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Abbreviations

BSA, bovine serum albumin

clAP1, cellular inhibitor of apoptosis protein 1
CRBN, cereblon

CRLA4, cullin ring ubiquitin ligase 4

CULA4, cullin 4

DDBJ1, damage-specific DNA binding protein 1
ELISA, enzyme-linked immunosorbent assay
ER, endoplasmic reticulum

FIRI, fasting immunoreactive insulin

FCS, fetal calf serum

FPG, fasting blood glucose

GCK, glucokinase

G1P, glucose-1-phosphate

G6P, glucose-6-phosphate

GLUT, glucose transporter

GSIS, glucose-induced insulin secretion
HOMAZB, homeostatic model assessment of B-cells
HOMA-IR, homeostatic model assessment for insulin resistance
HEK?293T, Human embryo kidney 293T

ICs0, 50% inhibitory concentration

IMiDs, Immunomodulatory drugs

IP, immunoprecipitation

KD, knockdown

MDM2, murine double minute 2

MODY, maturity-onset diabetes of the young
NEAA, non-essential amino acids solution

one-way ANOVA, one-way analysis of variance



OMIM, Online Mendelian Inheritance in Man

PNDM, permanent neonatal diabetes mellitus

PHHI, persistent hyperinsulinemic hypoglycemia in infancy
PBS, phosphate-buffered saline

PROTAC, proteolysis-targeting chimera

R?, coefficients of determination (R?)

TCA cycle, tricarboxylic acid cycle

TCGA, The Cancer Genome Atlas

UDP-glucose, uridine diphosphate glucose

UGGT, UDP-glucose:glycoprotein glucosyltransferase
UGP2, UDP-glucose pyrophosphorylase 2

UPR, unfolded protein response

VHL, von Hippel-Lindau

WB, Western blot

WT, wild type
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Supplementary Figure S1. Clinical data in MODY2 patients among MODY1-3
(Supplementary data for Fig. 3).

Clinical summary of fasting plasma glucose (FPG mg/dL, a), fasting immunoreactive insulin
(FIRI, pg/mL, b), and homeostatic model assessment for insulin resistance (HOMA-IR, ¢) in
MODY?2 patients. Eleven glucokinase mutated proteins in strong orange bars (M235T,
E256K, E442* G264S, G261R, S336F, G193F, L388P, G162R, R43C, and T206M) were

analyzed in vitro.
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Supplementary Figure S2. Low glucose induced UDP-glucose-dependent glucokinase
ubiquitination and degradation (Supplementary data for Figure 1).

The administration of G1P had no discernible impact on the quantity of glucokinase protein.
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Supplementary Figure S3. Optimizing Substrate Protein Glucokinase for UDP-Glucose-
Dependent Ubiquitination and Degradation (Supplementary data for Fig. 3).

(a) The A456V glucokinase variant from PHHI exhibited a strong binding affinity for
glucose. The glucose-binding activity of glucokinase WT (GCK) and A456V (PHHI) was
assessed using glucose-immobilized beads [1].

(b —d) A456V demonstrated greater sensitivity to UDP-glucose-dependent glucokinase
protein degradation (b), G6P production (c¢), and insulin secretion (d). UDP-glucose-
dependent GCK and A456V degradation (b), G6P production (c¢), and insulin secretion (d)

were analyzed.
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