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[ Abstract ] Background and purpose: Metabolic reprogramming occurs during tumor progression, and 1-acylglycerol-3-
phosphate O-acyltransferase (AGPAT), as a key enzyme in the de novo synthesis of triacylglycerol (TAG), is closely associated
with tumor progression. However, one of the isoforms, AGPATS5, has been studied in cancer in a very limited way, and this study
aimed to provide a new perspective on the role of AGPATS in hepatocellular carcinoma and its potential molecular mechanisms,
providing novel ideas for the diagnosis and treatment strategies of liver cancer. Methods: 4GPATS was knocked down in a variety of
hepatocellular carcinoma cell lines using lentiviral infection, and the effects of AGPATS5 on the functions of hepatocellular carcinoma
cell proliferation, migration and resistance to anoikis were detected in vitro by experiments such as Taipan blue counting, scratching,

transwell and plate cloning. The wild-type or enzyme activity-deficient form of AGPATS was rescued to investigate whether AGPATS,
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as a metabolic enzyme, plays a classical role in regulating the migration of hepatocellular carcinoma cells. We constructed a tail vein
metastasis model in nude mice to validate the cellular phenotype in vitro from the in vivo level. Immunoprecipitation mass spectrum
(IP-MS) identified proteins interacting with AGPATS and verified by co-immunoprecipitation (colP). Protein post-translational
modification identification was performed to analyze the potential modification sites of AGPATS, and in vitro experiments were
performed to explore the effects of the point mutation before and after the point mutation on the migration of hepatocellular carcinoma
cells. CoIP was performed to explore the binding of AGPATS to the interacting protein before and after the mutation of the site. We
determined its role in cell phenotype by knocking down interacting proteins. Rescue experiments were used to verify whether AGPATS
exerts its effects through the interacting protein. We detected the expression levels of AGPATS5 and the interacting protein in wild-type
hepatocellular carcinoma cell lines to examine their correlation. Results: Knockdown of 4GPATS increased the tolerance to serum-
free starvation and promoted hepatocellular carcinoma cell migration, but did not affect proliferation and anoikis. However, deletion
of enzyme activity did not affect the inhibition of hepatocellular carcinoma cell migration by AGPATS. Knockdown of AGPATS
promoted lung and liver metastasis of hepatocellular carcinoma cells in nude mice. AGPATS5 could interact with fibrillarin (FBL), and
the interaction was strengthened under serum starvation conditions. Curbing FBL expression inhibited hepatocellular carcinoma cell
migration, and the effect was similar to that of overexpression of AGPATS. Inhibition of FBL expression weakened the promoting effect
of AGPATS knockdown on hepatocellular carcinoma cell migration; In the hepatocellular carcinoma cell lines examined, AGPATS and
FBL did not show any correlation at the protein level. The inhibitory effect of AGPATS on hepatocellular carcinoma cell migration was
attenuated by the K201 site mutation, and the K201 site mutation attenuated the binding of AGPATS to FBL. Conclusion: Knockdown
of AGPATS can significantly enhance the migratory ability of hepatocellular carcinoma cells. AGPATS can interact with FBL, and in
the absence of serum starvation stimulation, AGPATS5 strengthen its binding to FBL through acetylation of the K201 site, thereby more
effectively inhibiting FBL, consequently inhibiting the migration of hepatocellular carcinoma cells. But this inhibitory effect is not
derived from the metabolic enzyme activity of AGPATS, but driven by non-metabolic function.

[ Key words ] l-acylglycerol-3-phosphate O-acyltransferase 5; Liver cancer metastasis; Fibrillarin; K201 site acetylation; Non-

metabolic function
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Fig. 1 Knockdown of AGPATS promotes HCC cells migration

Relative number of

2.2
i

i — 203540 AGPAT 552 A HC C 4 i 3T % 1Y
P, FRHEISNU449 . Huh7/#%shAGPATS5
Je shNTHSAE R AE TG MLV YR SR 33T 38 2 s
THECRE I FLA IS O, A5 oK, SNU449F1
Huh 78 AGPATS 5, #8521t 37 TG 135 VL
W (P<0.05, EI2A) . 2RI, FEIEE IR
P AT R HE ORS00 4 i 4 5 R D B
K IR FIRA GPATS J5i o) -9 240 i 14 5 TG ol 2 52 i)
(P>0.05, KI2B) . “FHesapE s sl it —4
KW, FIRAGPATS A (3 52 W 8 40 i i Bt
JHPHT-RE S (P>0.05, K2C. 2D) . Fik%h
TRAR IR B A G PATS 508 334 T 32 TG 1l 35 Y UAR T -5
B AT RS KT
2.3  AGPATSHEg i M &k 5 3 A5 % I AT 72 20 B 5E
e

R FEWBEEMEO R E . KRR A
FEEZAVEN, AGPATSYENTAGM kG ke X
e A o — AP A, S AR E R
RS A AR S I 05 . IR IT AGPATS Y
Tt 15 1 %o 9 A L E RS B2 ), R EHESNU449 |
Huh7f)shAGPATS K shNTEa & fk, 43 5 1] &b
AGPATS 4 (rescue AGPATS wild type,
rAGPATS-WT ) ol H: G PR 927 (rescue
AGPATS5 enzyme deficiency, rAGPATS5-ED )

BURBLA GPATSR 18 BT 3 40 B if 52 ¢ 1 i

shNT

12— P=0.001 2 shAGPATS

L T

9
61 P=0.0025

3 P05 poon2s 0080
2 - - L,

1

0

migrated cells

SNU449  Huh7  SNU387 SNU475 HCCLM9 MHCC97H

BURAGPATS{R it FTE 4R AT #%

Transwell migration assays were assessed in AGPAT5-knockdown HCC cell lines. Representative images (scale bar: 100 um) and statistical analyses

of the migrated cells are shown.
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Fig. 2 Depletion of AGPATS induces tolerance to serum-free starvation in HCC cells

A, B: SNU449 and Huh7 cells stably expressing shNT or shAGPAT5 were treated with or without FBS starvation in the indicated times, and then,
cell number was assessed. C: Colony formation assays were performed in AGPAT5-depleted SNU449 and Huh7 cells. Representative images and

statistical analyses of the colony cells are shown.
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Fig. 3 AGPATS inactivation does not affect the migration of HCC cells

A: Construct the enzyme deficiency plasmid. B, C: Transwell migration assays were performed in AGPATS5-depleted SNU449 and Huh7 cells rescued
with EV or rAGPATS-WT or rAGPATS5-ED. Representative images (scale bar: 100 um) and statistical analyses of the migrated cells are shown.
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Fig. 4 Depletion of AGPATS promotes the metastasis of HCC cells in mice
A, B, C: SNU449-shNT cells or SNU449-shAGPATS5 cells were implanted into randomized athymic nude mice via a tail vein injection (6 mice per
group). Then, after 45 d of inoculation, the representative images of these implanted mice was carried out, the body weight of mice was quantified.

The representative images of lung and liver metastasis are presented. D, E, F: Representative images of liver and lung tissues dissected 45 d after the
inoculation and H-E and Ki-67 stained metastatic nodules are presented (scale bar: 50 pm) and statistical analyses of metastatic nodules are shown.
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Fig. 5 AGPATS may inhibit the migration of HCC cells by suppressing FBL

A: Mass spectrometry analyses of AGPATS-associated proteins were performed in SNU449 cells stably expressing FLAG-AGPATS. The precursor
ion was fragmented by collision-induced dissociation and analyzed in an ion trap. The database search engine (Andromeda) score was matched to the
identified peptide. B: SNU449 and Huh7 cells were treated with or without FBS for 1 h. C, D: Transwell migration assays were performed in AGPATS-
depleted or AGPATS-overexpressed or FBL-depleted SNU449 and Huh7 cells. Representative images (scale bar: 100 um) and statistical analyses of
the migrated cells are shown. E, F: Transwell assays revealed that FBL depletion abrogated the promoted migration caused by AGPAT5 knockdown in
SNU449 and Huh7 cells. G, H: HCC cell lysate to test the relative expression level of AGPATS and FBL. IB: immunoblot; IP: immunoprecipitation.
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Fig. 6 K201 of AGPATS is the key site for FBL repression

A, B, C, D: Transwell migration assays and wound healing assays of SNU449-AGPAT5 (WT), SNU449-AGPATS (Y177A), SNU449-AGPAT5
(T182A), SNU449-AGPATS5 (S186A) and SNU449-AGPATS (K201A) cells. Representative images (A) (scale bar: 100 um) and statistical analyses of
the migrated cells are shown. Representative images (C) (scale bar: 2.5 mm) and statistical analyses of gap distance are shown. E: SNU449 cells were

treated with or without FBS for 1 h.
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