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Validation of compound C19 as a glutaminase C inhibitor
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Abstract: The mitochondrial enzyme glutaminase C (GAC) is highly expressed in a variety of cancer cells,
resulting in increased glutamine metabolism and cancer development. Therefore, GAC has become a potential target
for anti-tumor drug development. However, current GAC inhibitors shared similar structural characteristics, few new
scaffolds were reported. By conducting a prokaryotic Escherichia coli expression system, human GAC protein of
high-purity was obtained through lysozyme digestion combined with ultrasound dissociation, and cobalt magnetic
beads purification, Moreover, we performed studies to validate interaction between small molecules and GAC protein
through thermal shift assay, drug affinity responsive target stability assay, protein crosslinking and GAC enzyme
activity detection. Meanwhile, a comprehensive small molecule-protein interaction confirmation and systematic
pharmacodynamic study in vitro were carried out on compound C19, which was a reported GAC inhibitor screened
from the Enamine database. Results showed that C19 directly bind to GAC protein, disturbed GAC tetramers
formation, and inhibited its enzyme catalytic activity. By interfering GAC function, C19 dose-dependently
suppressed GAC-mediated glutamine metabolism, reduced glutamate in cancer cells, and thus alleviated A549 and
NCI-H1299 non-small cell lung cancer cell growth. Together, C19 was identified as a lead compound, providing a
new strategy for the structural design of drugs targeting GAC.
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Figure 1  Structure of compound C19
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Figure 2  Construction of human glutaminase C (GAC) prokaryotic
sEm expression systen-t A: The diagram of recombinar-u plasmid pET2§a—
hGAC; B: GAC induction by isopropyl-beta-D-thiogalactopyranoside
1 GACHIBESIRIA (IPTG). SDS-PAGE gel was stained with Coomassie brilliant blue; C:
GAC & N\ 73 2 Bt I g (1) % s B U1 AR Ak 22—, 9 GAC expression in IPTG-induced bacteria was detected by Western
B GLS1 S 1~154h 0. FA K, S KGAW FEH £ R blot. M: Protein marker ladder; S: Supernatant; P: Pellet
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Figure 3 GAC protein isolation and purification. A, B: GAC-expressing bacteria were lysed by lysozyme, sonication or both. Separated
supernatant (S) and pellet (P) were detected by SDS-PAGE (A) and Western blot (B); C, D: GAC protein in bacteria was isolated by
BeaverBeads™ IDA-Cobalt enrichment and eluted with imidazole. Flow-through and elution were detected by SDS-PAGE (C) and Western
blot (D). FT: Flow through; E: GAC protein was concentrated from 200 and 300 mmol-L™ imidazole elution, following by SDS-PAGE and
Coomassie brilliant blue staining
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Figure 5 C19 bound to GAC and inhibited its tetramer formation.
A: Disuccinimidyl suberate (DSS) cross-linked GAC dimer and
tetramer of NCI-H1299 cell lysates; B: 10 umol-L™* C19 significantly
suppressed GAC tetramer and increased monomer
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Figure 4 Analysis of the binding of C19 to GAC. A: Thermostable GAC under indicated heat shocks in the presence of 10 umol-L™ C19;
B: C19 protected GAC from proteolysis by pronase in native NCI-H1299 cell lysates; C: Increasing concentrations of C19 were test to study
its interaction with GAC in the treatment of 2.5 ug-mL™* pronase by DARTS. KGA: Kidney-type glutaminase
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Figure 6 GAC activity was reduced by C19. A: GAC activity was determined after CB-839 or C19 incubation; B: CB-839 and C19 treated
GAC activities were calculated; C: Glutamate level in A549 cells was reduced by C19 treatment. n =3, X +s. "P < 0.01, ™"P < 0.001
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Figure 7 C19 suppressed the proliferation of A549 and NCI-H1299 non-small cell lung cancer cells. A: Crystal violet staining of C19-
treated A549 and NCI-H1299 cells; B, C: Crystal violet staining of proliferated A549 (B) and NCI-H1299 (C) cells was dissolved in 10%

aceticacid. n=3,x+s. P < 0.001
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