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[ Abstract ] Background and objective Lung adenocarcinoma (LUAD) is a highly morbid and fatal cancer. De-
spite advancements in modern medical treatment, the S-year survival rate of patients remains suboptimal. Our previous study
revealed that zinc finger SWIM-type containing 1 (ZSWIML1), a novel protein, promotes the proliferation, migration, and inva-
sion of LUAD cells. The aim of this study is to investigate the impact of E3 ubiquitin ligase tripartite motif protein 21 (TRIM21)
on ZSWIMI-mediated cell proliferation and migration. Methods The interaction and co-localization between TRIM21 and
ZSWIMI were verified using co-immunoprecipitation (Co-IP) and immunofluorescence (IF). The effects of TRIM21 and
ZSWIMI on the proliferation and migration of LUAD cells were assessed through MTI and Transwell assays, respectively.
Western blot (WB) analysis was conducted to evaluate the impact of TRIM21 and ZSWIM1 on the expression of epithelial-
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mesenchymal transition (EMT) markers in LUAD cells. The influence of TRIM21 on the ubiquitination of ZSWIM1 was exam-
ined using Co-IP combined with WB. Results TRIM21 was found to interact and co-localize with ZSWIM1. Overexpression of
TRIM21 inhibited the proliferation and migration of LUAD cells. Overexpression of TRIM21 reduced the promoting effect of

ZSWIMLI on the proliferation, migration, and invasion of lung adenocarcinoma cells, and reversed the impact of ZSWIM1 on the

expression of E-cadherin and Vimentin. Conversely, knockdown of TRIM21 further enhanced the promoting effect of ZSWIM1

on the proliferation and migration of LUAD cells. Mechanistically, we observed that overexpression of TRIM21 significantly en-

hanced the ubiquitination level of ZSWIM1, leading to a decrease in ZSWIMI protein expression. Conclusion TRIM21 binds to

and promotes the ubiquitination of ZSWIMLI, resulting in reduced protein expression of ZSWIM1, which leads to the inhibition

of ZSWIMI1-mediated promotion of proliferation, migration, and invasion in LUAD cells.
[ Keywords ] Lung neoplasms; TRIM21; ZSWIM]; Proliferation; Migration
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Fig 1 TRIM21 interacts with ZSWIM1 in lung adenocarcinoma cells. A: The FLAG-ZSWIM1 stably overexpressed cell lines were transiently

transfected with HA-TRIM21 protein, and FLAG antibody was employed for Co-IP experiments; B: The distribution and co-localization of
endogenous ZSWIM1 (green), TRIM21 (red) and nucleus (DAPI) were observed in H1299 cells. Arrows: the co-localization site of ZSWIM1
and TRIM21. Scale bars: 20, 10 and 5 um. ZSWIM1: zinc finger SWIM-type containing 1; TRIM21: tripartite motif protein 21; Co-IP: co-

immunoprecipitation.
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Fig 2 The proliferation and migration of lung adenocarcinoma cells were effectively suppressed by TRIM21. A: The expression of TRIM21 in
H1299 stable TRIM21 overexpression strain was detected using WB; B: The proliferation capacity of H1299 cells stably overexpressing TRIM21 was
assessed using the MTT assay (n=3, "P<0.01); C, D: The migration ability of TRIM21 overexpression cells was assessed using the Transwell assay
(n=3, ""P<0.01); E: The transient transfection of three siRNA fragments targeting TRIM21 was performed in H1299 cells, followed by the detection
of TRIM21 expression using WB analysis; F: The knockdown of TRIM21 was performed in H1299 cells, and the proliferation capacity of H1299 cells
was assessed using the MTT assay (n=3, ""P<0.01; *"P<0.001); G, H: The knockdown of TRIM21 was performed in H1299 cells, and the migration

capacity of H1299 cells was assessed using the MTT assay (n=3, "P<0.01). WB: Western blot; OD: optical density.

— IR,
2.4 JFFIATRIM21°] FIHZSWIMIXTH12994 i 3471 | i
. REMIEIER FRATEAIFTRIM215ZSWIM1 YA EAE
FHJE A PR EIE 1 LUADAIAR S SRS AR 2888 1. FRAT]
TERE 1 RIBZSWIMII A P A% Y HA- TRIM 218 5 HA-
Vector, FJH Transwell 32546 & i FEATRIM21S, AT
% (P<0.01) FIZZZHE 1 (P<0.001) B FF% (&14A. 4B) .
[FIRE, MTTSZER LR R, TEOE-FLAG-ZSWIMI1 4l
I FRIRTRIM21JE, 4HARAHEFARE ) 3 N (1#14C) o

TEZ PN AEAL PN | 18 RAE | IR A i 5 7S v,
Y I K 18] 78 i A (epithelial-mesenchymal transition,
EMT) KHEE EZAEM, @ EMTREAN RS TR
SRR LR A0 EMT A 1 B E 2 B- 45 2h 2R
F (E-cadherin) (256 . [ 78 B bR 109 (AN B8 A .
Vimentin ) A3, F-ATTRIN T =2 (9 AH EAE X LUA DA
JEEM T AR A BRI . WBAYLE SR R, i iAZswiMl
TIEE-cadherinfF 15, L VimentinfAYF 5 1R
IKTRIM21, W% TZSWIMIRE-cadherin #3510 R, LA
N VimentinZ2 1509 I (F4D) o

X LEZE L TRIM2 1BE Al ZSWIM IFELUAD 2
LR fE s T RE

2.5 TRIM2LiEil iz R A MZSWIML B THRF
TRIM21X ZSWIM I RERSZ AL, & H TRIM2 1LHAT
E33% BERFITNEE, FRATKEN TTRIM21X4 ZSWIM1ZE £
IRARER, 4550 B RTEId F IR TRIM21 B O T, ZSWIM1
FEHRLEHEFE (ESsA) . TRRMNEL LKL
ZSWIMUFITRIM21JERE I, Y47 245y, IFHIMG132
Ab PN 26 SHRE AL & W & UK il 16k, SR 538
i Co-IPFEARKMZSWIMLITZ FALTEI . Z5F 8w, 1%
FKTRIM21B] BA45RZSWIM1KiZ 4k (JEISB) , ik stk
FEZR TRIM21X] ZSWIM LA [ 3K 55 (1 T 3] 0] B2 38 A 4
SRZSWIMIMZ AL

3 Wig

LUAD4I BB A = R M FUE o vk, s 3 6
JPMERER VRIS 2R I, 2 TAFLUAD R A K &
P43 HIL 2R T 4 8 BT IR T 0 . AR F R R T
TRIM21XZSWIMIFELUADH DI REIFEM . 15, FRAi1im
7 Co-IP FITFSZ K IE 52 T TRIM215ZSWIM1 22 [a] f{4H 5.
ERIOC & i i F A BN TRIM21 50 3iF | TRIM217E
LUADAIH I DI RE . 354, TERRE 1 RIKZSWIM1



t 342 o [ i A 2

15202445 H 5274555 53]

Chin J Lung Cancer, May 2024, Vol.27, No.§

B 3 FHTRIM21HIRIEFIIEEZSWIMIE FH7
H129948 M8 3E. E%. EREITRIAZSWIMI

o~ OE-FLAG-ZSWIM1+si-NC

OE-FLAG-ZSWIM1 1.0

== OE-FLAG-ZSWIM1+si-TRIM21-1
=~ OE-FLAG-ZSWIM1+si-TRIM21-2

BIH1299 4B PR TRIM21, A: FI FHWBSELE

BMTRIM21EIREERL, B: FIAMTTE &N

* MBEHYIETERE S (n=3, "P<0.01, ""P<0.001) ;

C. D: #| A Transwell 3£ 56 4 I 40 B 63T 75 B
(n=3,"P<0.001) ,

Fig 3 The knockdown of TRIM21 augmented
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the ZSWIM1-induced proliferation and
migration of H1299 cells. TRIM21 was
knocked down in H1299 cells that stably
overexpressed ZSWIM1, A: The expression
level of TRIM21 was determined using WB
assay; B: Cellular proliferation capacity was
evaluated using MTT assay (n=3, “P<0.01;
“'P<0.001); C, D: Cell migration ability
was assessed using Transwell assay (n=3,
“*P<0.001).
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Fig 4 Overexpression of TRIM21 mitigates the proliferative, migratory, and invasive effects induced by ZSWIM1 in H1299 cells. A, B: Transient
transfection of HA-TRIM21 was performed in H1299 cells overexpressing ZSWIM1 (OE-FLAG-ZSWIM1), followed by Transwell assay to assess cell
migration and invasion (n=3, “P<0.01, **P<0.001); C: Transient transfection of HA-TRIM21 was conducted in H1299 cells overexpressing ZSWIM1,
and the proliferative capacity of the cells was assessed by MTT assay (n=3, **P<0.001); D: Co-overexpression of TRIM21 and ZSWIM1 in H1299 cells
was used to detect EMT markers by WB analysis. EMT: epithelial-mesenchymal transition.
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Fig 5 The ubiquitination of ZSWIM1 was enhanced by the overexpression of TRIM21. A: The FLAG-TRIM21 plasmid was transiently transfected
into H1299 cells, followed by WB analysis to detect the expression of ZSWIM1 protein; B: H1299 cells treated with MG132 (20 umol/L), co-
overexpression of ZSWIM1, HA-TRIM21, and HA-ub, were used to perform Co-IP to assess ZSWIM1 ubiquitination.
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