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Synthetic trisaccharides reveal discriminating ability of endo-glycosidic linkages by mannosidases
in the endoplasmic reticulum

Taiki KURIBARA*', Kiichiro TOTANI *?

ABSTRACT : Glycans on the proteins in the endoplasmic reticulum (ER) act as signals of glycoprotein

folding, secretion and degradation. Especially, secretion or degradation signals are produced by the action
of ER mannosidases towards each branch of a tri-antennary (A-, B- and C-branch) Man9GIlcNAc2 (M9)

glycan. Thus, the resulting product after trimming reaction of M9 serves as different signals for

determination of glycoprotein fate. Each branch of all terminal glycosidic linkages of M9 are a-1.2 type,

while the adjacent inner glycosidic linkages are different. In this study, we examined whether ER

mannosidases showed branch specificity by discriminating between different inner glycosides. For

evaluation of the hypothesis, we synthesized four trisaccharides with different glycosidic linkages and

applied to mannose trimming assays in the ER fraction derived from mouse liver. Through these assays, we

report first experimental demonstration that a-1,2-mannosidases in the endoplasmic reticulum (ER) can

discriminate inner glycosidic linkages of synthetic trisaccharides substrates.
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Figure 1. Glycan trimming in ER glycoprotein quality
control. This figure is modified from the figure

inref4.
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Figure 2. Design of trisaccharide substrates for glycan
specificity analysis of ER «-1,2-mannosidases.
Each different endo-glycosidic linkage of

synthetic ftrisaccharides is identical to
glycosidic linkages of each branch in M9. This

figure is modified from the figure in ref 4.
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Figure 3. Hydrolysis assay of A3, B3, C3 or D3 in the
ER fraction. (a) Typical HPLC profiles of the
mannose trimming reaction. (b) Hydrolysis
yields of A3, B3, C3, and D3. Each data point
represents the mean value with the standard
deviation (n=9). This figure is modified from the
figure in ref 4.

o

8

& Vol.58 No0.2(2021.12)

66%, 69%, 35%, 35% Cd»r-7= (Figure3b), —hx £ L
WAL, Atk s o H—EREO KGR 3 BRI Cx
L RMET A3=B3>C3= D3 Thotz, £z, ZOD
JERFE YT, R THE S o Y RUNalk > s A —
PRz 2 FREGEOIEL R"EEL T D, Ll
Il & KR MO MUBES{ TIX R T OIS 1| 43 71
(CAFET 5. Lizddo T, A IIHEVT A3, B3 BLV*
C3 Z il R IAF SE A SERIZ L v /M lafk~
J A — B REO MR R SR A R L=

=4

N

4. B3 BEERV-HREHRNT

AR I S o A3, B3 B LU C3 (250 uM)
B S, 43 BEEIO MK AR 2 e T
L9 BE(E LT, HPLC | T L 7=, SEA AR ©
%, B3 & C3 ONIKRIILSESHERITER T2 2R L,
B3 LIl LT C3 OMAKGALEN L VLT LT
(Figure4), ZHLHDOFEMNG, A3, B3 B C3 Al
(7 DO MR R, A3>B3>C3 THD LB L
I2s

- i

ZTCHE

Hydrotysis yhal (%)

Figure 4. Hydrolysis yields after 6h from competitive
assay of A3/B3/C3 in the ER fraction. Each
data point represents the mean value with the

is

standard deviation (n=3). This figure

modified from the figure in ref 4.
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Figure 5. Hydrolysis yields after 6h from competitive

assay with two-branch trisaccharides. Results
of competitive assays with A3 and B3 (a), A3
and C3 (b), and B3 and C3 (c) in the ER
fraction. Each data point represents the mean
value with the standard deviation (n=3). This

figure is modified from the figure in ref 4.
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Figure 6. Hydrolysis yields after 6h from competitive
assay with natural A3, B3, or C3 branches with
the unnatural D3 branch in the ER fraction.
Results of competitive assays with A3 and D3
(a), B3 and D3 (b), and C3 and D3 (c) in the
ER fraction. Each data point represents the
mean value with the standard deviation (n=3).

This figure is modified from the figure in ref 4.
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