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N-glycan Processing: Insect versus 
Mammalian
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Importance of Sialylation:
(N-acetylneuraminic acid, NeuAc)

u Protein Structure

u Protein Stability

u Biological Activity

u In Vivo Circulatory Half-Life



Sialylation Reaction
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Sialylation Reaction
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Sialylation Reaction
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CMP-NeuAc Levels
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Engineer Sialic Acid Pathway
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Sialic Acid Pathway Reconstruction
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One problem with this 
strategy….

The human genes are UNKNOWN…

?



Sialic Acid Pathway Reconstruction
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But the bacterial genes are known...

ManNAc

NeuAc

CMP-NeuAc

N-Acetylmannosamine
6-Phosphate

N-Acetylneuraminic Acid
9-Phosphate

Sialic Acid
Synthase

CMP NeuAc 
Synthetase

CTP

PPi

PEP

Sialic Acid 
Phosphate Synthase

HUMAN ?BACTERIAL 33

CMP NeuAc 
Synthetase

33

33

?

?



Identify putative human genes from 
bacterial homologs?

Human mRNA

cDNA
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Sialic Acid Pathway Reconstruction
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Sialic Acid Phosphate Synthase Infection 
with ManNAc Feeding
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Sialic Acid Pathway Reconstruction
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Sialic Acid Phosphate Synthase Infection 
with ManNAc Feeding
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Sialic Acid Phosphate Synthase Infection
without ManNAc Feeding
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The Sialic Acids
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Sialic Acid Pathway Reconstruction
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Sialic Acid Pathway Reconstruction
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Sialic Acid Pathway Reconstruction
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CMP-NeuAc Levels:
SA Phosphate Synthase + CMP-SA 
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Sialylation Reaction
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