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[ Abstract ] Background and purpose: Alternative splicing plays a crucial role in the functions and regulation of complex
proteins such as cell proliferation, growth, apoptosis and differentiation, and can cause the occurrence and development of various
diseases, including cancer. Currently, the functions and molecular mechanisms of most alternative splicing factors are not clear. The
purpose of this study was to explore the differential splicing target genes of KH-type splicing regulatory protein (KHSRP) in lung
adenocarcinoma and their correlation with prognosis and immune cell function. Methods: Screening downstream differential splicing
target genes of KHSRP was carried out through high-throughput variable splicing sequencing. We analyzed the expressions of
KHSRP downstream differential splicing target genes in lung adenocarcinoma through cancer databases Tumor IMmune Estimation
Resource (TIMER) and the University of Alabama at Birmingham cancer data analysis portal (ULCAN). We also analyzed the
correlation between the expression of differential splicing target genes downstream of KHSRP and prognosis through Kaplan
database. The correlation between downstream differential splicing target genes of KHSRP and immune cell function was analyzed
through the TIMER immune module. Results: NUMB endocytic adaptor protein (NUMB), adducin 3 (ADD3) and LIM and calponin
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homology domains 1 (LIMCH1) were key downstream variable splicing target genes of KHSRP. NUMB, ADD3 and LIMCH1 were

all expressed at low level in lung adenocarcinoma tumor tissue. Low expressions of NUMB, ADD3 and LIMCH1 in lung cancer

leaded to poor prognosis. NUMB, ADD3 and LIMCH1 were positively correlated with immune cell function. Conclusion: In lung

adenocarcinoma, NUMB, ADD3 and LIMCH]1 are differential splicing target genes of KHSRP, their low expression levels indicate

poor prognosis, and they are positively correlated with immune cell function.

[ Key words ] Lung adenocarcinoma; KH-type splicing regulatory protein; Variable splicing; Differential splicing target genes
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Fig. 1 Downstream alternative splicing events regulated by KHSRP
A: Identification of alternative splicing events and types after KHSRP knockdown by RNA sequencing; B: Analysis of signaling pathways regulated
by KHSRP.
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Fig. 2 Verification of downstream alternative splicing events regulated by KHSRP

A: Diagram of KHSRP target gene exon skip by RNA-Seq analysis; B: Alternative splicing events of KHSRP target genes by RT-PCR analysis.
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Fig.3 Gene expression of different splicing transcript in lung adenocarcinoma

Analysis of ADD3 (A), LIMCH1 (B) and NUMB (C) expression in lung adenocarcinoma tumor tissues and normal tissues using online TIMER
and ULCAN database; D: Expression of ADD3 variable splicing isomers in 20 pairs of lung cancer tumor tissues and paired adjacent tissues;
E: Expression of ADD3 variable splicing isomers in lung adenocarcinoma cell lines. *: P<<0.05; **: P<<0.01; ***: P<<0.001.
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Fig. 4 Analysis of the correlation between differential alternative genes and overall survival of lung cancer

Kaplan-Meier survival analysis of the correlation between ADD3 (A), LIMCH1 (B), NUMB (C) expression levels and overall survival of lung

adenocarcinoma patients was performed.
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Fig.5 Correlation analysis between differential splicing genes and immune cell function

Correlation analysis between ADD3 (A), LIMCH1 (B), NUMB (C) and lung adenocarcinoma immune cell function using the online TIMER database.



(P @BmAES L) 2023445335571

643

2.6 ADDS3 -S4 A B 922 40 B : AS494H
B fEE R

by ik — B UE A DD 3 AT AR B 13 AR A LE fii
T RIIGE, £FXTADD3 L-SEAg RS- A iAoy
AT T245siRNA, 1EAS49YI i R IR L- 544
RS- SFHE (K6A ) , transwell 325 &P, it
fKADD3 L-53F4 AT LA 1 Al i e 200 A g 44 71 i
MR ZBIERE, MIFKADD3 S-SFAIR)G A5494H
fuf iR TR RE TG B & A8 (El6B)
PL/RKHSRPA] Ei# i 3 ADD3HE K L- 544 4 5
BRI F TR T Il i i

A
A549
ADD3 siNC siL1 sil.2 siS1 siS2
+Exonl7
~Exonl7
B
siS1 siS2
. o P '.".‘=‘.|.‘_' PASE” A (AP
% R ;r?::-i;,:u;.;_f;E.;f;.fe;::*;é?;,.;
& . el & - T » 4
foh 1 s gl

KAy T WS
AR e

s ML
TRy g
oy .'5... %@E'A? i
o ke 8
:'l# i .l .J_.;_"t:ﬁ' -;.:_,: ‘.‘.b i

Invasion Migration

Migration

5 800 e = 800 -
= 2

5} 4

_g 6001 2 600f
2y 5o

?3 B 4001 ?3 B 4001
g g

s 200f % 200F
5 g

s RS

El6 ADDIRIZE B RAMATEASAO4 AR Fh T R AR 2B A AR
Fig. 6 The effect of ADD3 variable splicing isomers on migration
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A: Knockdown efficiency of ADD3 variable splicing isomer in A549
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compared with A549 siNC; **: P<<0.01, compared with A549 siNC;
**%: P<<0.001, compared with A549 siNC.
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