ZEN /I - - $EE % | RRE CBITIREE p-catenin HIZT T UK T IR RS MEMBOTHELE 529
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Feb. 25, 2024, 40(2): 529-541

DOI: 10.13345/j.cjb.230443 ©2024 Chin J Biotech, All rights reserved

- EHEIRAK -

S IRER C 1813 {8 13 p-catenin BY.Z Z L 7K FH &I AR
AR T R IR 2 RE ST

'AH\%% 1,2,3,4,6, {%E;ﬁ:‘ 1,2,3,4,5, k‘%«‘]}l\:ﬁ 1,2,3,4,5, /Eélﬁ]?] 1,2,3,4,5%

1 PURG R PRI R s R SR e E i i s, HEK 400716
2 P RAE BRI e, EEIK 400716

3 4RSI E, HEK 400039

4 HIRT R LAY B A 2= TR AR L, FEIK 400716
5 VURREIIE A Y R 5L 2 TR Gy, EIR 400715
6 Tim KRF=ERYGIN HAEY TR = #E, FHK 400715

AN

SEE, BRI, Ui, L. SR C ik B-catenin MIVZ 2 AKAK T3 i R BT B 20 ILRE (0 R (R ZZRE S [I]. AW
TFE4, 2024, 40(2): 529-541.

WENG Xuelian, HOU lJianbing, CHANG Hongbo, CUI Hongjuan. Sanggenon C inhibits glioblastoma cell migration and
invasion by promoting ubiquitination of B-catenin[J]. Chinese Journal of Biotechnology, 2024, 40(2): 529-541.

M E: RAEmIeR R TIRIEEG BTG, B aEisT e FRAG T MR, EAR
BF C (Sanggenon C, SC)k B T @ K, £ ZARIE T LIELIITIE 2. AR F| R R isriadk.
transwell E3oFo ok A FIRIET SC IR B MR B e T HIR RN Fh, AREE. £
K A& F PCR (real-time qPCR)VA B2 Z A4 52 36 JF) T 1) B SC ¥4 s i £ 4m 08 i A5 42 R Ae A 95T
WAl R ERERE T, SRR EmieB T B e met AN E%, @REHIRRe
H A% 35 Transwell 5 3eFe %08 50 K KB HIGIET SC fedy &l IR £ 40 I8 L #4222 68 ) 69 47 )
AB G ELHeRERY SC THAZESIZEAMX LR KL, H HL¥H Wnt/B-catenin 13 5 i@ 3%
#97% P ; Western blotting 48~ 7 SC 4% B-catenin #9:;2 F L K-F, F E47%| B-catenin A H T i#
& Bt kiL; Real-time qPCR %354 R 45 FK-F L4£IE Western blotting 4945 R . SC @ idifdx
B-catenin 972 Z K-35 IR B 40 IR I 6 i ABAR LA A1, A IRIR B a BB 696 T AL T Frah B3k,
KEIA: IRAEmI0E, FARE C;, iE£4%; 124, P-catenin ;2 FE L

VEITH « e m R SR AR R L 45 2 (SWU-XDZD22006, SWU-KT22034)

This work was supported by the Central Universities Fundamental Research Funds, China (SWU-XDZD22006, SWU-KT22034).
*Corresponding author. Tel: +86-23-68251712, Fax: +86-23-68251128, E-mail: hcui@swu.edu.cn

Received: 2023-06-16; Accepted: 2023-08-14; Published online: 2023-08-16



530

ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

Sanggenon C inhibits glioblastoma cell migration and invasion
by promoting ubiquitination of -catenin

WENG Xuelian"****, HOU Jianbing1’2’3’4’5 , CHANG Hongb01’2’3’4’5, CUI Hongjuan1’2’3’4’5 ’

1 State Key Laboratory of Resource Insects, Southwest University, Chongqing 400716, China

2 Medical Research Institute, Southwest University, Chongqing 400716, China

3 Jinfeng Laboratory, Chongqing 400039, China

4 Chongqing Engineering and Technology Research Center for Silk Biomaterials and Regenerative Medicine,
Chonggqing 400716, China

5 Engineering Research Center for Cancer Biomedical and Translational Medicine, Southwest University,
Chongqing 400715, China

6 College of Sericulture, Textile and Biomass Sciences, Southwest University, Chongqing 400715, China

Abstract: Glioblastoma is a malignant and highly invasive tumor, which requires new approaches
to search for chemotherapeutic agents. Sanggenon C (SC) mainly exists in the root bark of white
mulberry. Although its anti-tumor effects have been reported in some cancers, the mechanism
remains unclear. In this study, we used microscopic observation, transwell assay, and
immunofluorescence assay to verify the effect of Sanggenon C on the migration and invasion of
glioblastoma cells. We then carried out the gene set enrichment analysis (GESA), real-time qPCR
assay and ubiquitination assay to delineate the molecule mechanism by which Sanggenon C
affects the migration and invasion ability of glioblastoma. With the addition of Sanggenon C,
glioblastoma cells were rounded up, with the migration and invasion ability weakened as verified
by transwell assay and immunofluorescence assay. The results of GESA suggested that SC might
regulate the expression of genes associated with migration and invasion and affect the activity of
Wnt/B-catenin signaling pathway. Western blotting revealed that Sanggenon C promoted the
ubiquitination of B-catenin to reduce the levels of B-catenin and its downstream proteins. This was
further supported by the results of real-time qPCR analysis of target genes of B-catenin. Taken
together, SC inhibits glioblastoma cell migration and invasion by enhancing B-catenin
ubiquitination. Our work suggests a new direction for the treatment of glioblastoma.

Keywords: glioblastoma; Sanggenon C; migration; invasion; the ubiquitination of B-catenin
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FHTE Y — I ARCHE B8 .00 5 1) SC TR 58
L, FEECHIAY 100 mmol/L WIHW, 8 8
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W 3 (https://pga.mgh.harvard.edu/primerbank) Jf:
i1 BTRC,SIAH1, CBL . E6AP.MUC1, USP9X,
USP33. OTUB2. JOSD2. c-Myc #ll MMP7 5]
Y1, LI GAPDH NMZEEN (K 1),

1.2.8 ERERE

&4 0.10.15 pmol/L SC (% BEZH Jy DMSO)
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Table 1 Primers used in this study

Primer name Primer sequence (5'—3")

BTRC-F CCAGACTCTGCTTAAACCAAGAA
BTRC-R GGGCACAATCATACTGGAAGTG
SIAH1-F AGCCGTCAGACTGCTACAG

S AH1-R AAAAGACTCGCCAAGTCATTGT
CBL-F TAGGCGAAACCTAACCAAACTG
CBL-R AGAGTCCACTTGGAAAGATTCCT
E6AP-F CTCAGCTTACCTTGAGAACTCG
E6AP-R TTCTAGCGCCTTTCTTGTTCAT
USPI9X-F TCGGAGGGAATGACAACCAG
USPI9X-R GGAGTTGCCGGGGAATTTTCA
USP33-F TACCACTCTTCGAGTATGGTGT
USP33-R GAGGTTGTCTTACATGAGGCAAT
OTUB2-F TTGAGGAGCACAAGTTCAGAAAC
OTUB2-R GCAGAAGTCTTTGATGTCCATCT
JOSD2-F CCCACCGTGTACCACGAAC
JOSD2-R CTCCTGGCTAAAGAGCTGCTG
MUCI-F TGCCGCCGAAAGAACTACG
MUC1-R TGGGGTACTCGCTCATAGGAT
p-catenin-F CATCTACACAGTTTGATGCTGCT
p-catenin-R ~ GCAGTTTTGTCAGTTCAGGGA
GAPDH-F GGAGCGAGATCCCTCCAAAAT
GAPDH-R  GGCTGTTGTCATACTTCTCATGG
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SC affects the cell morphology of glioblastoma. The micrography of U-87 MG (A) and LN-229 (B)

after the treatment with SC by a concentration gradient. Scale bars=20 um.
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SC B SC
DMSO 10 pmol/L 15 umol/L

10 pmol/L 15 pmol/L

Actin
Actin

Paxillin

Paxillin

DAPI
DAPI

Merge
Merge

LN-229
2 SC M BB AARE AR Paxillin EHAIRE

Figure 2 SC affects the protein aggregation of Paxillin in glioblastoma cells. After the treatment with SC by
concentration gradient, U-87 MG (A) and LN-229 (B) were plated on glass slides and stained with anti-Paxillin
(red) and anti-actin (green) antibodies. DAPI was used for nuclear staining. Scale bars=10 um.
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Figure 3 SC impacts the migration and invasion ability of glioblastoma. Transwell assays were performed to
verify the effects of SC in glioblastoma. Transwells were used to detect the migration ability (A), and transwells
with Matrigel were used to detect the invasion ability (B). Scale bars=50 um. All data were expressed as X+S.
Student’s t-test was performed to analyze the significance. ***: P<0.001.
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Figure 4 SC regulates the expression of genes associated with migration and invasion in glioblastoma. GESA
was used to analyze the expression of genes associated with metastasis genes in lymphedema (A) and malignant
melanoma (B). Western blotting shows the level of metastasis-associated proteins in glioblastoma cells after
feeding of SC (C-D). All data were expressed as X+S. Student’s t-test was performed to analyze the
significance. **: P<0.01; ***: P <0.001.
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Figure 5 SC inhibits the expression of B-catenin and downstream protein. GESA displays the pertinence
between SC and Wnt/B-catenin in glioblastoma (A). The protein expressions of B-catenin and downstream were
evaluated through Western blotting analysis in glioblastoma cells (B and C). Tubulin was used as a control for
normalization. All data were expressed as X+£S. Student’s t-test was performed to analyze the significance. **:

P <0.01; ***: P<0.001.
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Flgure 6 SC 1nh1b1ts the expression of B-catenin by regulating the ubiquitination level of B-catenin. Real-time
g-PCR assay was used to show the mRNA expression of f-catenin in LN-229 and U-87 MG with SC
concentration gradient (A). Western blotting shows the protein expression of f-catenin in glioblastoma with SC
and MG132 (B and C). HA-tagged Ub plasmid and Flag-tagged [-catenin plasmid were co-transfected into the
cells. Anti-HA antibody was added to the supernatant. Western blotting was used to detect the ubiquitination
level of B-catenin. The grayscale values were marked on the WB band (D—F). E3 ubiquitin ligases and
deubiquitinating enzymes gene expression were detected by real-time q-PCR assay in LN-229 and U-87 MG
with SC concentration gradient (G and H). All data were expressed as X+S. Student’s t-test was performed to
analyze significance. ns: No significant difference; *: P <0.05; **: P <0.01; ***: P<0.001.
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