
Supplementary information 

Synthesis and Effect of Conformationally Locked Carbocyclic Guanine 
Nucleotides on Dynamin 

Kiran S. Toti1, John R. Jimah2, Veronica Salmaso1, Jenny E. Hinshaw2, Kenneth A. Jacobson1 

1Laboratory of Bioorganic Chemistry, National Institute of Diabetes and Digestive and Kidney 

Diseases, NIH, Bethesda, MD, USA. 

2Laboratory of Cell and Molecular Biology, National Institute of Diabetes and Digestive and Kidney 

Diseases, NIH, Bethesda, MD, USA. 

Page S1 
Page S2 
Page S4-22
Page S23-33

Table of Contents 
Supplementary Figure S1 
Supplementary Figure S2 
1H, 31P, HRMS and HPLC Copies of Final Compounds 
1H, 31P, and HRMS Copies of Intermediates   

Supplementary figure S1 

Supplementary Figure S1. 2D classes of cryoEM micrographs of dynamin-decorated lipid 
tubules without nucleotide or after treatment with GTP (Jena Biosciences Co), (N)-GTP, or 
(S)-GTP.   

S1



Supplementary Figure S2. Atomic model of dynamin (PDB ID: 2X2E) bound to GDP in 
South (S)- conformation with electron density shown around the ligand. Right panel shows the 
north and south conformations, with the south conformation in agreement with the electron 
density around the nucleotide in the left panel.  The image was generated using the software 
UCSF Chimera (Pettersen, E.F., Goddard, T.D., Huang, C.C., Couch, G.S., Greenblatt, D.M., 
Meng, E.C., and Ferrin, T.E. UCSF Chimera - A Visualization System for Exploratory 
Research and Analysis. J. Comput. Chem. 25:1605-1612 (2004).). Selected protein residues 
interacting with the nucleotide (cyan) are shown in grey sticks. H-bonds were predicted after 
addition of hydrogens and are shown by yellow lines.
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Elemental Composition Report       Page 1

Single Mass Analysis
Tolerance = 10.0 mDa   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
89 formula(e) evaluated with 5 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-200    H: 0-200    N: 5-5    O: 0-60    P: 3-3    

m/z
520.0 525.0 530.0 535.0 540.0 545.0 550.0 555.0

%
0

100

 KST-12OCT18-3-166-D1 221 (3.755) AM2 (Ar,22000.0,0.00,0.00); ABS
 TOF MS ES- 

 1.97e+006
532.0530.9

520.9516.9 518.9
521.9 528.9

524.9
533.0

554.0538.0
536.9 538.9

543.8
540.9 552.9

548.0
544.8 550.9

554.5

Minimum: -1.5

Maximum:  10.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

532.0040  532.0036  0.4  0.8  8.5  354.7  1.878  15.29  C12 H17 N5 O13 P3 

 532.0071 -3.1 -5.8  30.5  356.5  3.676  2.53  C30 H9 N5 P3 

 532.0094 -5.4 -10.2 -0.5  359.1  6.248  0.19  C5 H21 N5 O18 P3 

 531.9977 6.3 11.8 17.5  353.2  0.313  73.10  C19 H13 N5 O8 P3 

 532.0130 -9.0 -16.9 21.5  355.3  2.421  8.89  C23 H13 N5 O5 P3 
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Elemental Composition Report         Page 1

Single Mass Analysis
Tolerance = 5.0 mDa   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
91 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-150    H: 0-200    N: 5-5    O: 0-60    P: 3-3    

m/z
500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600

%
0

100

 KST-16NOV18-3-176-B 145 (2.470) AM2 (Ar,22000.0,0.00,0.00); ABS
 TOF MS ES- 

 9.53e+005
530.0

512.0499.8
502.8

520.9
514.9

552.0532.0 542.2 550.7 574.0554.0 568.0558.9 582.9578.9 598.0
585.9 591.7 601.3

Minimum: -1.5

Maximum:  5.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

530.0250  530.0243  0.7  1.3  8.5  176.6  n/a  n/a  C13 H19 N5 O12 P3 
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Single Mass Analysis
Tolerance = 10.0 mDa   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
89 formula(e) evaluated with 5 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-150    H: 0-200    N: 5-5    O: 0-60    P: 3-3    

m/z
515.0 520.0 525.0 530.0 535.0 540.0 545.0 550.0 555.0

%
0

100

 KST-24OCT18-3-168 199 (3.383) AM2 (Ar,22000.0,0.00,0.00); ABS; Cm (199-204x3.000)
 TOF MS ES- 

 7.34e+005
532.0

530.1516.8514.8514.0 522.0518.8 526.8
523.0 550.0536.8533.0

538.8 540.7 546.0543.7
548.8

552.0 554.0 554.8
557.7

Minimum: -1.5

Maximum:  10.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

532.0034  532.0036 -0.2 -0.4  8.5  280.7  1.296  27.36  C12 H17 N5 O13 P3 

 532.0071 -3.7 -7.0  30.5  285.0  5.524  0.40  C30 H9 N5 P3 

 531.9977 5.7 10.7  17.5  282.9  3.496  3.03  C19 H13 N5 O8 P3 

 532.0094 -6.0 -11.3 -0.5  279.8  0.376  68.64  C5 H21 N5 O18 P3 

 532.0130 -9.6 -18.0 21.5  284.6  5.168  0.57  C23 H13 N5 O5 P3 
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Elemental Composition Report  Page 1

Single Mass Analysis
Tolerance = 5.0 PPM   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
120 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-100    H: 0-200    N: 5-5    O: 0-40    28Si: 1-1    35Cl: 1-1 

m/z
575.0 580.0 585.0 590.0 595.0 600.0 605.0 610.0

%
0

100

 KST-16AUG18-5-152-A 224 (3.806) AM2 (Ar,42000.0,0.00,0.00); ABS
 TOF MS ES+ 

 1.56e+006
590.2

580.3577.4575.5572.5 582.2
583.3

585.5 587.8 592.2 593.2
599.5594.5 597.5 601.5 603.5 604.3 607.6 609.5

Minimum: -1.5

Maximum:  5.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

590.2353  590.2354 -0.1 -0.2  16.5  106.9  n/a  n/a  C31 H37 N5 O3 28Si 35Cl 
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Elemental Composition Report  Page 1

Single Mass Analysis
Tolerance = 5.0 PPM   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-100    H: 0-200    N: 5-5    O: 0-40 

m/z
255.0 260.0 265.0 270.0 275.0 280.0 285.0 290.0 295.0 300.0 305.0 310.0 315.0

%
0

100

 KST-28AUG18-3-153 136 (2.317) AM2 (Ar,42000.0,0.00,0.00); ABS
 TOF MS ES+ 

 8.32e+004
294.1

282.3
254.1 280.1277.2

258.3 264.1259.1 271.1265.2 283.3
287.0

289.1 316.1295.1 305.2300.3 313.3
307.2

Minimum: -1.5

Maximum:  5.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

294.1201  294.1202 -0.1 -0.3  7.5  31.3  n/a  n/a  C12 H16 N5 O4 
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Single Mass Analysis
Tolerance = 5.0 mDa   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
51 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-100    H: 0-250    N: 5-5    O: 0-60    

m/z
324.0 326.0 328.0 330.0 332.0 334.0 336.0 338.0 340.0 342.0 344.0 346.0

%
0

100

 KST-08JAN20-3-170 252 (4.280) AM2 (Ar,25000.0,0.00,0.00); ABS
 TOF MS ES+ 

 4.59e+005
334.2

329.9325.2323.2 327.1 328.3 332.2330.3 335.2336.2 338.3337.2 346.9345.9344.9341.2
339.1 344.2343.2

347.3

Minimum:                             -1.5

Maximum:               5.0    5.0    100.0

Mass       Calc. Mass  mDa    PPM    DBE    i-FIT   Norm   Conf(%) Formula

334.1519   334.1515    0.4    1.2    8.5    522.7   n/a    n/a     C15 H20 N5 O4 
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Single Mass Analysis
Tolerance = 5.0 mDa   /   DBE: min = -1.5, max = 100.0
Element prediction: Off 
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron Ions
55 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-100    H: 0-200  N: 5-5    O: 0-60    P: 1-1 

m/z
366.0 367.0 368.0 369.0 370.0 371.0 372.0 373.0 374.0 375.0 376.0 377.0 378.0 379.0

%
0

100

 KST-18MAR19-3-174 66 (1.133) AM2 (Ar,22000.0,0.00,0.00); ABS
 TOF MS ES- 

 1.46e+006
372.1

369.0368.0366.9366.3 370.0 371.9
371.2 373.1 378.9374.1 378.1375.1 375.7 377.8375.9

376.6
379.1

Minimum: -1.5

Maximum:  5.0  5.0 100.0

Mass  Calc. Mass  mDa  PPM  DBE i-FIT  Norm  Conf(%) Formula

372.0716  372.0709  0.7  1.9  8.5  343.9  n/a  n/a  C12 H15 N5 O7 P 

S33

KTOTI
Placed Image




