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Fig. S1 Mass spectrometry (MS) chromatograms of reactions catalyzed by various bacterial 

CMP-sialic acid synthetases (CSSs) and mutants. Reactions were performed in a total volume of 

10 L containing Tris-HCl buffer (100 mM, pH 7.1), MgCl2 (20 mM), Neu4,5Ac2 (10 mM), and 

CTP (10 mM). After the addition of a CMP-sialic acid synthetase, the reaction was allowed to 

proceed for 6 h at 37 C. The precipitates in the reaction mixture were removed by centrifugation 

and aliquots of 1 L clear solution were diluted 100 times and injected for MS analysis. 

 

 

Molecular ion m/z:  Neu5Ac, 308.0982; Neu4,5Ac2, 350.1087;  

   CMP-Neu5Ac, 613.1394; CMP-Neu4,5Ac2, 655.1500;  

   CTP, 481.9767; CDP, 402.0104; CMP, 322.0440  
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Simon Neu45Ac NmS81R #16-66 RT: 0.17-0.72 AV: 51 NL: 3.26E6
T: FTMS - p ESI Full ms [290.00-850.00]
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T: FTMS - p ESI Full ms [290.00-850.00]
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Simon Neu45Ac HdCSS #16-45 RT: 0.17-0.48 AV: 30 NL: 2.96E6
T: FTMS - p ESI Full ms [290.00-850.00]
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Fig. S2 Mass spectrometry (MS) chromatograms of human influenza virus neuraminidase-

catalyzed hydrolysis of Neu4,5Ac23Lac 
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A/Memphis/71 H3N1 (A/Mem71) 
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A/Puerto Rico/34/8 H1N1 (A/PR8) 

 

 

A/Philippines/2/82/X-79 H3N2 (A/Philips) 

 
  

PR 10mM 1 #17-135 RT: 0.15-1.27 AV: 119 NL: 1.47E6
T: FTMS - p ESI Full ms [195.00-1000.00]
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1
H and 

13
C NMR spectra of Neu4,5Ac2 (1)  
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1
H and 

13
C NMR spectra of Neu4Ac5Gc (2) 
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1
H and 

13
C NMR spectra of GlcNAc3LacProN3 (Lc3) 
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1
H and 

13
C NMR spectra of LNnTProN3 (23) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23Lac (24) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23LNnT (25) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23LNT (26) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23GalpNP (27) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23LacProN3 (28)  
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1
H and 

13
C NMR spectra of Neu4,5Ac23LacNAcProN3 (29) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23Gal3GlcNAcProN3 (30) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23Gal3GlcNAcProN3 (31) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23Gal3GalNAcProN3 (32) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23Gal3GalNAcProN3 (33) 
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1
H and 

13
C NMR spectra of Neu4,5Ac23LNnTProN3 (34) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3LacProN3 (35) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3LacNAcProN3 (36) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3Gal3GlcNAcProN3 (37) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3Gal3GlcNAcProN3 (38) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3Gal3GalNAcProN3 (39) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3Gal3GalNAcProN3 (40) 
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1
H and 

13
C NMR spectra of Neu4Ac5Gc3LNnTProN3 (41) 

 


