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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 pL containing Tris-HCI buffer (100 mM, pH 7.1), MgCl, (20 mM), Neu4,5Ac, (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 uL clear solution were diluted 100 times and injected for MS analysis.
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Fig. S2 Mass spectrometry (MS) chromatograms of human influenza virus neuraminidase-
catalyzed hydrolysis of Neu4,5Ac,a3Lac
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'H and *C NMR spectra of Neu4,5Ac; (1)
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'H and *C NMR spectra of Neud4Ac5Gc (2)
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'H and *C NMR spectra of GIcNAcB3LacBProNs (Lcs)
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'H and *C NMR spectra of LNNTBProN; (23)
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'H and *C NMR spectra of Neu4,5Ac,a3Lac (24)
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'H and **C NMR spectra of Neu4,5Ac,a:3LNNT (25)
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'H and **C NMR spectra of Neu4,5Ac,a3LNT (26)
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'H and *C NMR spectra of Neu4,5Ac,a3GalppNP (27)
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'H and *C NMR spectra of Neud,5Ac,a3LacBProNs (28)
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'H and *C NMR spectra of Neud,5Ac,a3LacNACBProNs (29)

HO ]
o '] OH ©:C HO °: OH
$ g \ /g’:o
\H:W\o OHO o\/\/N3
6 Aco OH NHAc
29

T T T T T T T T T T T T T T T

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
bl
T T T T v T T T T v T v T T T T T 1 J T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S16



'H and *C NMR spectra of Neu4,5Ac,a3Galp3GIcNACcBProNs (30)
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'H and *C NMR spectra of Neu4,5Ac,03Galp3GIcNAcaProNs (31)
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'H and *C NMR spectra of Neud,5Ac,03Galp3GalNAcBProNs (32)
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'H and *C NMR spectra of Neu4,5Ac,03Galp3GalNAcaProNs (33)
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'H and *C NMR spectra of Neu4,5Ac,03LNNTBProN; (34)
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'H and *C NMR spectra of NeudAc5Gca3LacBProNs (35)
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'H and *C NMR spectra of NeudAc5Gca3LacNACBProNs (36)
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'H and *C NMR spectra of NeudAc5Gca3Galp3GIcNACBProNs (37)
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'H and *C NMR spectra of NeudAc5Gca3Galp3GIcNAcaProNs (38)
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'H and *C NMR spectra of NeudAc5Gca3Galp3GalNAcBProNs (39)
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'H and *C NMR spectra of NeudAc5Gca3Galp3GalNAcaProNs (40)
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'H and *C NMR spectra of NeudAc5Gca3LNNTRProNs (41)
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