
MALDI-TOF MS spectrometry

Excel spread sheet as output of 
MS spectrometry with tabs. each 
tab corresponds to each 
experiment. Each tab extract to a set of CSV 

file which added meta 
information to analyze the data

TAG Expression

TAG List

database for glycan annotation

• annotated glycan list
• absolute or relative quantitation of glycan
• bar chart of expression
• Statistics (average, standard deviation, etc.)
• inter-series variation of glycan expression

ü bar chart with error bars of expression
ü Student’s t-test

• input file to Cluster 3.0 for hierarchical cluster analysis

TAG Pathway

Expression information mapped to glycan biosynthetic pathway
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glycan structure
five-digit notation the number of monosaccharide 

residue type of glycan in table S1/S2

theoretical m/z

anotation information (see text) anotation information (see text) …



glycan structure
five-digit notation the number of monosaccharide residue

m/z of Sodium adducted ion

theoretical m/z

expression amount of each experiment average expression of each series

standard deviations CVs t-values and p-values of t-test between all possible 
combination
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cytoplasm cytoplasm

lysosome

Golgi apparatus

endoplasmic reticulum

NeuAc ß Hex ßHexNAc
elongation of glycan chain

NeuAc ß Hex ßHexNAc
elongation of glycan chain

NeuAc ß Hex ßHexNAc
elongation of glycan chain

NeuAc ß Hex ßHexNAc
elongation of glycan chain

NeuAc ß Hex ßHexNAc
elongation of glycan chain

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc
other elongation pattern

High mannose pauchi
mannose

hybrid/ 
mono antennay

glycans

di-antennaly
glycans

bisected di-antennaly
glycans

tri-antennaly
glycans

tetra-antennaly
glycans

bisected trii-antennaly
glycans

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

+Fuc

Complex tpye glycans

Mature protein

Misfolded protein

Immature protein



possible structure

five-digit notation

bar chart with error bar

multiplicity: number of 
candidates on the pathway 
employed as their m/z are 
same

Pathway with bar charts

relative abundance
difference 
ratio

p-value
multiplicity

(number of candidates on the pathway
employed as their m/z are same)

Significant increase and 
decrease are shown in red 
and deep blue, respectively.

Pathway with expression 
change and p-values

bar chart shown when the glycan is in 
the list and not detected
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