5.14 (d, J = 5.4 Hz, 1H), 4.38 (ddd, J = 10.3, 6.9, 4.4 Hz, 2H), 4.12 (qd, J = 6.3, 3.5 Hz, 1H), 3.96 – 3.84 (m, 2H), 3.63 (dd, J = 9.9, 1.9 Hz, 1H), 3.15 (ddd, J = 7.4, 5.3, 3.0 Hz, 1H), 2.89 (dd, J = 10.7, 4.7 Hz, 1H), 2.40 (s, 3H), 2.11 (s, 3H), 2.09 – 1.89 (m, 2H), 1.89 – 1.77 (m, 1H), 1.45 (s, 1H), 1.38 – 1.23 (m, 4H), 1.08 (d, J = 6.3 Hz, 4H), 1.02 – 0.88 (m, 31H), 0.91 (s, 1H), 0.85 (s, 8H), 0.92 – 0.82 (m, 1H), 0.23 – 0.03 (m, 23H). 13C NMR (101 MHz, CDCl3) δ 174.27, 91.09, 77.48, 77.16, 76.84, 74.25, 72.76, 72.49, 69.59, 69.29, 67.16, 63.01, 51.94, 41.90, 38.15, 37.67, 36.07, 27.06, 26.66, 26.62, 26.25, 25.84, 25.80, 21.73, 18.99, 18.96, 18.41, 18.13, 17.99, 16.69, 14.53, 14.45, 0.14, -2.96, -3.43, -3.61, -4.08, -4.47, -4.57, -4.61, -4.90. MS (calcd. for C₄₂H₉₀N₂O₆SSi₄): 862.56; found [M+H]⁺ 863.55.
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Compound 3


The crude reaction mixture of compound 2 (145.0 g, ca. 135.4 mmol) was dissolved in DCM (200 mL) and cooled to 0 °C. A solution of mCPBA (2.1 equiv., 75%, 284.4 mmol, 65.44 g) in DCM (300 mL) was then added dropwise over 4 h (precipitation of a white solid was observed during the addition). The reaction mixture was subsequently treated with Me₂S (1.8 equiv., 243.8 mmol, 18 mL), warmed to room temperature, and quenched with saturated aqueous NaHCO₃ (200 mL). The layers were separated, and the aqueous layer was extracted with DCM (2 × 100 mL). The combined organic extracts were dried over Na₂SO₄ and concentrated under reduced pressure to afford crude compound 3 as a red oil.
The crude material was dissolved in a MeCN/Et₂O (1:1, 300 mL) mixture and treated with (PinB)₂ (1.0 equiv., 34.4 g, 135.4 mmol) to enable N-oxide reduction. The reaction mixture was stirred at room temperature for 1 h and then concentrated under reduced pressure. The resulting residue was dissolved in diethyl ether (400 mL) and washed sequentially with saturated aqueous NaHCO₃ (2 × 100 mL), aqueous K₂CO₃ (2 × 100 mL), distilled water (1 × 100 mL), and brine (3 × 100 mL). The organic phase was dried over Na₂SO₄, filtered through a short plug of silica gel (eluent: diethyl ether), and concentrated under reduced pressure to yield compound 3 (139.0 g) as an orange oil. Compound 3 was used without further purification. An analytical sample was obtained by purification on a silica column (hexane → 10 % EtOAc) as white crystals. Product 3 was obtained as a mixture of diastereomers (S=O). 
1H NMR (401 MHz, Chloroform-d) δ 7.19 (d, J = 10.6 Hz, 1H), 4.75 – 4.59 (m, 2H), 4.51 (dd, J = 9.9, 1.6 Hz, 1H), 4.43 – 4.32 (m, 1H), 4.37 – 4.28 (m, 1H), 4.13 (d, J = 6.5 Hz, 1H), 3.98 (d, J = 1.6 Hz, 1H), 3.12 (q, J = 4.6 Hz, 1H), 2.87 (dd, J = 10.7, 4.6 Hz, 1H), 2.66 (s, 3H), 2.37 (s, 3H), 2.04 – 1.93 (m, 2H), 1.96 – 1.85 (m, 1H), 1.44 (s, 1H), 1.28 (q, J = 8.3, 7.4 Hz, 9H), 1.03 – 0.90 (m, 26H), 0.92 (s, 4H), 0.94 – 0.82 (m, 2H), 0.86 (s, 7H), 0.24 – 0.13 (m, 15H), 0.12 – 0.03 (m, 9H). 13C NMR (101 MHz, CDCl3) δ 174.16, 92.14, 79.86, 77.34, 77.02, 76.70, 73.23, 72.37, 69.91, 69.04, 62.71, 52.03, 41.67, 37.98, 37.42, 35.92, 34.28, 26.92, 26.57, 26.51, 26.21, 25.71, 25.03, 21.57, 18.82, 18.77, 18.22, 17.87, 14.40, -0.00, -2.89, -3.82, -4.10, -4.37, -4.42, -4.71, -5.02, -5.21. MS (calcd. for C42H90N2O7SSi4): 878.55; found [M+H]⁺ 879.75.

	





Compound 4 


A portion of lincomycin sulfoxide 3 (73.18 g, ca. 83 mmol) was dissolved in dry diethyl ether (800 mL). DTBMP (2.0 equiv., 166.4 mmol, 32.0 g) and 4 Å molecular sieves were added, and the mixture was stirred at room temperature for 30 min. The reaction mixture was then cooled to –78 °C, and Tf₂O (1.2 equiv., 99.8 mmol, 16.8 mL) was added dropwise over 5 min. After stirring for 10 min at –78 °C, 2-((tert-butyldimethylsilyl)oxy)ethane-1-thiol (Yatvin et al., 2015) (4; 2.0 equiv., 166.4 mmol, 37.5 mL) was added. The mixture was slowly warmed to 0 °C, stirred for 3 h, quenched with saturated aqueous NaHCO₃ (200 mL), and filtered through a short pad of Celite. The organic phase was separated and washed sequentially with saturated aqueous NaHCO₃ (1 × 200 mL), water (1 × 100 mL), and brine (1 × 100 mL). The aqueous phase was extracted with diethyl ether (2 × 100 mL), and the combined organic layers were washed again with water and brine, dried over Na₂SO₄, and concentrated under reduced pressure.
The same procedure was applied to the remaining portion of lincomycin sulfoxide 3 (65.81 g). Both crude extracts of product 4 were purified separately by column chromatography (eluent: cyclohexane + 1% EtOAc, gradient to 1.5% EtOAc;), affording compound 4 (96.5 g, yellow oil) as a mixture with unreacted 2-((tert-butyldimethylsilyl)oxy)ethane-1-thiol and other by-products. Compound 4 was used without further purification.
An analytical sample was obtained by purification on a silica column (hexane → 10 % EtOAc) as white foam.
1H NMR (401 MHz, Chloroform-d) δ 7.26 (d, J = 10.2 Hz, 1H), 5.27 (d, J = 5.4 Hz, 1H), 4.42 – 4.30 (m, 2H), 4.18 – 4.06 (m, 1H), 3.96 – 3.84 (m, 2H), 3.78 (ddd, J = 8.5, 6.6, 1.7 Hz, 2H), 3.64 (dd, J = 9.9, 1.8 Hz, 1H), 3.19 – 3.10 (m, 1H), 2.89 (dd, J = 10.7, 4.7 Hz, 1H), 2.77 – 2.57 (m, 2H), 2.40 (s, 3H), 2.10 – 1.90 (m, 3H), 1.88 – 1.76 (m, 1H), 1.38 – 1.23 (m, 6H), 1.07 (d, J = 6.2 Hz, 3H), 1.02 – 0.83 (m, 39H), 0.85 (s, 9H), 0.20 – 0.02 (m, 28H). 13C NMR (101 MHz, CDCl3) δ 174.17, 88.85, 77.33, 77.01, 76.70, 73.93, 72.55, 72.36, 69.24, 69.16, 66.88, 63.18, 62.86, 51.93, 41.74, 38.00, 37.53, 35.91, 32.64, 31.44, 30.19, 29.70, 26.92, 26.53, 26.48, 26.20, 25.89, 25.68, 21.59, 18.84, 18.82, 18.31, 18.18, 17.83, 16.59, 14.38, -0.00, -3.08, -3.77, -4.21, -4.60, -4.63, -4.79, -5.04, -5.19, -5.24, -5.33. MS (calcd. for C49H106N2O7SSi5): 1006.66; found [M+H]⁺ 1007.70
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Compound 5


The purified compound 4 (96.5 g) was dissolved in THF (400 mL) and cooled to 0 °C. A solution of TFA/H₂O (1:3, 280 mL) was added dropwise over 10 min, and the reaction mixture was stirred at the same temperature for 2 h. An additional portion of TFA (10 mL) was then added, and stirring was continued until complete deprotection of the starting material was observed (≤1 h, monitored by LC-MS). The reaction mixture was neutralized with solid NaHCO₃ (caution: rapid gas evolution) and extracted with diethyl ether (2 × 250 mL). The combined organic layers were washed with brine (3 × 100 mL), dried over Na₂SO₄, and concentrated under reduced pressure to afford crude compound 5 (85.5 g) as an orange oil. Compound 5 was used without further purification.
An analytical sample was obtained by purification on a silica column (hexane → 20 % EtOAc) as white foam.
1H NMR (401 MHz, Chloroform-d) δ 7.29 (d, J = 10.1 Hz, 1H), 5.26 (d, J = 5.4 Hz, 1H), 4.44 – 4.29 (m, 2H), 4.09 (qd, J = 6.3, 3.8 Hz, 1H), 4.00 – 3.91 (m, 2H), 3.88 – 3.71 (m, 2H), 3.67 (dd, J = 9.9, 1.8 Hz, 1H), 3.20 – 3.10 (m, 1H), 2.89 (dd, J = 10.7, 4.6 Hz, 1H), 2.85 – 2.66 (m, 2H), 2.39 (s, 3H), 2.23 – 2.13 (m, 1H), 2.09 – 1.90 (m, 2H), 1.88 – 1.76 (m, 1H), 1.69 (s, 1H), 1.38 – 1.21 (m, 5H), 1.07 (d, J = 6.3 Hz, 3H), 1.01 – 0.88 (m, 30H), 0.88 (dd, J = 20.0, 5.0 Hz, 2H), 0.85 (s, 8H), 0.24 – 0.04 (m, 20H), 0.06 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 174.33, 88.53, 77.34, 77.02, 76.70, 73.90, 72.73, 72.39, 69.16, 69.12, 62.87, 61.27, 52.12, 41.80, 38.01, 37.54, 35.89, 33.88, 26.52, 26.45, 26.15, 25.68, 25.66, 21.59, 18.83, 18.80, 18.12, 17.83, 14.38, -3.04, -3.57, -3.85, -4.19, -4.54, -4.55, -4.69, -5.02, -5.03. MS (calcd. for C43H92N2O7SSi4): 892.57; found [M+H]⁺ 893.50.
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Compound 6


Salicylic acid (33.05 g, 239.2 mmol, 2.5 equiv.), compound 5 (85.5 g), and DMAP (5.85 g, 47.9 mmol, 0.5 equiv.) were dissolved in DCM (500 mL). DCC (49.35 g, 239.2 mmol, 2.5 equiv.) was added slowly at 0 °C, and the reaction mixture was stirred at room temperature for 16 h. A second portion of salicylic acid (33.05 g, 239.2 mmol, 2.5 equiv.), DCC (49.35 g, 239.2 mmol, 2.5 equiv.), and DMAP (5.85 g, 47.9 mmol, 0.5 equiv.) was then added, and stirring was continued for an additional 16 h. The precipitated dicyclohexylurea was filtered off, and the solvent was removed under reduced pressure. The residue was triturated twice with diethyl ether, filtered, and the filtrates were combined. The organic phase was washed successively with saturated aqueous NaHCO₃, water, and brine, dried over Na₂SO₄, and concentrated under reduced pressure. Purification by column chromatography (cyclohexane/EtOAc 10:1) afforded crude compound 6 (68.0 g) as a yellow oil. Compound 6 was used without further purification.
The analytical sample was obtained by purification on a silica column (hexane → 20% EtOAc) as white powder. Although LC–MS analysis indicated a single component, the 1H and 13C NMR spectra displayed two sets of signals in an approximately 1:10 ratio, suggesting the presence of atropisomers resulting from restricted rotation of the salicylic acid moiety at room temperature. This phenomenon was not investigated further, as the subsequent reaction step afforded a single compound.
1H NMR (401 MHz, Chloroform-d) δ 10.71 (s, 1H), 7.87 (dd, J = 8.0, 1.7 Hz, 1H), 7.54 – 7.41 (m, 1H), 7.31 (d, J = 9.9 Hz, 1H), 7.06 – 6.96 (m, 1H), 6.90 (ddd, J = 8.1, 7.2, 1.1 Hz, 1H), 5.37 (d, J = 5.5 Hz, 1H), 4.52 (td, J = 6.8, 2.0 Hz, 2H), 4.46 – 4.27 (m, 2H), 4.13 (pd, J = 6.3, 4.5 Hz, 1H), 4.01 – 3.83 (m, 2H), 3.67 (dd, J = 9.9, 1.8 Hz, 1H), 3.20 – 3.11 (m, 1H), 2.99 (dt, J = 13.5, 6.7 Hz, 1H), 2.94 – 2.79 (m, 2H), 2.40 (d, J = 1.7 Hz, 3H), 2.12 – 1.91 (m, 2H), 1.82 (ddd, J = 13.0, 10.7, 9.4 Hz, 1H), 1.44 (s, 1H), 1.37 – 1.23 (m, 5H), 1.09 (d, J = 6.2 Hz, 3H), 1.00 (dd, J = 12.6, 6.1 Hz, 1H), 0.99 (s, 9H), 0.99 – 0.83 (m, 22H), 0.85 (s, 7H), 0.84 (d, J = 1.5 Hz, 2H), 0.24 – 0.03 (m, 22H). 13C NMR (101 MHz, Chloroform-d) δ 174.32, 174.26, 169.88, 163.86, 162.05, 161.75, 136.48, 135.87, 134.11, 132.14, 130.61, 129.99, 126.57, 123.86, 123.28, 119.60, 119.20, 117.85, 117.60, 112.22, 93.03, 88.43, 73.92, 72.66, 72.37, 69.22, 69.20, 64.45, 64.19, 62.90, 52.33, 52.15, 41.87, 38.03, 37.56, 35.88, 28.62, 26.92, 26.53, 26.45, 26.12, 25.68, 21.59, 18.82, 18.13, 18.09, 17.85, 17.83, 16.84, 14.38, -3.01, -3.79, -3.82, -4.20, -4.53, -4.56, -4.58, -4.60, -4.72, -5.04, -5.07, -5.10. MS (calcd. for C50H96N2O9SSi4): 1012.59; found [M+H]⁺ 1013.50; [M-H]- 1011.55
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ODC


The crude reaction mixture containing compound 6 (68.0 g) and TBAF·3H₂O (6.0 equiv., 128 g, 404 mmol) was dissolved in THF (650 mL) and stirred at room temperature overnight (completion of deprotection was confirmed by LC-MS). The solvent was reduced to one-third of the original volume, and the resulting solution was worked up in two equal portions. Each portion was partitioned between EtOAc and aqueous acid, and the organic layers were washed with 1 M HCl, water, and brine. The combined aqueous phases were neutralized with solid NaHCO₃ and extracted with EtOAc. The combined organic layers were washed with water and brine, dried over Na₂SO₄, and concentrated under reduced pressure.
The residue was dissolved in EtOAc/Et₂O (1:1, 300 mL), and dry HCl (generated in situ from aq. HCl and CaCl₂) was bubbled through the stirred solution, resulting in rapid precipitation of a beige solid. Alternatively, 4M HCl in dioxane can be used. The precipitate was collected by filtration, washed with EtOAc/Et₂O (1:3, 50 mL) and Et₂O (200 mL), and dried under vacuum to afford ODC (12.79 g, 86% purity at 303 nm) as a beige solid. The purity of compound ODC can be further improved by C18 reverse-phase chromatography (H₂O + 0.1% HCl → 50% MeCN). Additional crystallization from a H₂O/MeCN mixture afforded material of up to 99% purity.
MS (calcd. for C26H40N2O9S): 556.25; found [M+H]⁺ 557.30.
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	Atom #
	δC
	m.
	δH
	m.
	JHH [Hz]

	1
	89.01
	d
	5.496
	d
	5.6

	2
	69.31
	d
	4.109
	dd
	5.6, 10.2

	3
	71.97
	d
	3.551
	dd
	3.2, 10.2

	4
	70.39
	d
	3.943
	dd
	0.7, 3.2

	5
	70.83
	d
	4.237
	dd
	0.7, 8.6

	6
	56.05
	d
	4.403
	dd
	5.4, 8.6

	7
	67.63
	d
	4.063
	dq
	5.4, 6.4

	8
	18.29
	q
	1.171
	d
	6.4

	1’’
	30.08
	t
	3.044
	td
	6.7, 13.6

	
	
	
	2.966
	td
	6.7, 13.6

	2’’
	65.72
	t
	4.603
	td
	6.7, 11.2

	
	
	
	4.523
	td
	6.7, 11.2

	1’’’
	113.53
	s
	-
	
	

	2’’’
	162.90
	s
	-
	
	

	3’’’
	118.48
	d
	6.947
	dd
	1.2, 8.5

	4’’’
	137.05
	d
	7.495
	ddd
	1.7, 7.2, 8.5

	5’’’
	120.43
	d
	6.917
	ddd
	1.2, 7.2, 8.0

	6’’’
	131.19
	d
	7.877
	dd
	1.7, 8.0

	1’’’-C=O
	171.16
	s
	-
	
	

	1’
	169.41
	s
	-
	
	

	2’
	69.79
	d
	4.193
	dd
	6.5, 9.7

	3’
	36.57
	t
	2.255
	m
	-

	4’
	38.04
	d
	2.355
	m
	-

	5’
	35.83
	t
	1.474
	m
	-

	6’
	22.14
	t
	1.366
	m
	-

	7’
	14.30
	q
	0.948
	t
	7.2

	4’-CH2
	62.25
	t
	3.750
	dd
	6.7, 10.9

	
	
	
	2.887
	dd
	10.9, 11.3

	N-CH3
	41.00
	q
	2.935
	s
	-
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CLC


A solution of oxalyl chloride (6.86 mL, 81.1 mmol) in DCM (40 mL) was added dropwise to DMF (6.25 mL, 81.1 mmol) in DCM (20 mL) at 0 °C (caution: toxic gas evolution). The mixture was stirred at 0 °C for 30 min and evaporated to dryness. The resulting white residue was dissolved in dry DMF (45 mL), and ODC (6.0 g, 10.1 mmol) was added at 0 °C. The reaction mixture was stirred at 0 °C for 15 min, at room temperature for 10 min, at 63 °C for 4.5 h, and then overnight at room temperature. An aqueous solution of K₂CO₃ (15 g in 50 mL water) was added at 0 °C (exothermic; gas evolution observed), and the reaction was stirred at room temperature for 2 h (completion of deprotection was monitored by LC-MS). The mixture was diluted with saturated aqueous NaHCO₃ (100 mL) and water (200 mL) and extracted with EtOAc/Et₂O (1:1, 3 × 200 mL). The combined organic phases were washed with brine (2 × 100 mL), water (2 × 100 mL), and brine (2 × 50 mL), dried over Na₂SO₄, and concentrated under reduced pressure. The residue was dissolved in EtOAc/Et₂O (1:2, 150 mL), and dry HCl (generated from aq. HCl and CaCl₂; alternatively 4M HCl in dioxane can be used) was bubbled through the stirred solution, resulting in rapid precipitation of a beige solid. The precipitate was collected by filtration, washed with Et₂O (100 mL), and dried under vacuum to afford CLC (5.41 g, 76% purity at 303 nm) as a beige solid. The purity of compound CLC can be further improved by C18 reverse-phase chromatography (H₂O + 0.1% HCl → 50% MeCN). Additional crystallization from a H₂O/MeCN mixture afforded material of up to 99% purity.
MS (calcd. for C26H39N2ClO8S): 574.21; found [M+H]⁺ 575.30.
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	Atom #
	δC
	m.
	δH
	m.
	JHH [Hz]

	1
	88.01
	d
	5.560
	d
	5.7

	2
	69.28
	d
	4.120
	dd
	5.7, 10.2

	3
	72.01
	d
	3.604
	dd
	3.3, 10.2

	4
	69.70
	d
	3.838
	dd
	1.3, 3.3

	5
	70.82
	d
	4.324
	dd
	1.3, 9.9

	6
	54.59
	d
	4.58H
	m
	-

	7
	59.327
	d
	4.58H
	m
	-

	
	59.318
	
	
	
	

	8
	23.15
	q
	1.420
	d
	6.8

	1’’
	29.48
	t
	3.129
	td
	6.5, 13.8

	
	
	
	3.003
	td
	6.5, 13.8

	2’’
	65.83
	t
	4.620
	td
	6.5, 11.2

	
	
	
	4.566
	td
	6.5, 11.2

	1’’’
	113.54
	s
	-
	
	

	2’’’
	162.91
	s
	-
	
	

	3’’’
	118.46
	d
	6.947
	dd
	1.1, 8.4

	4’’’
	137.03
	d
	7.492
	ddd
	1.8, 7.3, 8.4

	5’’’
	120.41
	d
	6.913
	ddd
	1.1, 7.3, 7.9

	6’’’
	131.19
	d
	7.873
	dd
	1.8, 7.9

	1’’’-C=O
	171.19
	s
	-
	
	

	1’
	169.41
	s
	-
	
	

	2’
	69.56
	d
	4.245
	dd
	6.4, 9.7

	3’
	36.92
	t
	2.314
	m
	-

	
	
	
	2.236
	m
	-

	4’
	38.02
	d
	2.364
	m
	-

	5’
	35.79
	t
	1.504
	m
	-

	6’
	22.12
	t
	1.379
	m
	-

	7’
	14.28
	q
	0.954
	t
	7.3

	4’-CH2
	62.21
	t
	3.778
	dd
	6.8, 11.2

	
	
	
	2.919
	dd
	10.7, 11.2

	N-CH3
	41.11
	q
	2.957
	s
	-


   H – HSQC readouts 
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Strain MLSb  MSb LS

A

P

PhLOPS

A

L M ERY TEL LIN CLI ODC CLC Reference/Source

SA564 1 0.25 2 0.25 0.25 0.03125 10.1128/JB.184.5.1430-1437.2002.

MSSA476 1 0.25 2 0.25 0.25 0.03125 10.1073/pnas.0402521101

8325-4 1 0.25 2 0.25 0.25 0.03125 10.1016/0042-6822(67)90105-5 

ATCC29213 0.25 0.125 1 0.25 0.5 0.03125

Newman 0.25 0.125 2 0.5 0.5 0.03125 10.1099/00221287-6-1-2-95 

73OL ermC msrA lnuA >16 >16 ≥1024 256 2 0.125 10.1128/AAC.49.8.3586-3589.2005

A7053 1 0.25 ≥1024 256 128 8 V. Adámková collection

A7059 const. >16 >16 ≥1024 512 128 8 V. Adámková collection

MU50 ermA >16 >16 ≥1024 512 256 32 10.1016/s0140-6736(00)04403-2

214OL ermCi msrA >16 >16 512 256 4 0.125 10.1128/AAC.49.8.3586-3589.2005

1080UL erm >16 >16 ≥1024 512 128 32 10.1128/AAC.49.8.3586-3589.2005

1013OV ermC >16 >16 ≥1024 ≥1024 256 64 10.1128/AAC.49.8.3586-3589.2005

N315 ermA >16 >16 ≥1024 ≥1024 512 128 10.1016/s0140-6736(00)04403-2

1041OL ermC msrA lnuA >16 >16 ≥1024 ≥1024 256 128 10.1128/AAC.49.8.3586-3589.2005

224OV ermC >16 >16 ≥1024 ≥1024 256 128 10.1128/AAC.49.8.3586-3589.2005

A6918 ind. >16 >16 4 0.25 0.25 0.03125 V. Adámková collection

A6919 ind. >16 >16 2 0.25 0.25 0.125 V. Adámková collection

A6979 0.5 0.25 2 0.5 0.25 0.0625 V. Adámková collection

A6989 ind. >16 >16 2 0.5 0.25 0.03125 V. Adámková collection

A7009 ind.

>16 >16 4 0.5 0.25 0.03125 V. Adámková collection

A7012 ind. >16 >16 4 0.5 0.5 0.0625 V. Adámková collection

A7045 ind. >16 >16 4 0.5 0.25 0.0625 V. Adámková collection

7068_7_56 msrA >16 0.25 0.25 0.25 0.03125 0.03125 10.1093/jac/dku271

JCSC1435 msrA >16 4 2 0.25 0.5 0.125 10.1128/jb.187.21.7292-7308.2005

7068_7_53 msrA >16 0.5 2 0.25 0.25 0.25 10.1093/jac/dku271

7068_7_12 msrA lnuA >16 0.5 256 0.5 0.25 0.25 10.3389/FMICB.2019.02096/BIBTEX

SH_20 ermC msrA vgaAlike 256 0.25 128 2 8 1 10.3389/FMICB.2019.02096/BIBTEX, 10.1128/aac.00666-20

SH_5 msrA vgaAlike lnuA 32 1 32 8 8 1 10.3389/FMICB.2019.02096/BIBTEX, 10.1128/aac.00666-20

7067_4_32 ermC msrA vgaALC lnuA 32 0.25 64 8 16 2 10.1093/jac/dku271, 10.1128/aac.00666-20

7067_4_65 msrA vgaALC lnuA 32 0.5 512 16 32 2 10.1093/jac/dku271, 10.1128/aac.00666-20

30 0.25 0.125 1 0.25 0.125 0.03125 V. Adámková collection

46 msrA >16 2 2 0.25 0.125 0.03125 V. Adámková collection

51 0.5 0.125 2 0.25 0.125 0.03125 V. Adámková collection

23 msrA vgaB >16 1 1 0.25 0.125 0.03125 V. Adámková collection

79 ermA vgaB >16 >16 ≥2048 ≥2048 512 128 V. Adámková collection

19 ermC >16 >16 ≥2048 ≥2048 256 128 V. Adámková collection

GPR67 ermC >16 >16 ≥2048 ≥2048 256 128 V. Adámková collection

94 ermA vgaB >16 >16 ≥2048 ≥2048 256 128 V. Adámková collection

29 0.5 0.125 2 0.25 0.125 0.125 V. Adámková collection

1 0.25 0.0625 2 0.25 0.5 0.03125 V. Adámková collection

GPR38 ermC >16 >16 ≥2048 ≥2048 512 256 V. Adámková collection

A32 0.25 0.125 2 8 0.5 0.125 V. Adámková collection

97 ermC >16 >16 ≥2048 ≥2048 512 256 V. Adámková collection

GPR20 msrA 8 0.5 2 0.25 0.25 0.0625 V. Adámková collection

E1162 msrC 8 0.5 512 32 0.125 0.0625 V. Adámková collection

E1191 >512 >512 ≥2048 ≥2048 256 64 V. Adámková collection

E1105 >512 128 ≥2048 ≥2048 256 32 V. Adámková collection

TX0016/DO ermB msrC 128 8 1024 128 128 32 10.1128/iai.62.12.5587-5594.1994

E1152 >512 >512 ≥2048 ≥2048 512 128 V. Adámková collection

E1131 >512 >512 ≥2048 ≥2048 512 128 V. Adámková collection

E1114 >512 >512 ≥2048 ≥2048 512 128 V. Adámková collection

E1155 >512 >512 ≥2048 ≥2048 256 64 V. Adámková collection

E1154 >512 >512 ≥2048 ≥2048 256 32 V. Adámková collection

E1143 >512 >512 ≥2048 ≥2048 256 32 V. Adámková collection

E1140 >512 128 ≥2048 ≥2048 256 32 V. Adámková collection

E1111 >512 64 ≥2048 ≥2048 256 32 V. Adámková collection

E1095 >512 >512 ≥2048 ≥2048 256 32 V. Adámková collection

E1077 >512 >512 ≥2048 ≥2048 512 32 V. Adámková collection

JH2-2 lsaA 0.5 0.5 1024 512 128 32 10.1128/jb.117.2.360-372.1974

OG1RF lsaA 4 0.5 512 512 128 32 10.1073/pnas.75.7.3479

V583 ermB lsaA >512 64 ≥2048 ≥2048 512 256 10.1126/science.1080613 

6674 ermB cplR

>256

512 512 128 32 M. Krůtová collection

6960 ermB cplR

>256

768 512 128 16 M. Krůtová collection

6753 ermB cplR cfrC

>256

≥2048 ≥2048 ≥2048 256 ->512 M. Krůtová collection

6764 ermB cplR cfrB

>256

≥2048 ≥2048 512 ->512 256 ->512 M. Krůtová collection

6796 cplR cfrB 8 ≥2048 ≥2048 512 256 M. Krůtová collection

7197 cplR cfrC 32 ≥2048 ≥2048 512 256 M. Krůtová collection

1174 cplR 0.38 8 2 8 0.25 M. Krůtová collection

6574 cplR 0.75 16 2 8 0.5 M. Krůtová collection

6655 cplR 1 24 8 12 0.25 M. Krůtová collection

6614 cplR mrmA

>256

12 1 8 0.04 M. Krůtová collection

627 cplR mrmA

>256

18 3 4 0.25 M. Krůtová collection

6606 cplR mrmB

>256

24 6 6 0.25 M. Krůtová collection

H423 0.25 0.0625 0.0078 0.00156 0.00156 0.00156 V. Adámková collection

H578 0.25 0.0625 0.015625 0.0034 0.00156 0.00156 V. Adámková collection

F0219147 0.25 0.0625 0.0078 0.00156 0.00156 0.00156 V. Adámková collection

G0172087 0.25 0.0625 0.0625 0.0078 0.0034 0.00156 V. Adámková collection

F0222818 0.25 0.0625 0.0078 0.0078 0.00156 0.00156 V. Adámková collection

F0225192 0.25 0.0625 0.0625 0.00156 0.00156 0.00156 V. Adámková collection

H21 0.25 0.0625 1 0.015625 0.015625 0.0078 V. Adámková collection

H649 0.25 0.0625 1 0.015625 0.015625 0.0078 V. Adámková collection

27775 ermB 4-128 128 32 0.125 H. Žemličková colletion

27806 ermB >512 32 256 128 32 8 H. Žemličková colletion

24238 ermB >512 32 1024 256 64 8 H. Žemličková colletion

24870 ermB >512 32 512 128 64 16 H. Žemličková colletion

24993 ermB >512 32 512 256 64 16 H. Žemličková colletion

27721 ermB >512 32 1024 256 64 8 H. Žemličková colletion

27992 ermB >512 32 512 128 64 16 H. Žemličková colletion

28205 ermB >512 32 512 128 64 8 H. Žemličková colletion

R6 0.06250.0313 0.125 0.03125 0.015625 0.0039 10.1128/JB.01148-06

Rx 0.06250.0313 0.125 0.03125 0.015625 0.0039 10.1073/pnas.112464599

ACSP_H606 ≥2048 64 256 32 V. Adámková collection

ACSP_Z13 ≥2048 64 256 32 V. Adámková collection

PSAE_K109 ≥2048 ≥2048 ≥2048 ≥2048 V. Adámková collection

PAE_K118 ≥2048 ≥2048 512 ≥2048 V. Adámková collection

ESCO_1915 1024 32 64 32 V. Adámková collection

ESCO_1951 1024 32 64 32 V. Adámková collection

KLPN_E1120 ≥2048 1024 1024 1024 V. Adámková collection

KLPN_E1267 ≥2048 1024 1024 1024 V. Adámková collection

BW25113 ΔtolC 64 2 1 0.125-0.25 Reynald Gillet

Escherichia coli

Streptococcus pneumoniae

Klebsiella pneumoniae

Sensitive E. coli strain

Resistance mechanism

Staphylococcus haemolyticus

Staphylococcus aureus

MIC (mg/l)

Staphylococcus epidermidis

V. Adámková collection (Institute of Clinical Biochemistry and Laboratory Diagnostics, First Faculty of Medicine, Charles University in Prague and General University Hospital in Prague)

M. Krůtová collection (Department of Medical Microbiology, 2nd Faculty of Medicine Charles University

H. Žemličková collection (National Reference Laboratory for Antibiotics, National Institute of Public Health)

Enterococcus faecium

Enterococcus faecalis

Clostrioides difficile

Streptococcus pyogenes

Streptococcus agalactiae

Escherichia coli

Klebsiella pneumoniae

Escherichia coli

Multiresistant G- clinical isolates

Acinetobacter sp.

Pseudomonas aeruginosa

Acinetobacter sp.

Pseudomonas aeruginosa


image3.tiff
Step Step Assigned  Closest Assigned  Closest

9i88_ A € 2639 U_2640 2612 2613 NANT OP09 NAN OPN 0

Chain (5o numbering)  (Ec. numbering) NtC NC CANA  caNA S

9iB8 A G_616.A 617 573 574 NANT  OP25  NAN OPN 0

9i88 A A617.A618 574 575 NANT ~ OPO6  NAN OPN 0

9iB8 A A618.U619 575576 AACD  AAOD  AAA AAA 50

9iB8 A U_619.G 620 576 577 AACD  AAD  AAA AMA T3

9i88 A G 620 A 621 577 578 AADD  AADD  AAA AMA 28

9i88 A C_785_U_786 740_741 AACD  AADD  AAA AMA 75 0199 Clincelin

9i88 A U_786_U_787 741742 AACD  AADD  AAA AAA 770207

9i88 A U_787.A 788 742743 AACD  AAOD  AAA AAA BT 09

9iB8_A A_788.C_789 743744 AACD  AAOD  AAA AAA 92 0181

9iB8_ A C_789_G_790 744745 AACD  AAOD  AAA AAA 60 0322

9i88.A G_790_U_791 745746 ABO4  ABO4 A-B AB 76 0231

9iB8_A  U_791.U_792 746_747 NANT ~ OPO5  NAN OPN 0 1629,

9iB8 A U_792.G_793 747_748 NANT ~ OP21  NAN OPN 0 2121 el

9iB8A G_793.A 794 748.749 NANT ~ OP04  NAN OPN 0 0811

9iB8_A  A794_AT95 749_750 AACD  AAOD  AAA AAA 42 0393

9iB8A  AT95_A_T96 750_751 OP29  OP29  OPN OPN 31 0259 Clincelin

9iB8 A AT796_A 797 751.752 OP28  OP28  OPN OPN 68 0115

9iB8 A AT797.G 798 752,753 NANT  OP15  NAN OPN 0 0659

9iB8 A G 798 U 799 753 754 AAOD  AAOD  AAA AAA_ 95 01

9i88 A U_1806_A_1807 17791780 NANT  OP21  NAN OPN 1992

9i88 A A_1807_U_1808 1780_1781 NANT  zz01  NAN prrd 0643 Clincelin

9i88 A U_1808_C_1809 1781_1782 NANT  OP16  NAN OPN

9i88_ A C_1809_A_1810 1782_1783 NANT  1COT  NAN IcL

9ig8 A A_1810_A 1811 1783_1784 NANT _ 1C02  NAN IcL

9iB8_ A G_2079_G_2080 2052_2053 AACD  AAOD  AAA AAA

9iB8 A G_2080_A_2081 2053_2054 AACD  AAOD  AAA AAA

9iB8 A A_2081.C_2082 2054_2055 NANT ~ OP17  NAN OPN

9iB8 A C_2082.G_2083 2055_2056 NANT ~ OP05  NAN OPN

9i88 A G_2083.G_2084 2056_2057 AADD  AAOD  AAA AAA

9iB8 A G_2084_A_2085 2057_2058 AADD  AADD  AAA AAA

9i88 A A 2085.A2086 2058 2059 NANT  AAO2 NAN  AAA

9i88 A A_2086_A 2087 2059_2060 NANT ~ OP09  NAN OPN

9i88 A A _2087_G_2088 2060_2061 NANT ~ OP21  NAN OPN

9i88 A G_2088_A_2089 2061_2062 NANT ~ BB20  NAN miB

9i88_ A A_2089_C_2090 2062_2063 oP12  OP12  OPN OPN

9ig8 A C_2090_C_2091 2063_2064 AACD  AADD  AAA AAA

9i88 A C_2091.C 2092 2064_2065 AACD  AADD  AAA AAA

9iB8 A G_2473.G_2474 2446_2447 NANT  1C03  NAN 1L

9iB8_A  G_2474_A2475 2447_2448 NANT ~ OP21  NAN OPN

9iB8_A A _2475_.U_2476 2448 2449 NANT  1C02  NAN IcL

9iB8 A U_2476_A_2477 2449_2450 NANT ~ OP22  NAN OPN

9iB8 A A_2477_A_2478 2450_2451 AAOD  AAOD  AAA AAA Clincelin

9iB8 A A_2478_C_2479 24512452 NANT  AA12  NAN AAu

9iB8_ A C_2479_A 2480 2452_2453 AAOD  AAD  AAA AAA

9i88 A A 2480 G 2481 2453 2454 AADD  AADD  AAA AAA

9i88 A C_2526_U_2527 2499_2500 AADY  AADY  AAA AAA

9iB8 A U_2527.C 2528 25002501 NANT  1COT  NAN IcL

9i88 A C_2528.G_2529 2501_2502 NANT ~ OP30  NAN OPN

9iB8 A G_2529 A_2530 2502_2503 NANT ~ OP1S  NAN OPN >

9iB8_ A A_2530_U_2531 2503_2504 NANT ~ OP25  NAN OPN Cinceln

9iB8 A U_2531.G_2532 2504_2505 NANT ~ OP17  NAN OPN

9iB8 A G_2532_U_2533 2505_2506 NANT  AAT2  NAN AAu

9iB8 A U_2533_ 2506_2507 NANT  AAT2  NAN AAu

9i88 A C 2534 G 2535 2507 2508 AAOD  AAOD  AAA AAA

9i88_A  U_2598_A_2599 25712572 NANT 0P05 NAN OPN

9i88_A  A_2599_C_2600 25722573 NANT OP06 NAN OPN

9i88 A C_2600_G_2601 25732574 NANT ~ OP06  NAN OPN

9i88 A G_2601.C_2602 2574.2575 AAOD  AADD  AAA AAA

9i88 A C_2602.G_2603 25752576 NANT  1COT  NAN IcL

9i88 A G_2603_A_2604 25762577 NANT ~ OP30  NAN OPN

9i88 A A_2604_G_2605 25772578 op31 oP31  OPN OPN

9i88.A G_2605.C2606 2578 2579 NANT  IC03  NAN icL

9i88 A  C_2606_U_2607 2579_2580 AACD  AAOD  AAA AAA

9i88 A U_2607_G_2608 2580_2581 AB2S  ABZS  SYN SYN

9iB8 A G_2608_G_2609 25812582 NANT ~ OPO7  NAN OPN g
9iB8 A G_2609_G_2610 2582_2583 AACD  AAOD  AAA AAA |
988 A G_2610U2611 25832584 AAOT  AAOT  AAw AAw '
9iB8 A U_2611.U_2612 2584_2585 NANT ~ AB2S  NAN SYN :
9iB8 A U_2612.C 2613 2585_2586 NANT ~ OPST  NAN OPN '
9iB8 A C_2613.A 2614 2586_2587 AACD  AAOD  AAA AAA :
9iB8 A A 2614.G 2615 2587 2588 NANT _ OP12_ NAN OPN__ 0 Ciincelin :
9i88 A G_2634_G_2635 2607_2608 AACD  AADD  AAA AA T2 :
9i88 A G_2635_U_2636 2608_2609 NANT ~ 1C02  NAN IcL 0 26365 |
9i88 A U_2636.C 2637 2609_2610 NANT ~ OP13  NAN OPN 0 N4 :
9i88 A  C_2637.C_2638 2610_2611 NANT ~ OP10  NAN OPN 0 q :
9i88 A C_2638.C_2639 26112612 AACD  AADD  AAA AMA 64 '





image4.tiff
Step Step Assigned  Closest Assigned  Closest

Chain ¢ o numbering) (Ec. numbering) NtC NIC  CANA  CANA &0 RMSD
989 A G 616.A617 573 574 NANT  OP25 NAN  OPN 0 1023 H :
9i89.A AG617A618 574.575 NANT ~ OPOS NAN  OPN 0 1937 ; :
9189 A A 618U 619 575 576 AADD  AADD  AAA AAA 58 0307 i :
9189 A U_619.G 620 576 577 AADD  AADD  AAA AAMA 73 0202 : :
9i89 A G 620 A 621 577 578 AAOD  AADD  AAA AAA 36 0267 : Clicelin
9189.A C_785.U_786 740741 AADD  AAGD  AAA AMA 81 0173 : i
9189A  U_786.U_787 741742 AADD  AAGD  AAA AAA B2 02 : |
9189 A U_787A788 742743 AADD  AAGD  AAA AA 79 018 L ;
9189A A_788.C_789 743744 AADD  AAGD  AAA AAA 91 0195 ;
9189A C_789.G_790 744745 AADD  AACD  AAA AAA 55 0359 |
9i89A G_790_U_791 745_746 ABOS  ABO5 A-B A-B 37 029 |
9189 A U_791_U_792 746747 NANT ~ OPOS NAN  OPN 0 165 |
9189 A U_792.G_793 747748 NANT ~ OP31 NAN  OPN 0 1474 |
9189 A G_793A 794 748.749 NANT ~ OPO4 NAN  OPN 0 0826 i
9189 A A 794.A795 749.750 AACD  AAGD  AAA AAA 42 0404 ;
9189 A A 795.A79% 750_751 oP29  OP29  OPN OPN 50 0234 ;
9189 A A 796.A797 751752 oP28  OP28  OPN OPN 66 0131 |
9189 A A 797G 798 752.753 NANT ~ OP10 NAN  OPN 0 0943 :
9189 A G 798 U 799 753 754 AACD  AAGD  AAA AAA 95 0121

9189 A U_1806_A_1807 1779_1780 NANT  OP31 NAN  OPN 0 1531 < Clicelin

9i89.A  A_1807_U_1808 1780_1781 NANT ~ OPO4 NAN  OPN 0 1725

9i89A U_1808_C_1809 1781.1782 NANT ~ OP16 NAN  OPN 0 1151

9i89.A C_1809.A 1810 1782.1783 NANT  ICOT  NAN L 0 0494

9189 A A 1810.A 1811 1783.1784 NANT _ IC02  NAN L 0 05%

9189 A G2079.G2080 20522053 AADD AAGD  AAA AA 87 0172

9189 A G_2080_A_2081 2053 2054 AACD  AAGD  AAA AAA 76 0225

9189 A A 2081.C_2082 20542055 NANT ~ OP17 NAN  OPN 0 1001

9189 A C_2082.G_2083 2055_2056 NANT ~ OPOS NAN  OPN 0 1767

9i89.A G.2083.G2084 20562057 AADD  AADD  AAA AAA 8 0448

9i89.A G.2084 mA 2085 2057 2058 AADD  AAGD  AAA ABA 63 0256

9i89_ A mA_2085_A 2086 2058 2059 AAG9  AAOS AAA  AAA 43 0369

9i89A A2086.A2087  2059_2060 NANT ~ OP09 NAN  OPN O 2169

9189 A A2087.G2088  2060_2061 NANT ~ OP21 NAN  OPN 0 2235

9i89A G2088A2089 20612062 NANT ~ OP25 NAN  OPN 0 0685

9189 A A_2089.C_2090 2062_2063 oP12  OPI2  OPN OPN 76 0506

9189A  C_2090_C_2091 2063_2064 AADD  AAGD  AAA AAA 59 043

9189 A C_ 2091 C 2092 2064_2065 AADD  AAGD  AAA AAA B4 05

9I89A G2473.G2474 24462447 NANT 103 NAN L 0 059

9I89A G474 A2475 24472448 NANT ~ OP21 NAN  OPN 0 1376

9I89A A2475.U2476 2448 2449 NANT 102 NAN L o 7S

989 A U476 A 2477 24492450 NANT ~ OP16 NAN  OPN 0 0853 Clicelin

989 A A2477.A2478 24502451 AACD  AAGD  AAA AR 71 02

9189 A A 2478 C 2479 24512452 NANT ~ AA12 NAN  AAU O 0698

9189 A C_2479_A 2480 24522453 AACD  AAGD  AAA AAA 52 0315

9i89 A A 2480 G 2481 2453 2454 AAOD  AADD  AAA AAA 67 0258

9189 A C.2526.U2527  2499_2500 AAD9  AAGY  AAA AMA 52 02

9189 A U2527.C 2528  2500_2501 NANT  IC02  NAN L 0 0464

9i89A C2528.G2529 25012502 NANT ~ OP30 NAN  OPN 0 103

9i89.A G2529A2530  2502.2503 NANT ~ OP1S NAN  OPN 0 129

9189 A A2530_U_2531 2503_2504 NANT ~ OP25 NAN  OPN 0 0806

9189 A U2531.G2532  2504.2505 NANT ~ OP17 NAN  OPN 0 1306

9189 A G2532.U2533 25052506 NANT ~ AAD2 NAN  AAA O 1098

9189 A U_2533_ 2506_2507 NANT ~ AA12 NAN  AAU O 0706

9189 A C2534.G2535 2507 2508 AACD  AAGD  AAA AAA 79 0266

9i89_A  U_2598_A_2599 25712572 NANT OP05 NAN OPN 0 0.744

9189A  A_2599_C 2600 25722573 NANT ~ OPO5 NAN  OPN O 1064

9189A C_2600.G_2601 2573_2574 NANT ~ OPO5 NAN  OPN 0 0945

9i89A G.2601.C2602 25742575 AADD  AAGD  AAA AAA 5B 0326

9189 A C_2602.G_2603 2575_2576 NANT  OP11 NAN  OPN O 1184

9I89A G.2603A2604 25762577 NANT ~ OP30 NAN  OPN 0 0826

9I89A A2604.G2605  2577.2578 oP31  OP31  OPN OPN 62 0507

9i89_A G_2605.C2606 25782579 AAGD  AAOD AAA  AAA 26 0345

9i89A C2606.U2607  2579_2580 AADD  AAGD  AAA AAA 57 0238 ¢

989 A U_2607.G.2608  2580_2581 AB2S  AB2S  SYN SYN 54 0297

9I89A G.2608.G.2609 25812582 NANT ~ OPO7 NAN  OPN 0 1042

9189A G.2609.G2610  2582.2583 AADD  AACD  AAA AAA 15 0445

9i89 A G_2610.U2611 2583 2584 AAOS  AAOS AAw  AAw 28 066

9189 A U2611.U2612  2584.2585 NANT ~ AB2S NAN  SYN 0 159

9189 A U_2612.C 2613 2585_2586 NANT ~ OPST NAN  OPN 0 1605

9189 A C_2613.A 2614 2586_2587 AACD  AAGD  AAA AAA 70 0214

9189 A A2614.G 2615 2587 2588 NANT _ OP12 NAN __ OPN 0 o077

9I89A G.2634.G2635  2607_2608 AADD AAGD  AAA A B2 0161

9I89A G2635U2636 26082609 NANT  IC02  NAN L o 1916

9I89A U2636.C 2637 26092610 NANT ~ OP13 NAN  OPN 0 125

9i89 A C_2637.C_2638 26102611 NANT ~ OP10 NAN  OPN 0 0692

9iB9.A  C_2638.C_2639 2611_2612 AADD  AADD  AAA AAA 41 0357 Clincelin

9i89 A € 2639 U_2640 2612 2613 NANT OP09 NAN OPN 0 0716





image5.tiff
A

. Step Step Assigned Closest Assigned Closest . .
Chain ) (Ec. numbering) NiC NIC  CANA  CANA > RMSD meosa}mde-
9i83.A G.2083.G2084 20562057 AADD  AACD AAA  AMA 22 0379 sensitive
9i88_A  G_2084_A_2085 2057_2058 AA0D AACO  AAA AAA 50 0362 ribosome
9i88_A  A_2085_A_2086 2058_2059 NANT ~ AAO2  NAN ARA 0 0581 complex
9i88_A A 2086_A_2087 2059_2060 NANT _ OP09 _ NAN OPN 0 2.159
- - = L <~ =& T

Step (S.a. numbering): 4 Step (S.a. numbering): Step (S.a. numbering): ‘\< ~ Step (S a. numbering):
2083_2084 D w|| 2084 2085 2085_2086 \ 2086_2087
S N Lo

1
— V4 ol
! v L 4
. Step Step Assigned Closest ~Assigned Closest . .
Chain (S.a. numbering) (Ec. numbering) NtC NtC CANA cana  © RMSD Llnco_samlde-
9i89A G_2083_G_2084 2056_2057 AADD  AADD  AAA AAA 8 0448 |j93|5tant
9i89_A  G_2084_mA_2085 2057_2058 AA0O AA0O AAA AAA 63 0256 ribosome
9i89_A  mA_2085_A 2086 2058_2059 AA09 AA09 AAA AAA 43 0369 Comp|ex
9i89_A A 2086_A 2087 2059_2060 NANT OP09 NAN OPN 0 2169
> Y . -t B
Step (Sa. numbenng) ™~ Step (Sa numbering): Step (S.a. numbering): Step (S.a. numbering): < k &
° 2083_2084 1~ || 2084_m2085 m2085_2086 2086_2087
i\,/b/ P, e ~ R e
~ ﬂ\ ~

-
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(J S. aureus 70S - CLC
@ S. aureus 70S:A2058-dimethylated - CLC

(] S. aureus 70S - vacant (4WCE)
[ E. coli 70S - clindamycin (8CGD)

. thermophitus 70S - iboxamycin (7RQ8)
. thermophitus 70S:A2058-dimethylated - iboxamycin (7RQ9)

2060

NtC class of 2058_2059:

(L NANT (AA02)
B rA09

(1) AA09
@ AA09

B AA09
D AA09

A2059 ribose conformation:
o [TJOd4'endo () C3'endo [ C4'exo
/ @ C4exo [ Cda'exo [J Cdexo

lincosamide-sensitive ribosome ‘A2058-dimethylated ribosome
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MD: CLINCELIN (WT) 23S rRNA

RMSD of CLC:

A Root mean square deviation between the starting coordinates

RMSD (nm)

and a trajectory of structures
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RMSD of CLC salicylate moiety:
C Root mean square deviation between the starting coordinates
and a trajectory of structures (moiety)
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RMSD of CLC propylproline moiety:
E Root mean square deviation between the starting coordinates
and a trajectory of structures (moiety)
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MD: CLINCELIN (A2058meth) 23S rRNA

RMSD of CLC:

B Root mean square deviation between the starting coordinates

and a trajectory of structures
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