< 140 - Journal of Practical Oncology Vol.39  No.2 2024 www.syzlzz.com

DO1:10.13267/j.cnki.syz17z.2024.022 - 3t ﬁtﬂ EZIZ % .

HERLAKET p EAEE 4 HIMMEENHZ A
) 25 EL R R P 5 0 4 F L B 5

FoNE', EIP, EHC, INEHC, FHHKC, Mg’ I

| EERERFEAHRERBELAE, BB B2 710038 ;2. FEFEXRFBHRER, BE
WA R RRIR NG R EFA T A AN B ESEARELLRE, KA B% 710032 ;
3.EER T EREFEFZ SR, LA FH 266000

BAEAEH « 247, E—mail : wangx@fmmu.edu.cn

FE . BE IR K T B 454 1 4 (latent transforming growth factor beta hinding protein 4, LTBP4) i it 5%
M 83 200 A T B M T 38 1 45 ELMA TR AN ARG RS 14 FHLR . sk 7R4S B IR AN Bk DiFi 5 /N4 si-LTBP4 @ik
LTBP4, TE45 e NMIkE HCT1S i Fll LTBP4 33 3235 Bk i 263K LTBP4, (I ARG #E7E DiFi 40 bk b fa e ot / S
ik LTBP4 PR MUk shLTBP4 il shNC. Western blot 345 LTBP4, JEHIERE T 4 (tropomyosin 4, TPM4 ), 4xJ@ LR
HEEB 14 (matrix metalloproteinase—14, MMP14 ) N TRILEFIKY) 5 (tyrosine kinase substrate 5, TKS5 ) 58 H . AT
SEdt PCR (quantitative real-time PCR, qPCR) #:ll LTBP4 A TPM4 fY3%35. Transwell IR S2I0K I EAR / 5 #3% LTBP4 J5 45
BRI RS RE T ol P BUR S KIS shLTBP4 B shNC Fafs 4 Mo bk b e RO 6 RS ASE R0 R PR FE, AT &85 11
AT AR LTBP4 J5 BRI SE RS RE 1 o e S e A 0 2 S S PR R I 0 o YR ZE R IK UL L LR i AIK LTBP4 Ji5 20 42 ek
R AR R RIS L. R qPCR SCEKGIN & M, LTBP4 7E DiFi. HCTS8 I KMI12C 4tk s m#ik (¥ P<0.05), 7F
HCT15 1 KM12SM 40 fifitk h I35 (34 P<0.01 ), Westen blot Kl & B, LTBP4 ££ DiFi. HCTS8 F1 KMI12C 4Rtk h ek
ik (3 P<0.01), £ HCT15, KM12SM & RKO 4fiffgik P flzeik (3 P<0.05). 7rwi3%iks LTBP4 (¥ DiFi 4iffitk b4/ T4t
si-LTBP4, fflk LTBP4, %Y )5 72 h JG#F1T transwell STA5SC0 & L, b LT RS RE I 1958 (P<0.01) ; MMi/E{R3R3A LTBP4
[ HCT1S ANtk l 3k LTBP4, 72 h J5 IR ANMIT RS BE 105 (P<0.01 ). R SRUITFE R AR A Y30 2o 8 0 ok T S A 2 An Pt e
shLTBP4 DL Jz shNC 5 J&J5 HEAT /NS is (RSO it R B, wlk LTBPA Jii, /NS R 53550 (P<0.01 ), (il B4 k4l
IR, 1 DiFi 4080 ik h s LTBP4 {41288 11 TPM4 RYZRIA R ( P<0.01), AEiSdnimizshante (ilshEE 2
FWAE . B AR A RIS AR A ) A OCIE B B S (3 P<0.05 ) DL ANME A8 B AR A OG I I ( And oS fil R
SMMFTEE . LA TSI S ) BB E A (3 P<0.05 ). Western blot, qPCR M ARSI IGIE Diki 41 kk s
LTBP4 fEE 402 SIAA IS 11 TPM4 1FRIE (14 P<0.01), £5i€  LTBP4 nf LU s TPM4 177 I Hl R 22 O 2 AT
73 1) 45 1511 P 2 L 1) 2 5

K SEME BRI RET B ASAEN 4 MR  HS Ay St s REMENE

Molecular mechanism of latent transforming growth factor beta binding protein 4 inhibiting metastasis of

colorectal cancer by affecting pseudopod formation in tumor cells

Ji Songtao’, Wang Haojia', Li Ang’, Sun Yameng®, Lu Yuanyuan®, Zhao Xiaodi’, Wang Xin'

1. Department of Gastroenterology, Tangdu Hospital, Air Force Military Medical University, Xi’an 710038, China;
2. State Key Laboratory of Holistic Integrative Management of Gastrointestinal Cancers and National Clinical
Research Center for Digestive Diseases, Xijing Hospital, Air Force Military Medical University, Xi’an 710032,
China; 3. Department of Military Medicine and Special Medicine, 971" Hospital of Navy, Qingdao 266000, China
Corresponding to: Wang Xin, E-mail: wangx@fmmu.edu.cn

Abstract: Objective To investigate the molecular mechanism of latent transforming growth factor beta binding protein 4 (LTBP4) in-

hibiting the metastasis of colorectal cancer cells by influencing pseudopod formation in tumor cells. Methods In colorectal cancer DiFi
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cells, si—-LTBP4 was used to knock down LTBP4, while in colorectal cancer HCT15 cells, LTBP4 was overexpressed. Stable cell lines
shLTBP4 and shNC were constructed using LTBP4-knockdown and empty lentiviral vectors, respectively. Western blot was used to detect
the expression of LTBP4, tropomyosin 4 (TPM4), matrix metalloproteinase—14 (MMP14), tyrosine kinase substrate 5 (TKSS5), etc. Quanti—
tative real-time PCR (qPCR) was used to measure LTBP4 and TPM4 expressions. Transwell migration assay was performed to assess the
in vitro migration ability of colorectal cancer cells with altered LTBP4 expression. A lung metastasis mouse model was constructed by in—
jecting shLLTBP4 cells into the tail vein of nude mice to detect the in vivo metastasis ability of colorectal cancer cells after knocking down
LTBP4, and mice injected with shNC cells was used as control. Transcriptome sequencing was conducted to analyze the changes in gene
expression. Immunofluorescence staining was used to observe cytoskeleton changes and invadopodia formation in LTBP4-knockdown
cells. Results qPCR results showed that LTBP4 was highly expressed in the DiFi, HCT8, and KM12C cell lines (all P<0.05), and was
expressed at low levels in the HCT15 and KM12SM cell lines (hoth P<0.01). Western blot assay revealed high expression of LTBP4 in the
DiFi, HCTS, and KM12C cell lines (all P<0.01), and low expression in the HCT15, KM12SM, and RKO cell lines (all P<0.05). Transfec—
tion of small interfering si—-L'TBP4 in the DiFi cell line which had high LTBP4 expression resulted in the knockdown of LTBP4. Transwell
migration assay conducted 72 hours post—transfection showed enhanced migration ability of cells (P<0.01). Conversely, LTBP4 overex—
pression in the HCT15 cell line which had low LTBP4 expression led to weakened migration 72 hours after transfection (P<0.01). For the
lung metastasis mouse model, in vivo fluorescence imaging in small animals performed 5 weeks after injecting shLTBP4 or shNC cells via
the tail vein revealed increased fluorescence in the lungs of the mice with LTBP4 knockdown (P<0.01). High—throughput transcriptome
sequencing indicated that LTBP4 knockdown in the DiFi cell line increased the expression of the cytoskeletal protein TPM4 (P<0.01) and
significantly enriched pathways related to the maintenance of cell motility functions, such as the contraction of actin filament bundles,
regulation of actin filament polymerization and alteration of stress fibers (all P<0.05), and pathways related to the alteration of cellular
morphology, including the regulation of axon stretch, presynaptic membranes, nuclear pore and transmembrane transport of active ions
(all P<0.05). Western blot, PCR, and immunofluorescence experiments confirmed that LTBP4 knockdown in the DiFi cell line promoted
TPM4 expression (all P<0.01). Conclusions LTBP4 inhibits colorectal cancer cell metastasis by regulating TPM4 and suppressing inva—
dopodia formation.
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Cortactin. BTN P-Cortactin. HHi A\ GAPDH ( L)
PR BT R 1:1 000 ) LA K 1 240 S AL
FHUMR IgG (X 2 FhPTIARR B B 1:2 000 ),
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G« 5-GCACCGTCAAGGCTGAGAAC-3' ; |
W51« 5-TGGTGAAGACGCCAGTGGA-3', PCR 43
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1.7 BREHEELFNIERE L

BEH-A AT X LTBP4 (/N T4 RNA(5'-AUU-
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1 LTBP4 AT E(RSNE LS E AL DiFi A1 HCT1S FiEs
Fig.1 LTBP4 affected the migration of colorectal cancer DiFi and HCT15 cells in vitro
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Fig.2 LTBP4 affected the migration of colorectal cancer cells in vivo
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function )
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Fig.3 Knockdown of LTBP4 in colorectal cancer cells promoted TPM4 expression and affected cell motility function
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Fig.4 LTBP4 affected the invadopodia formation of colorectal cancer cells by modulating TPM4
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