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Interaction analysis of calreticulin and glycans using thermal shift assay
Makoto HIRANO ™', Kiichiro TOTANI **

ABSTRACT : Calreticulin (CRT) has been described as a lectin-like chaperone that recognizes
GleIMan9GleNAc2 (GIM9)-glycoproteins in the endoplasmic reticulum (ER). However whether CRT
directly recognizes aglycone (protein portion) of glycoprotein remains controversial. Our previous study
demonstrated that CRT competitively inhibited glucosidase Il activity against a hydrophobic substrate not
but that against a hydrophilic substrate, implying that CRT recognizes not only glycan structure but also
aglycone hydrophobicity. Here to investigate the possibility we prepared ligands for CRT: G1M9-derivatives
with different hydrophobicity on the aglycone and gradually denatured immunoglobulin Y (IgY), which
harbors GIM9 glycan, and analyzed the interaction of a recombinant CRT with the ligands using thermal
shift assay. These results demonstrate that CRT strongly binds to more hydrophobic G1M?9-derivative and
more denatured IgY, clarifying that CRT more strongly binds misfolded glycoprotein, and reversely releases

folded glycoprotein by distinguishing the folding status of glycoprotein in the ER glycoprotein quality

control system.
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Figure 1. Determination of denaturation temperature (Td) of
calreticulin (CRT). The CRT solution (20 pL) in the presence of
SYPRO® Orange dye was gradually heated from 25°C to 55°C
in a real-time PCR device, and the fluorescence intensity was
monitored to obtain melt curves (A). The melt peaks (B) revealed
that the Td for CRT ranged from 45.6°C to 45.8°C. Temperature
at the local minimums represents Td.
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Figure 2. Interaction of CRT with G1M9-derivatives. (A) c - D .
Aglycone structures of the synthesized G1M9-derivatives. (B) FE'™
The aglycone hydrophobicities of G1M9-derivatives. The gg = - }
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Data are expressed as the mean + standard deviation (n = 3). - 0 h" o : —
(C) Interaction of CRT with G1M9-derivatives. After an hour T L e
preincubation, the mixtures of CRT (4 upM) and G1M9- Figure 3. Interaction of CRT with a G1M9-glycoprotein,

derivatives (12 pM) were subjected to TSA (35°C to 55°C).

Curves represent typical melt peaks.
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immunoglobulin Y (IgY). (A) Analysis of N-glycans on IgY. N-
Glycan content of IgY was analyzed using fluorophore-assisted
carbohydrate electrophoresis. The N-glycans released from IgY
were labeled with ANDS through a reductive amination and
SDS-PAGEd. Bands were analyzed using an image analyzer.
The guides, G1M9 and M9 glycans. (B) Determination of Td of
IgY. To monitor the changes in the folding status of Ig¥ during
heat denaturation, IgY was subjected to TSA (25°C to 95°C).
The curves represent typical melt peaks of IgY. (C) Heat
regulation of the denaturation state of IgY. To prepare different
folding forms of IgY, IgY (4 pM) was heated at the indicated
temperatures for 2 min. SYPRO® Orange was added to the
solution and the surface hydrophobicity was evaluated by
measuring the fluorescence intensity. Data are expressed as the
mean + standard deviation (n = 3). For subsequent analyses of
the interaction of CRT with IgY, IgYs unheated and heated to
70°C and 75°C were used as native, partially denatured, and
completely denatured forms, respectively. (D) Interaction of CRT
with IgY. After a 12-h preincubation of CRT (4 pM) and IgY (8
pM) with or without heat denaturation, the mixture was subjected
to TSA (35°C to 80°C). Curves represent typical melt peaks
ranging from 35°C to 55°C.
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