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TRERF1 $B[5) CXCL3 4% i BR 7% 40 AR B 43 FHLBIRA SR

B AE: Rk
T W M R
IR
(B ®]

BTN T 1 (Transcriptional-regulating factor 1, TRERF1) & MR K &
Jit g e 5 5 R 1% e 1 v AR AR 1 R, L HAE fie e o P L RTRIL A1) v A L3
. AT S EER R TRERF1 WG ss . . R, T SAaw
BERIE I S22 T ML, 81T TRERF1 5 i s B I RAAE AR S0, 3
FR i B B RO VE LE VR T AR L B IR R il
(7 ]
BRI R= 0
SB—HF4r: TRERF1 Xl B itk A W 2 Th RE R e A F
1.1 TRERF1ZEifi i Hh Rk AL I B 5T

) SER 3¢ € B PCR (Quantitative Real-time PCR, qRT-PCR) Fi A M
12 5 il e S e 55 21 28 TRERF1 mRNA [3RIEEH
1.2 A Ah ST T L 40 0 PR 75 356 B 6 e 4 i PO A S

B H B I R AR OR 27 5 = B Ja I e AR DR e A 4 EE Hh 1) AS49. PC-9.
H1650. H1299. H1734. H1975. HCC827 [ 7 ¥Rt iRsE 4L, FIH & H Epik
28 (western blot) J5 i TRERF1 2K [ 78 A [F) 25 704 i iy 40 g 2 LA K OB
fiii L jZ 4 il % BEAS2B 1 IAHXS RIA/KT-. R4 TRERF1 £ H BRI FH LA
PR ARIE TG P i BRE 40 I H1975 AT H1734 J9s236 T B4, 451K H
CRISPR/Cas9 4 [Kl 2 5 157 AR A1 50 ik 5 R K i@t TRERF bR A ik 1
FRRLAEIR B, LR LY H1975. H1734 41fill, ZVEEKimik, K15
TRERF1 fix A Rk i A e 2 G4t i
1.3 REFRAIE R IE TRERF1 i iy 40 a2 47 245 1 B R ma i 5%

A} CCK8. EDU HFA 25, RYRSER: ., transwell /N5 41 il 12 22145 52
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¥ . TUNEL 4003 T 525480 TRERF1 3 K RA M ¥ . i/, =
28 ST AR A DI RE B 5, 383 western blot £l BAX. BCL-2.
cleaved caspase3. cleaved PARP S5 T-AH G H, #— D5 TRERF1 2 [H it
I R 53 %o e e 4 L0 2 PR B2 00
1.4 5$R1E TRERF1 % K RIE N it B AR SRR A8 R i R A 52

W Rae H YLt Rk TRERF1 ) H1734. H1975 40 iR Rh T4 R 30 %
N, R DB AR E e G i) S BRI RO A P B, UL IRR B — AR L Bk
R R E KGO, FIF western blot £l TRERF1 [f18 (ARIATE O, FIH %
5 20 Bk B ARAG M AS AR P Ki-67. cleaved caspase3 f 25 R IA TSI .
B #Sr: TRERF1 Xt AR 4 Ml A2 W) A D e VR 0 2 F LB
2.1 BRANFoHIFi%E TRERF1 K ESLER RS 585

FJH 1 Tumina NovaseqTM6000 X i %X 1 H1975 41 fidt AT % s 2000 %
T GO TR £ AN KEGG i@ B8 /T, itk th 5 Jhi 2 UAH G . R ]
F B ik TRERF1 [ EAERLEER . B2 H] qPCR. western blot 46IF i 1% H
5 TRERF1 Fis BA MR 8 H-CXCL3,
2.2 TRERF1 5 CXCL3 HEEHKHR

F western blot 8 Il F& Al %1% TRERF1 f5 H1975. H1734 4
CXCL3 MIFRIAKT, FEdgUbs: (IHC) Kli7eid#iA TRERF1 4R R 1A
H CXCL3 MR FRIE K, MK FIE R4 ZUK P 75 TRERF %
CXCL3 W= EH . Getm s dLytid (CHIP) #ff5% TRERF1 % CXCL3 1)
2T IR LA SR B R D SESRAS I TRERF1 X CXCL3 1) RNA fae M5
M o
2.3 TRERF1 ###% CXCL3 %ﬂ%%%ﬁ%%ﬂﬂi@ﬁﬁﬁtﬂwﬁﬁﬁmﬁﬁ%

H 35 CXCL3 180 #, RAIEsLh, il CCK8. EDU. -~V v
JERCELES . TUNEL 8 725256 L& western blot &Il T-4H ¢ 8 BCL-2.
BAX. cleaved caspase3. cleaved PARP #ff 5T TRERF1 4% CXCL3 X} i it Jee 4H
PRRIIEGTEAIH TR I 52 . ARYEIEER & 2270 T 378 MAPK J& HB e HI
%, HEMA MAPK 15 5385 H pERK1/2 & /K P& & 75 5% TRERF1 #I
il CXCL3 HIZRISTERCMT, PRI HAE ERK A5 5 i@ % o B /E



FE=#4r: TRERF1 5[ HE FIAH MR A

N S 4HAL (Immunohistochemistry, THC) A FL#E 110 Hil7E B EE
PR 25 = P I 2= B 22 T AR S5 0 B 12 D i i e 58 2988 AR 55 T X Fr 2L 4
TRERF1 HEHWREKF. 4G BFmRBERHFIE, BLIRS PR 4 70 vkl {d
W I i £ 2% 73 o8 TRERF1 5 IAZH A0 TRERF1 ARRIAZ, i i 20 A] b4
TRERF1 R B TR IS SIERFFIE ARG E . 200 LU R BRI N LS R, Af
HI Log-rank A5l EL4L TRERF1 f3R KK X & ) AAF A2, A Cox [Hl1H
AT R R 2 R 4T, KA Kaplan-Meier 72115 097 i3k & 4= 17 1
(PFS) FEAAFH (OS) .«

(& RI]

1. TRERF1 {3R3E X it B A2 )24 Ty BE i R i
1.1 TRERF1 mRNA 7Efili B AR H R IE

TRERF1 7Efii e 223t mRNA HIZRIEKFAH 55 H AR, 2R B
GuitEE X (P<0.05) .
1.2 ik H1975. H1734 RSER T R4/, FRINHE S Rk Flrm bR e 40
(1) TRERF1 & A7EMMEANE PC-9 hRiE i s, 1F H1650 HRIAHAK,
H1975. H1734 RiLiEH.
(2) ¥Ge)J5 H1975. H1734 SO RF R T 90%, SXTMAAMLL, TRERF1 K
BARIKTF BEPTRIENE, gitEEREAEEE (P<0.01) .
1.3 TRERF1 ZEfif B 40 R 5. BT, BR. TBHIEAR
(1) 1F5RJA5 TRERFI J&5, SXTHRAFALE, #8607 H1975. H1734 4 5E fe
71 (P<0.01) , k357 HI1975. H1734 4If0iE#%. 1R28h8 )1 (P<0.05) , &
et 1 H1975. HI1734 400 T-RET) (P<0.01) . HFT-HHRE H BAX.
cleaved caspase3 LA J& BAX/BCL2 A 7Eid %15 TRERFI JG3iA/KF 2 5
(P<0.01)
(2) ®fk TRERFL f5, SXTHRAAHLL, W22 7 H1975. H1734 4034 5E
RE71 (P<<0.01) , 8T HI1975. HI1734 4T, 78RS (P<0.05) ,
REEH T H1975. H1734 MMM TR (P<0.01) o JTAHKEH
BAX. cleaved caspase3 A& BAX/BCL2 L fEid ik TRERF! J5, Fik/KF
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BERK (P<0.01) .
1.4 TRERF1 X8R B, B2 T #8458 R0 A 5 ) B2 i
1.4.1 ¥ Ri% TRERF1 X 4R 55 T B 4808 AR A G 5 R el

1T #iA TRERF1, AHECXFHRZL, H1734 U0 AR R AR M B G it 2 =
HABEME (P<0.01) . FiA TRERF1 5 H1975 Ut R4 5 HAR KK
B, T RIRAA 1 R N R, ERBEA SR ((?=5.333,
P=0.021) .
1.4.2 i3 FiX TRERF1 SRR AL 5 FVE TR E E R

Western blot 45 S IESE#R B SE 0 4123, TRERF1 00 B2 360k 2 3 T iy

(P<0.01) . HEHALFEGARIR: Ki-67 & AL A0 b RIA KT
NC A2 AR EZ (P<0.05) , cleaved caspase3 5 A 7E SZU& 2L 40 g (1) 22 ik
T NC A AXTRA (P<0.05)

2. TRERF1 X /il i 4= ¥ F Th GE TR 2 19 20 T HL )
2.1 BFRANFF 5 KKAEE % TRERF1 F3EERLEF

(1) 1I3IA& TRERF1 Rtk & A7 (RNA-seq) KN 256 M5
TRERF1 FHRHZER, LR 144 4>, TR 112 4

(2) GO YRt E Lo trir 54 GE . T A5E, KEGG 7 #i#/r TRERF1
HHERERILFEEHNT 6 A OCImER 73 7 h: MAPK. PI3K-AKT. NF-
kB IL-17. 4UARE-F-4HH R 752 R AH EAE T . 40 /b EE R S2 A AR IS 5
W, B R HIREY S L G-CSF3. CXCL3. CXCL1. CXCLS iX 4
ANFEH

(3) qPCR 25 R HE/RTEId RIA MR TRERF1 ] H1975. H1734 4iiffi+, G-
CSF3 mRNA. CXCL3 mRNA 5 TRERF1 mRNA 27 HiEERR, SR
tb, ZRAEASGFEX (P<0.05) ;

(4) AHINES BT R IAE N AR e 443 G-CSF3 5 TRERF1 (ARG St
PR X (r=0.26, P=0.56), 1 CXCL3 [j%iA5 TRERF1 iR, ZRrAEA
GuitEE X (r=-0.810, P=0.027) i%#: CXCL3 2y TRERF1 #iLE:[A .

2.2 TRERF1 5 CXCL3 i EAE R K 5T
(1) 7E H1975. H1734 Jifi i 40 fe vhid 363k TRERF1 )i 7 CXCL3 & H

125 (P<<0.01) , fEFx TRERF1 EE/E# 7 CXCL3 MF£IX (P<0.01) ;
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(2) AT EE i8R, TEIE%RIE TRERFL 5, SxffRALAHEL, #REE
TR CXCL3 & HRIE KT BERFIL (P<0.0D) ;

(3) Gt Gy 3LyiiE (CHIP) 275 TRERF1 HiifkH CXCL3 JA3h 7 & &K
X RAT G 7% 7(P>0.05).

(4) MW & D (Actinomycin D) SZI0 45 &/, TRERF1 nlRefe it 1
CXCL3mRNA HJF##, F#% T CXCL3 mRNA HJ¥ 5%,

2.3 TRERF1 ¥t CXCL3 {RiXi#iT MAPK/ERK 15 5@ B0 H1975.
H1734 fiii fE 40 0858, FH2st T AT

(1) TRERF1 Xf H1975. H1734 4H )0 i34 G 149 41 I AT AR 7304 CXCL3 [
5 (P<0.05).

(2) TRERF1 % H1975. H1734 48t T-AE AT LAz CXCL3 [ E (P<
0.05). TRERF1 YT 558 4 BAX. cleaved caspase3. cleaved PARP f{Z it
YE A LLER 20 4% CXCL3 [0 2 (P<<0.05).

(3) TRERFI #i] ERK {5 5@ H pERK1/2 £k, A LAEES 4% CXCL3 [A]
2 (P<0.01).

3. TRERF1 F s PRAE M4

(1) 1E 110 Bl 4123 K 55 1430, S5 4UM L, TRERF1 & H&RX
KPRIBIEIC, St AARELEZER (P<0.0D) .

(2) 7f TRERF1 [HFRE/KF5 TNM 73 (P=0.027) PLREBRER

(P=0.021) BHMHK, FEGIHFZER.

(3) COX MLl . 2R K8, TRERF1 Rk 58 KM L5
TR (P>0.05)

(4) TRERFI HJRIEKFXF TImAA7 ] (PES) LM igiit @ E L (P>
0.05) .

(5) TRERFI HJRIEKFX T ALY (0S) L gitvE L (P>
0.05) .

(% #]
1. Besciff i [A7 TRERF1 f i B 4n s 5e . 238, IEM RS, et 1
fi g 4R R T, B2 TRERF 1 A ¢ 2 fif i % Jee v (R 7 2 PR 408 B 57
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2. TRERF1 "] GE@L 50 CXCL3ImRNA ffaett, #0f]T7T CXCL3 EHAKIL,
i) 4% ERK A5 510 % th oG8 8 1 pERK1/2 WERIE,  52ma 1 2 (1 G 5
TIMRE 7T, $278 TRERFI @i CXCL3 1T ERK {5 5 i i A2 4 i i e
BT, P R T A PR

3. TRERF1 7EJfi e 2HZAh B FRAIK,  Hod B RIA 7K1 5 e 825 (1) TNM. 73
WARIE R X 2 AR SE, $27R TRERF 5 304 T g 2 il i 8 v i A4 IR

*%iﬂ i i#%; TRERF1; 4HfG5E, 40fE T



TRERF1 regulates CXCL3 on cell apoptosis in lung

adenocarcinoma
Postgraduate: HUANG Qiubo
Supervisor: Prof. YE Lianhua

ABSTRACT

Objective

Transcriptional-regulating factor 1 (TRERF1) is a highly mutated gene in the
unique gene profile of nonsmoking women with lung adenocarcinoma (LUAD), and its
role and mechanism in LUAD have not been reported. The present study is designed to
explore the role and Molecular mechanism of TRERF1 on the biological functions of
LUAD cells such as proliferation, migration, invasion, and apoptosis, and to explore
the correlation between TRERF1 and the clinical characteristics of patients with LUAD,
so as to provide a theoretical basis for the investigation of potential therapeutic targets

for LUAD.

Methods

The present study is divided into three parts as follows.
Part I: Effects of TRERF1 on biological functions of LUAD
1.1 Study of TRERF1 expression in LUAD

The expression of TRERF1 mRNA in 12 pairs of LUAD and adjacent tissues was
detected using quantitative real-time PCR (qPCR).
1.2 Screening of in vitro cells and construction of stably-transfected cells

Seven types of LUAD cells, including H1975, PC-9, H1650, H1975, H1734,
H1975, and H1734, were obtained from the Biological Sample Cell Bank of the Third
Affiliated Hospital of Kunming Medical University, Kunming, Yunnan, China. The
relative expression levels of TRERF1 were examined in different types of LUAD cell

lines, as well as in normal lung epithelial cell lines, using western blot assay. H1975
9



and H1734, the LUAD cells with moderate expression of TRERF1, were selected as
experimental cells according to the protein expression of TRERF1. Lentiviral vectors
(LVs) for TRERF1 knockdown and over-expression were constructed using
CRISPR/Cas9 gene editing and LV-based technologies, respectively. The cells were
transfected with viruses to obtain stably-transfected cells for TRERF1 knockdown and
over-expression, which were screened by Puromycin.
1.3 Effects of knockdown and over-expression of TRERF1 on biological functions
of LUAD cells

The effects of TRERF1 gene over-expression and knockdown on biological
functions such as proliferation, migration, invasion, and apoptosis were detected using
cell counting kit 8 (CCKS) assay, 5-ethynyl-2’-deoxyuridine (EDU) proliferation assay,
wound healing assay, transwell migration and invasion assay, and terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay. The effects of
TRERF1 gene over-expression and knockdown on apoptosis in LUAD cells were
further investigated by detecting apoptosis-related proteins, including
BAX,BCL2,cleaved caspase3, and cleaved PARP, using western blot assay.
1.4 Effect of TRERF1 over-expression on transplantation tumors in nude mice
with LUAD

Stably transfected H1734 and H1975 over-expressing TRERF1 were inoculated
subcutaneously on the back of nude mice. The empty vectors stably transfected were
set as the negative control. The general conditions, tumorigenicity, and tumor growth
of the nude mice were observed. The expression of TRERF1, Ki-67, and proteins
related to the mechanism were detected in the transplantation tumors using western blot
assay and immunohistochemistry (IHC).
Part II: Molecular mechanism of TRERF1 regulation on biological functions of
LUAD cells
2.1 Screening of potential target genes and signaling pathways of TRERF1 by
RNA sequencing (RNA seq)

RNA seq was performed on over-expressed HI1975 using II ITumina
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NovaseqTM6000. Wayne analysis was utilized to screen for interactive target genes of
TRERF1. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway analysis were carried out to screen the pathways that
are closely related to cancer. Finally, CXCL3, a protein with correlation with TRERF1
expression, was selected and validated using qPCR and western blot assays.
2.2 Interaction between TRERF1 and CXCL3

Western blot assay was conducted to examine the expression level of CXCL3 in
H1975 and H1734 after knockdown and over-expression of TRERF1. IHC was applied
to measure the expression level of CXCL3 in tumors over-expressing TRERF1 in nude
mice. The regulatory role of TRERF1 on CXCL3 was investigated at the regulatory and
nude mouse tissue levels. Chromatin immunoprecipitation (CHIP) was performed to
investigate the effect of TRERF1 on the promoter of CXCL3. Actinomycin D assay was
utilized to detect the effect of TRERF1 on the RNA stability of CXCL3.
2.3 Mechanism of TRERF1 regulation on CXCL3 expression affecting
proliferation and apoptosis of LUAD cells

Over-expression of CXCL3 lentivirus was constructed. A rescue experiment was
performed. Apoptosis-related proteins, includingBCL2, BAX, cleaved caspase3,
cleaved PARP, and TRERFI, were detected by CCKS8 assay, EDU assay, colony-
formation assay, TUNEL assay, and western blot assay. The effect of TRERFI-
regulated CXCL3 on the proliferation and apoptosis of LUAD cells was also
investigated. The pathway enrichment analyses were performed to detect whether
MAPK is a potential pathway. Then the expression level of pERK1/2 in the MAPK
signaling pathway was tested to determine whether the inhibition of CXCL3 expression
by TRERF1 affects pERK1/2 expression and its role in the regulation of the ERK
signaling pathway.
Part III: Correlation study between TRERF1 and LUAD prognosis

IHC was applied to compare the expression levels of TRERF1 in cancer tissues
and non-cancerous matched tissues (NCMTs) of 110 patients diagnosed with LUAD

by postoperative pathological examination at the Third Affiliated Hospital of Kunming
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Medical University. Taking into account the characteristics of the patient's clinical data,
an immunoreactivity scoring system (IRS) score of 4 was adopted as the cutoff value
to classify patients with LUAD into the high-expressing TRERF1 group and the low-
expressing TRERF1 group. The correlation between the high and low expression of
TRERFI1 and the clinical characteristics was compared between groups. The Kaplan-
Meier method was employed to calculate progression-free survival (PFS) and overall
survival (OS) in terms of recurrence or not as the outcome; the Log-rank test was
applied to compare the effect of the expression level of TRERF1 on the survival of the
patients; and Cox regression was performed for the prognostic univariate and

multivariate analyses.

Results

1. Effect of TRERF1 expression on the biological function of LUAD
1.1 Expression of TRERF1 mRNA in LUAD tissues

The expression level of TRERF1 mRNA was reduced in LUAD tissues compared
to adjacent tissues, and the difference was statistically significant (P < 0.05).
1.2 Screening of H1975 and H1734 as experimental cells and construction of
stably-transfected cell over-expression and knockdown
(1) TRERF1 expression was highest in PC-9, lowest in H1650, and moderate in H1975
and H1734;
(2) The IHC rates of H1975 and H1734 were greater than 90% after transfection; the
expression level of TRERF1 was significantly over-expressed and knocked down
compared with the control group, with statistically significant differences (P <0.0001).
1.3 Role of TRERF1 in LUAD cell proliferation, apoptosis, invasion, and
migration
(1) Compared with the control group, over-expression of TRERF1 inhibited the
proliferation of H1975 and H1734 (P <0.01), attenuated the migration and invasion of
H1975 and H1734 (P < 0.05), and significantly promoted the apoptosis of H1975 and
H1734 (P < 0.01). Apoptosis-related proteins, including BAX, cleaved caspase3, and

cleaved PARP, were expressed at elevated levels after over-expression of TRERF1 (P
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<0.01), BAX/BCL2 ratio significantly expressed (P<0.01).
(2) Compared with the control group, knockdown of TRERFT1 significantly promoted
the proliferation of H1975 and H1734 (P < 0.01), enhanced the migration and invasion
of H1975 and H1734 (P < 0.05), and significantly inhibited the apoptosis of H1975 and
H1734 (P < 0.01). Apoptosis-related proteins, including BAX, cleaved caspase3, and
cleaved PARP, were reduced in expression levels after over-expression of TRERF1 (P
<0.01), BAX/BCL2 ratio significantly expressed (P<0.01).
1.4 Effect of TRERF1 on tumor formation and proliferation of subcutaneous
transplantation tumors in nude mice
1.4.1 Effect of TRERF1 over-expression on tumor formation and proliferation of
subcutaneous transplantation tumors in nude mice

Regarding over-expression of TRERF1, the transplantation tumor volume and
weight of the H1734 cells were statistically significantly different compared to the
control group (P < 0.01). After the over-expression of TRERF1, five nude mice in the
H1975 cell control group and only one nude mouse in the over-expression group
developed subcutaneous tumors, with statistically significant differences (y>=5.333, P
=0.021).
1.4.2 Effect of TRERF1 over-expression on proliferation- and apoptosis-related
proteins in transplantation tumor tissues

The Results of the Western blot assay confirmed that the expression of TRERF1
was significantly higher in the experimental tissues of nude mice compared with the
control group (P <0.01). IHC staining revealed that the expression of Ki-67 in the cells
of the experimental group was lower than that in the NC group and the blank control
group (P < 0.05); the expression of cleaved caspase3 in the cells of the experimental
group was higher than that in the NC group and the blank control group (P < 0.05).
2. Molecular mechanism of TRERF1 regulation on the biological function of
LUAD
2.1 Screening of potential target genes of TRERF1 by RNA seq analysis and

validation
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(1) RNA seq identified 256 genes associated with TRERF1, of which 144 were up-
regulated and 112 were down-regulated;

(2) GO enrichment analysis suggested an association with cell proliferation and
apoptosis; KEGG analysis suggested that TRERF1, together with its differential genes,
acted in six cancer-related pathways, namely, MAPK, PI3K-AKT, NF-xB, IL-17,
cytokine-receptor interactions, and extra regulatory matrix (ECM) receptor interactions.
Four genes, G-CSF3, CXCL3, CXCL1, and CXCLS5, were initially selected by Wayne
analysis.

(3) The gPCR Results suggested that G-CSF3 mRNA and CXCL3 mRNA showed
negative regulation with TRERF1 mRNA in H1975 and H1734, which over-expressed
and knocked down TRERFI1, and the difference was statistically significant compared
with the control group (P < 0.05).

(4) Correlation analysis revealed that TRERF1 was not significantly correlated with G-
CSF3 in LUAD tissues (P = 0.8), and was negatively and statistically correlated with
the expression of CXCL3 (P = 0.043); therefore, CXCL3 was selected as the TRERF1
target gene.

2.2 Interaction between TRERF1 and CXCL3

(1) Over-expression of TRERF1 in H1975 and H1734 significantly inhibited the
expression of CXCL3 (P < 0.01); knockdown of TRERF1 significantly promoted the
expression of CXCL3 (P <0.01).

(2) IHC Results suggested that after over-expression of TRERF1, the expression level
of CXCL3 was significantly reduced in transplantation tumors of nude mice compared
to the control group (P < 0.01).

(3) CHIP Results suggested that the enrichment level of the CXCL3 promoter in the
TRERFI1 antibody was not statistically different from that of the control group (P >
0.05).

(4) The Results of Actinomycin D experiments suggested that TRERF1 promoted the
degradation of CXCL3 mRNA and decreased the expression of CXCL3 mRNA.

2.3 TRERF1 inhibited CXCL3 expression, suppressed the proliferation of H1975
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and H1734 through the MAPK/ERK signaling pathway, and promoted apoptosis
(1) The inhibitory effect of TRERF1 on the proliferation of H1975 and H1734 could be
partially rescued by CXCL3 (P <0.05).

(2) The apoptotic effect of TRERF1 on H1975 and H1734 can be rescued by CXCL3
(P <0.05). The promotion of BAX, cleaved caspase3, and cleaved PARP by TRERF1
could be partially rescued by CXCL3 (P < 0.05).

(3) TRERF1 inhibited pERK1/2 expression in the ERK signaling pathway and could
be partially rescued by CXCL3 (P <0.01).

3. Clinical correlation of TRERF1

(1) In 110 cases of LUAD tissues and normal NCMTs, TRERF1 was expressed at a
reduced level compared with that of NCMTs, with a statistically significant difference
(P<0.01).

(2) The expression level of TRERF1 was negatively correlated with TNM classification
(P =0.027) and recurrence or not (P = 0.021), which were statistically different.

(3) According to the univariate and multivariate analyses performed by Cox regression,
TRERF1 expression did not have a statistically significant difference with the impact
of recurrence (P > 0.05).

(4) The expression level of TRERF1 had no statistically significant effect on
progression-free survival (PFS) (P > 0.05).

(5) The expression level of TRERF1 had no statistically significant effect on overall

survival (PFS) (P > 0.05).

Conclusion

1. TRERFI inhibited the proliferation, invasion, and migration of LUAD cells and
significantly promoted apoptosis of LUAD cells, suggesting that TRERF1 may be a
potential tumor suppressor gene in LUAD progression.

2. TRERF1 may inhibit CXCL3 protein expression by affecting the stability of CXCL3
mRNA and negatively regulated the expression of pERK1/2, a key protein in the ERK
signaling pathway, thus affecting the abilities of proliferation and apoptosis, suggesting

that the mechanism of action of TRERF1 on the ERK signaling pathway through
15



CXCL3 may be to inhibit LUAD proliferation and promote apoptosis.

3. TRERFI expression was reduced in LUAD tissues, and its protein expression was
negatively correlated with TNM classification and recurrence risk in patients with
LUAD, suggesting that high TRERF1 expression may be a protective factor in the
progression of LUAD.

Keywords: Lung adenocarcinoma (LUAD); TRERF1; Proliferation; Apoptosis
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TRERF1 ¥B[5) CXCL3 1343 fiii PR 7% 4H AR B0 4 FHLBIRA SR

=

Bl B

it A 7 B g N DR AR A g R S R, RIBR AN AR 3 SHB AN TR], il
S RO A B R b X 72 e 0 R MR B il LR S, 3R i R R
TR RN BE T3 191 B 5057 2 S P g v O ) o it i 2 I A e v 5 AL
BRIk, BRI S . LR IR EgE N B4, Jok
& AR L P i e i 2 2L L FHEAAB, LT R R RRILIE — i R E
B B BUBEAIIG 2R S X, Rt AR AR O L i e 1 v i Xz —
(6.7, Rt ik 88.60%"™ 1, % Hi B M T Jak LA K JA 20 XN IR 1 A i R

MR 2 =5 G S5 I PR R AR IR DR R ), BT 7 i I B g itoes v Ok T
BE TR BRI Ak — AL RE . ZIRFF 12T (Polycyclic aromatic
hydrocarbons, PAHs). J& i T 74 fLAH RS 5100, Bk O k0 AR BE IR 2 LA
b, b JE RIRMEAE R F, FEDRE AL 5 I 07 52 2158 22 (¥ S AR DG
(121, 5 b XN RS A 5 55 ] A R 52 4K 3 (0 B850 5 Y 5 ) 52 2117 A 24
AR, TERSEREEMEE T, 5 5 B A R (¥ N T 25 ) HH I A S AR 3 A
FEURAL . A R TP P ] PO A AR A B B i, SN T
AR R 0 XU SRS RAREARH G 10 72 T G T B e R DR
DA A58 R0 3 TR 35 PR A AR T T e 2 SRR O A it 0 26 7 o ) 2 R
o WEAEMWEFURIL, KRR A Y] R e KRR, 5
B AR 2 TPS3 LR E ) 5 2 5 R4 61 GC B & X (JME
T 153—158) HRALR ALK GG P, A H AR X )P 37K,  EGFR 21
FHME T L8S8R RARAFEFAL, 18 AN 1 GT19X RASHIZ Ff e 171,
Bib 2 Ak, B B Lo i R A7 A B e P PR AR A, R4 DK
A7 5% CNVs (Copy number variations, CNVs). &7 2B AW Lo i iy i ]
LA 5 T X R SR S 18 190,

AR BB X R RA A LV E oy AR TR AR, R I 2 05 Rk
Vst B T T LA e S N TS B, S X B AR
TRFAE T AL KT o PR F BB 2 1 I B 2 AR A, ol i PR 2
FONTRIL, BB Lo e A RO S AT R s

17



(C) FIMRIER (A RARREAN 200, $oR HEL R 1% 5T A AR Bl At
X RGBS A5 Mt P B R A7 — e AR I o DRI, DA B RO 2 1Pk i e
Ji8 N TR 10 S DR A 225 OB SO Y, A Bh -3k — SD PR R IR AN IO 175 2% fi e )
KAER MU, TR NHEIR YT BT 2 BT it FU At

BRI AH 5 e N AR OG RAZ FE DR R RAIE S DI Re it it b,
2H DL B R WO 2 P i s A BE I AR B, B A NI BRIK P i — D AR R R A
TR 5 S5 itoies  AE R R ML o FRATTWACEE 17 %6 117 43R | B g ) AR £ 1k
H1i6 il R £ PR AL SARNE H Il A S URE AR, T8I AT A4 B R S 2 7 45
B, B E TCGA $di Lotk RS A1 102 151 Lo P AR IR 2 o Kicdis LL A oA
KIL, ZAFERALRAG 35729 MAHMRRAS, A4E 34287 AL TR R4
(SNV) 11442 MNMEANEBSE (IN-DEL). HUBHSREAR R A7 (PAr3
2.11) =T TCGA %4l FEh ik am g (LUSCO (hAr# 1.63) M1 LUAD

(FPAZ %L 1.41). 38 MutSig2CV Fl oncodriveCLUST 51255 1R 1) B Ja AR A
L i R P S AR DN, I Y 33 MRS R, Hodr, BRI ARAN
FKILH /& EGFR (52.68%), %A TP53 (41.07%), RBMI10 (10.71%),
TRERF1 (11%), KRAS (7.14%), NKX2-1(4.46%), TRPN (4%), SPTLC (4%)
. Hv EGFR. TP53. KRAS &5 RARHE ISR 5 REAE O 4Rk IE B9 AR XL iR
JEMIL, /2 LONRF3. KLK14., MCF2. FAMIOIA. POTEC. SLC39A5.
CDX4. NKX2-1. TRERF1. PRSS55. SPTLC1. TPRN Z¢flt #4548 LA 2 It
YR ORI o i — DT 5 I G X I R A S FTE fili e h i Thse, A b
T E B R PRI ZR o

BT TRERF1 (Transcriptional-regulating factor 1) 7E 5. a4 3F AR
ot B RAR, E AR M T I FUC R WARGE . 7E TCGA #d
TRERF1 7E[ififlf fi S A RIL BAZ R T, MR,
TRERF1 ik L J5 R I0T DAl H1299 40Mff38GEae 1), E—Dat 5
TRERF1 7E[ifiljfis b (¥ e W 2 D, BRITHAE I e T i Thse L, %o
BRI RIS A A S oo P i A i R — 58 7 S

TRERF1 &H =/~ C2H2 #¥fa4ity, BAHREEADRER SR, %
SR T 6p21.1,5K H T8 132KDa, £ RIA T 4% N . TRERF1 73

18



i E S R R A3, ST p53 e D Re s i Il 1R
AR I, TRERF1 TEVE 2 [ R A i A ek, ] DA s R & 1
A L ] e 0 2R Al (P4SO0sce) FRIFRIRE2 23, S fiH [ M52 i) 27 A e T 1)
th, ZREBEIE A T 1 (Steroidogenic Factor-1 , SF-1) MBS, 7635 HE
BEN PR RS 2 OCHEBEMIEM . A, TRERF1 H7E AE 28 B AR o2 21 R
Tk, Wil k. BIBRZE. TRERF1 # S # AR 2 E A K A5 5 K11
FERLEPY, R SR RS R0, 2005 4E, EEBIRE, K TRERF1 BA
V) B g P e S AR I B, AL T R e MATE e S KT 4 L A
R 77 (cyclin-dependent kinases inhibitors, CDKI) p21 il p27 f3
5, ARSI 32 1 4m  JE BA4EE  (cyclin-dependent kinases, CDK), F#IK G1
40 M JE 8 H/CDK B &l iE e, FK RB BERRAL/K-F, 520 1 2 i & 3
G1 [ S BRI JE, TN 40 A B HERECO ., MO 70 4R3E TRERF1 7E 2 Fh iR
PRI MEER, WS 52 MR FRIAR 2, AT SF-1 MEeER,
CBP/p300, 45 IE S FT DA M) e 4 i 184 B D =l 5[] Ji A A 2 ] ey A i
& ke, A HAT, TRERF1 7EM T s 7ol R WARGE, & A= )(E B 40
FE X 3 TRERF 1 7 i fi e 2H 2N 55 4H 23 b 22 2 R0, TRERF1 7] R i 5210
MAEIGTE . JH TSRS SR R ORE (B D, FRAEN TRERF1 #Rg
TE Ml e A A2 R P S B — @ MR, B0 0 B R RE A e 1) 40 7R T 3
R IEE.

@]

-
TRERF1

5 3 i g 1
lIII I
¢
2
8.
H

Bl 1 A58 TRERF1 mRNA £t i 41 300 IE % i H AR IE L GO KEGG 47
Z3R

A FRIERE{E 408 TRERF1 GO IhREE £ 04 R . B, BERE(F 4T TRERF1 KEGG i

PRI MTEE R . C. 7E TCGA 3 FE T, il 4l 4t TRERF1 mRNA ()3 iA /KT 5 154 fifiZh
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AAA 2 T B, ¥+ %% P<0.0001 -

Figure 1 Bioinformatics analysis of TRERF1 mRNA expression in lung adenocarcinoma
tissue and normal lung tissue, as well as GO and KEGG analysis result

A. Single gene bioinformatics analysis Results of TRERF1 GO functional enrichment analysis. B.
Single gene bioinformatics analysis Results of TRERF1 KEGG pathway analysis. C. The expression
levels of TRERF1 mRNA in cancer samples 526 and 59 adjacent lung adenocarcinoma tissues in
TCGA were significantly different from those in normal lung tissues, **** P<(0.0001.

AWEFE 7 =B #EAT: S — BB/ 98 TRERF 1 % il i 424 2 D RERE i),
55 " Hr W JT TRERF 1 WAl i 2E W) =2 DU BESZ M B 20 T-HLAR s 28 =3B 0 W 9T
TRERF 1 5 ffi B 1 R (R AH AR F 7
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SE—E45r TRERFIXIFliBREE M FINREIER R

BB B L T v 5 > AR P S5 5 e B0, A4
SRR I AR W L it s ) SR, sl B R A2 i R, BB
R 2 1 it N SR P B DR T, o i S PR HEAT PR NI AT, A Bl T AR
5 R e TR T IRVR T S SR AL B

TN 25 P A AR i i e 2E 2R P 4 A S e 5 SR BT o b
KI5 A7 TRERF1 BB AURAS, RN 70T TRERF1 72 il v &
PR AEY A DhRE, AT DUNBE— 2D IR R A RIS A i (R AH 5C 70 B,
ST IR T SR IT SR AR .

TRERF1 AT {E AR B R 1 O 2 IESE,  Ja kA = H 7R B
TRERF1 7] GEid@ L UM A i 3 58 . I T2 5 RN K E KR, #
AN FCAT BEAE M R T i B A 5, (B H AT TRERF1 72l vh i T Re It A
ROk SER

AT AT I A5 20 B I TRERF 1 78 RO 2 it e 20 2R 55 A 4 2L A
FiEZ R, 135 TRERF J& w] LLAIGI i 40 M e s 58, DRk, AR5 R
qPCR HiARAELH LUK LA TRERF1 7 it e 4 4R 55 L 4R R TA 7 57
Ft— 25 i A AN RA P SEBG R TRERF1 X il i s 4 A 0 2 Th B (10 S0

WM 55%

1.325RR

1.1 EEE
NEZ i fit 5
I 53 B L Gambro Gambro Spectra TM
AT ) H AR BB B ke X 2 4 CKX-31(0H)
TR H A BUAR ik e CX31(WH)
P RTA T Cor) TR WHR(PEH A IR A A Ci-L

15 8 B H A B ik a4t CKX41
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W) A
£ PCR 1X
Ff B PCR X

& A DAL

IR R B AL L

B XA DL

Z Iife & R R AL

HLF R

HLF R
A A
A A
WRIRAE RS
LIRS
ALK RS
CARMBRIE TR AR
Gyt
T BT A
TR VKA
Al

il UKL

BEHRAX
ARG

W & AL

R A7 A o

18 [ PR R AL AR PR )

F[H ABI A7)

Frindk Life Technologies

% [§] D15 8 P /R PR ]
55 [ D15 8 R /R RR A R ]
55 [ D15 8 R /R RF A R ]
55 6] D15 8 R R RR A R ]
i AR R 2 v [E X
KR (R HAHRAA]
%[ BD A

%[ BD A

[H CBS

Millipore 7 ]

Millipore 7 ]

ThermoFisher 4 [4]

% [H Forma A ]

FEBR AR (P E) A R A A
3 [® Forma /A ]

HIRFR

LRSI CRED HA A RAF
FEER R (DA PR A
R R A A IR A
HA Tomyw

VU1 PE A AL A BR 2 =]

DMI4000B

7500 %Y
MiniAmp PCR
Allegra X-15R
Allegra 64R
Allegra X-22R
Allegra X-25R
AB204-L
Quintix5102-1CN
BD FACSAria
BD Cantoll
V-1500B

Elix 10

Mill-QB

3111

1287

Vaio Skan Flash
8694

KRR

SF0406A(RF0650A)

MulLtiskanFC

JHT-SDC

PMC-880(Micro ONE)

YDS-30-125
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FL 2 A B R 2% 1L 3 R #R A 7 (GisonS.A.S) MAXROMAN1000PL+
ZIReHR G M FEA RS  RE BTX A ECM201
TSRS (R AN AT %[ NanoDrop NanoDrop200
VUS/% i Ans
FEY B T E RS A PR A ] RM2235
IR AR AX B REERITCH AT Tanon 4600SF
ARG TR FEER KM IR B6060
P2V R AX BN R 7453
2 PR VR IR AT AR T IR AR TT I A A BR 2 HYCD-205
B= F LR A7 AH T R R LA B A HYC-198S
A s K B i E Syste 2\ A Syste VX-75
AL IKA A (J7HD AR REAIRSA  RHBASIC2
1.2 FEFEFAFE
FEM R I xEZHR R®’S
=20 R A B T T8152
WHEER (40D FYER G0103-200g
41 it 7] Corning 3010
TG 1375 RS 200 B VR A7 VR i B KX0310041-100
Jer e IR Z&1R7K 105 Ji2 v i 2518 650 mL I E 9654
&R -HER R AUPT100x LYy BDXB0008
B FR9fH 75em? Corning 430641
M B2 FHEE 4R T 9619
& s A iatn & (IR OMIGET  OmL-02
FAbEN (>99.0%BioReagent) BR ST1641-1KG
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Tk

X IR S

15 7158

#th PAGE DU Bt i & (12%)
TRERF1- Polyclonal Antibody Rabbit / IgG
RPMI-1640 & L-15% 2 B

RPMI 1640 #4577 3k

Protein G Mag Sepharose Xtra

Pen-strep solution 7 %% % -HE 5 R IAW
MATRIGEL MATRIX
HEPES 22 1.0 mol

DTT (DNase, RNase &amp; Protease free)
DMEM/fEtlE & L-A &Mk, 2 9 R R Y

DMEM( = ) 77 ik

Certified Fetal Bovine Serum 452k 5 4= ML.75 -4 36

Cell Counting Kit-8 (CCK-8) &l &
APC/Cyanine7 anti-human CD68 Antibody
96 fLANMEEE TR, U B, TC 4bEE
75% .18

50 mL 3RS LE &

50 mL KR B LE

25 mL BRE, Mhorfse

24 FLAN AR HERE FEAR

[ 7=

SRt
[EpRs

R E
protientech
VivaCell
Gibco
cytiva
VivaCell
BD
VivaCell
ELFEUN
VivaCell
Biochannel
VivaCell
Proteintech
Biolegend
Corning
KRR

P

B2 5w
Nest

Corning

3607
3438

1033060
BMB08-1.5-2Q
abs9368-1Kit
20062-1-AP
C3010-0500
C11875500BT
28967070
C3420-0100
356234
C3544-0100
ST040-1g
C3113-0500
BC-M-005-500mL
C04001-050X10
PF00004
333821

3799

6848

9632

10-9501
328001

3524

24



22 mm EHTER biosharp BS-QT-020
2,4- SR IR 1045426
1 mL — R METC B VR 8 [ 8127
15 mL BRIBLOE & [ 9633
15 mL KBS0 B2 5w 10-9151
150 mm ZHPRIEFRM, TC Nest 715001
10 mL B3 Nest 327001
100 mm 4 g 35 7= 1ML Corning 430167
1.5 mL Lt B0 Axygen MCT-150-C
0.5-20uL. 75 B Sk AXYGEN  T-400
0.5-10uL 75 B Sk AXYGEN  T-300
2. ¥l TREFR1 ZEZZHH mRNA Rk EH
2.1 W R R H R A
e 12 ol M e 8 A s e AU ZHZUREAS, Kl TRERF1 mRNA /£ 4141
H R IE TG DL o

ANFRUE: (1) BERHLX Cofh AR IR AR RE 3 AR LA D oM L %
VR A (2) BE IRV AEH SR AR AE e HE
FEERbRE: (1) RETHESZ I AT K ARSI KGR (20 & IFHAR
A R
2.2 ERPREE R PCR (Quantitative real-time PCR, gPCR) il TREFR1 #£
HZH RNA KX
(D FBREAL H E RNA RE
FIH RNA $-BGAAE ORI Sl i 4124 5 RNA:
@O WGHLTERB BB, 1 mL 2R, 59%;
@ MG RNase /KIGUEBEMAL 2 X, #E 6 min, FrHZUE, &a: 12000
r/min, 10min, B EJHEH A 1.5mL EP 4
@ M ImL FARESHRTE, 78RS, FHE 10min, FL: 12000
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r/min, 10min, 3% bBJE, PREHZDE;
@ F RNase /KFBET K ZEERN T5%Z B, I 500 L 75% 1%, 76708
%], 8000 r/min &.C» 3 min;
® F Lk, BE, HUUEmT, A 30uL DEPC /K, L FIRGIRE, HASK
FERE TR RNA #5547 .
(2) H1957. H19734 fiilREA M RNA ¥R, SEEPE Sl B e il
O 4 e e A _ER IR H1734. H1975 s RNA IR R4,
DEPC /KA Z A HE, FASIEE I 1-2ul FIFES, A RNA WKREEE, 1d3%;
@ P B AR PR FEL KA H1734. H1975 FIA RNA 528, HI7E 1%
HewEitRe . H RNA WOE loading buffer FBE A 1X, AL GG I I 000 22
@Y RNA J5H T RLRsEs, HAHAETE-80°CUKAH A -
(3) cDNA WHEFHE R
OMHE 73 GG EE TPl i) RNA W FE, B E 2 1000ng RNA ] cDNA 45,
A 4uL FEanth Mix 3, DEPC /KA 2 20 ul, 78730 WRFTIRS], W€ PCR X
H142°C, 3min, Z<f% gDNA;
@ SE M — Y B HIFE S NN 4ul 5X HiScript IIT qRT Super Mix i,
W E PCR XS ¥ 42°C, 15min, 95°C, 3min, &K cDNA R
® -80°CRAE cDNA AR .
(4) qPCR
@ HY 200uLEP %, Zr#Htric, Fofil 20ul IR M&RHR, TB GREEN 10uL,
0.8 pL [ Forward Primer, 0.8 uL f¥] Reverse Primer, 0.4 uL [*J ROX, 2uL ]
cDNA BtR, DEPC6 uL. {7l 4 Z 5L KA H (1 5E R & BT i) 3 AN 5= AL
@H 7500 qPCR #M{X S E N 95°C, 30 s; 95°C, 10s; 60°C, 30s,
H£ 40 NMEIR . IEfRIIZE: 95°C, 15s; 60°C, 60s; 95°C, 15s. i3k CT 1H;
M H EEF A S EFR CT (H, FAZN 2 AC R H A X ik
Bo EREE 12 XH4140% TRERFI mRNA IR IE L
3 &4 HISEIHE S TRERF 1 X fits B 40 B i) AR ) 2= Th R i B2 e
3.1 S T E 40 M r ik
SO 96 240 B 2R R R I R R K250 = BB R Bt A R AR IR, G HR 1 AR IR
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SR R 40 Beas2B, 7 At g 4H i & 23 A A549.PC-9.H1975.H1734,
H1299, H1650. HCC827.
311 ARAIED R ARG RE
(1) ZHHIR RT3
@© BFrFikFt A549 (F12-DMEMD. HRIHIEEFREE 1640, 58898 4%
10% A4 I35 +1% 00 5 55 8 2 0T
@ 37CTAKIHE, F AR AR KHERY, J5 ) ImL 35775 8 B4,
B2 15mL J0%, HEELOHLEEE )Y 1000 r/min, BS54 5 min, 7 EiF:
@ H ImL eI E BN, IR, BT 125 405730, *h7 4mL
BraRht, AR EBCT 37°CH R R .
(2) 4Hffasgsr

¥ EIRFE M IR A I 4SS 9%, 24h & 72h JE EHH R IR . US40 M
IR Z) 90%HT,  HEAT 40 M 7 WAL AR
(3) dpaieft

OF 1: 280 1: 344

@7 LR IR, 8 1mL PBS 1mL &%t 2 X, fRIF PBS 7843
R, N ImL BREEREAT A, Rrati il N ESFR IR0 2 g, 76 S T
SRAMMAR, 4% 12 2 IINSEREFRIEZILHAL,

@ HBBAEIRITIIAE 2 15mL 504, 1000 r/min, .0 Smin, % 1:
28 1: 3ARARTE T25 BE3R A, 8 TR AR Ak EE 3% .
(4) 4T

OB AEEFE, WAk 250, 3F B3, I ImL PBS H YA 40

@& M BRHER, F30H, B 10ul 4B, #E, FEC 10ul @it il
TEFMBITHE, PR THEOR 2 BB o TR B ET IO J7 6 v 1 4 i 4
A GHILE A MR AR 101 TH A 1 mL 40 RS .
(5) HHMHRAE

SR T 23 AR KOIRAS R A O AH MR A7 ORP A SR VR AR IR [ AT B AR IR o 6 7R
B AN AR T 15SmL BOEF, FHIAAAR ImL EEFEBA
A7 N -80°CH A T AR AT
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3.1.2  Western Blot Kll TRERF1 £ IEE i X <& L 41H BEAS2B 1 7 #ifii
Jor 8 4 i 1 B B R K P
(1D BEBERK

TS T25 £59% Beas2B,  A549. PC-9. H1975. H1734. H1299, H1650.
HCC827 #Hiff, Frdf®s B 90% 447, HU T25 A RE 7= 10,

FEETRWL H 4°CTIR B PBS Z2iivkiRdiif, =HE 1 Ik, %M RIPA:
PMSF=100: 1, FCHIZLARM, HRIZA0ME LM 300-500ul 2L, TRAITTUK
R 30 min, FREWRG. AHMEDRERAT, N RIR S, B E 1.5 mLEP &,
VK EZEAR 5 -10min, #FE BREHLAEEE 5 min; 4°C 12000 rppm/min, #5:0» 15 min,
BT

(2) EAWENE (BEE BCA BHIE)

ZHIE RIPA, JUEHE, B ImLRIPA JIIA 10uL PMSF, J#%].

FikE BSA FrifEft: ] PBS #iBE BSA ittt , 29K 0.5ug/ul; # U4
Bc il BCA TAEW, MRS Oul 2uL. 4uL. 6uL. 8uL. 12pL. 16uL. 20uL
AT 96 LI, H PBS #h5F A 20 pL, 43 HIHL 4pl RRIUEE (AR S EAEE] 96 AL
., I 16uL PBS #h5% 4 20 uL.

B AL DA SRR S FLAEFLIIN 200 L BCA TAE#, M FHME 30
min.

WAEI 96 FLMUBNBEFRAY, B¢ 5E E 562 nm 7 KA MWL % (Optical Density,
OD) fH; RIWIRUEABRMIIREE 0. 0.05. 0.1, 0.15. 0.2, 0.3, 0.4, 0.5 S5k
FELhbrdEth 2R, R, THE AR AR .

(3) HEAZH

AR P 55 2 e IR, TS EE A ER, 5xSDS-PAGE I _EFEZEM,
ddH,0 43 ANSF AT R AR R, 2 HIN 1.5uLEP 4, B T 100°C 4 )& ¥, 214 5 min,
JRN-20C {17

(4) SDS-PAGE R E

RIE H A AR T8 K/ (TRERF1 132KDa, GAPDH 39KDa) %%
WP

PC B 52 1.5mm, BUEEARRT R TR N E AL R 21, I\ 80uL
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R BT R TR S SR I B AR . N ImL /K ZRERAE, 5 1 2 ot [
JG, LR

M| b 2 R SR AR L J2 SRR L JE RS R 23, I 30ul {2 )
YIRS Ja N RSB T, Sl ARE R, AR R Bt I

=l V)
BRERE TREREH TREREMNE LT
1.5mm 4.0mL 4.0mL 80uL
EE BT
B MR NIRRT RS
1.5mm 1.0mL 1.0mL 30ulL

WK SDS-PAGE HLIKHRY 7, IR, A =757K 900mL ¥ fi#,
FATRS), ERHH A 1000mL 1x LK -

e TS e B BRAR ] 7 T I, TRON FRLUKAE [l PR RO LK, 1) 25
FHGRRIE, EER R T, BRI
(5) EH bR, Bk

X TuL-3ul & & A4 FA 1) Marker F1E & 1038 PE 8 FURE b, #2 BT LY L4
PoE YR, WA 60v-80v IHE, M BRG: 120V, Rk ERE S B B IRR
VRIS T LA AR, TR ROWER, G AR R A
(6) HJE. B

HE# 2 GkifgEgR, 2-3 5KIEJEAL, 1 9K 7*8.5cm [¥) PVDF i, PVDF JELE T
B PRI 30s B0, S5 B T TA T DO R A

BT A Ac & 1000mL B8 = REFEBOR T, I 700mL =Z0KEME, )5
B 200mL Jo7K 2B, T £ H .

I TR A % PR TS R VI AR A DB 4R, T ddHLO sk F bk SE BRI 4 B R
TEEICE B R il 4 “ I bF” WFARBIIEMN CB-FD P RUCN: 4 E-E
UR-HEI-PVDF JR-J84R-M 4R 8 o 42 O IR IR ) 46 6 L BT 5 el , 1 e B )
a5, HEH A

e T 0 T P P TSR BN JRl, 8 I R IR 21, X BTN e e i
VBCHC L VKO RE o o HL Y, 0 200 mA PEIRASE S, BT UK IS T IR 200 min.
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LS S, B PVDF i, i % PVDF JRAE 5% IR AR i i (R4, B IXTBST
LRI 3 I, BEIR S S,

H 2.5g WilE495+1X TBST Fil 5%004- @53 A S0mL, K3 IR K
PVDF BB KL, &1 2h. S8 Marker brELL, WIEBHMEAS T2
PVDF fi&, £/ LMAYIA LIbRIC ERERIINFE .

D HR-BERN. B

% (TRERFI 1:500, GAPDH 1:50000) FJHIEAMN S, HEH—PikiRE
W—ht, WOERR—HUMATURIE G &, KXt R 2 725 BN R —HUi B
W, 4°CHEE IR .

%R IXTBST Fie 4t (1: 50000, HUH—PiFELME, A IxTBST
FERRIR LiE D 3 ¥k, R Smine FBRN —HMBER T, ERMWE 1he IxTBST
T PR IR SR EVR 3 I, AR 10 min.

SRR 111 WA ECL AOBRMIRA G A&, 4 PVDF BHRIEAEKR
e, F=EBOLIZN 1-3 min, BNSAZER, BRI, 5 0E R,
TRAFEE RIS, KA Imagel BRAFHEAT I BEE S M o BHUER I SRIKIE P (1 2 R e
FRAN R R T 5 2R ) Re SE 5
3.2. % TRERFI1 5 H1975. H1734 40/

3.2.1 #JE TRERF1 [ Crisper-cas9 8% FFbI &
(1) sgRNA FF3)

sgRNA sgRNA 731 (5°-3°)
sgRNA1# CGGGAAGGGATAGCCGGTGC
sgRNA2# CTTCTGGGTCCGGATCTCGC

sgRNA3# GCGGGCTGAACCACAACTAT
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(2) RERE
A

Sy

<
[s)
o

‘OG
$ 5.

Leti-CAS9-puro
145 kb

<o
~ S
v, (_,VE’

g
\(\5
~\ pSVA0 =

& 1-1TRERF1 crisper-case9 FURLANER {4k &tk

A Lenti-CAS9-puro Jfifi; B GV708 12k (WH RiFHYIEEE A

WAKZFR: GV708; JofFiF: U6-sgRNA-EFla-Cas9-FLAG-CMV-EGFP-
P2A-puro; XIfEHANF%]: CGCTTCCGCGGCCCGTTCAA.
(3) ARk oligo 15 B:

NO. 5’ STEM 3
TRERF1-sgRNA1#-a CACCg CGGGAAGGGATAGCCGGTGC
TRERF1-sgRNA1#-b aaac GCACCGGCTATCCCTTCCCG c
TRERF1-sgRNA2#-a CACCg CTTCTGGGTCCGGATCTCGC
TRERF1-sgRNA2#-b aaac GCGAGATCCGGACCCAGAAG c
TRERF1-sgRNA3#-a CACCg GCGGGCTGAACCACAACTAT
TRERF1-sgRNA3#-b aaac ATAGTTGTGGTTCAGCCCGC c

(4) JFPRN ER 3 % sgRNA B 58 EE.
3.2.2 BRBEYME TRERF1 RIBH H1975. H1734 KIZHH

(1) #4341 h: H1975 FATEXTIELH (H1975-sh-NC) . TRERF1 R[4 (H1975-
sg-TRERF1-1#. H1975-sg-TRERF1-2#. H1975-sg-TRERF1-3# ) , LK H1734 [
PEXTHEZH (H1734-sh-NC) #1 TRERF1 mff2H (H1734-sg-TRERF1-1#. H1734-sg-
TRERF1-2#. H1975-sg-TRERF1-3# ) AT U4 AR o 4 AE KRS R 1 (9 H1975.
H1734 AREEFNLE 6 FLER, R4l 24T 90%-95% 5 12 34T 4% Gk
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(2) MBI BREE gL
O#HE MOLH T 507 F &, sh-NC 41 N4 ki, sh-TRERF1-1#.
sh-TRERF1-2#. sh-TRERF1-3#41 i N id 1A 2 -
@TEmBRA S, LI 1 mL & 10%6 45 MG +1% R 1 58 455 77
W SuL JRTEEIR,  Feroet BRZH 9 R TR BRI, TR 5) S AR AR SR AT 4 i s
I
@57 8hy 12h. 24h WIELAMAIRAS, 24h J5EHIEFRHEE, 24h. 48h J5 7%
MR MER L YL RCR, MR R T 90%, 4%HE 0.25 pg/mL. 0.5
pg/mL. 1 pg/mL. 2 pg/mL. 3 pg/mL. 4pg/mL R FEEC I AS [FVA FE 1 FE g I sy
BRIREE, WRAMMARGS, EHEW SR B, HT /58000 @% TRERF1
[ H1975.  H1734 Fab 4 il ik
P& & MR BV IA 75 2K 07 H1975.  H1734 Rl TRERF1 FaiB 40, Aksesy
FRAML 3-4 R, Fp RN QMR TN, PRk R e gk st gs, AT H
2 ks
(3) FEFOCRME THRICS, Bt ¥ gL i gn i —¥8 70 H T 3R a A
RNA £l TRERF1 5 M mRNA FIAKF, — #0447 T-80 CUKAR & H .
3.2.3 K MIRKER TRERF1 J5 72 i e 40 ff o 1 B B 3208 K F
Western Blot £l 3 4% sgRNA # 45, H1975. H1734 4iffi+ TRERFI1 1]
EARIEIEG, AR FIRKIN AR, G U R R R (R R e A 4k 2 1 75
T )54 TRERF1 {E [ i A2 e imt 7t . (WB Al 77 ik A A
3.3 ¥ TRERF1 $REHK H1975. H1734 4/
3.3.1 #J# TRERF1 i RE SR T AR E
1 FH 023 25 B AH AR R G %98, 41 TRERF ) DNA 530875 35 4 4
% AL R
(D 513

ID seq

TRERF1(Lv)-pl AGGTCGACTCTAGAGGATCCCGCCACCATGGGTGACCAGCAACTGTACAAGACC

TRERF1(Lv)-p2 TCCTTGTAGTCCATACCGGTTAGTTCTGCGTCACCCTGAAGCAAGAC
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(2) itk
WARLZFR: GV492. JLfFMiFF: Ubi-MCS-3FLAG-CBh-gcGFP-IRES-puromycin
T FEAL A : BamHI / Agel

B 1-2 GV492 8RB RAE

VE: GV492 #fk, BamHI/Agel BgUI, 10E Fig i YLEE A HARA IR F
3.3.2 BB YR TRERF1 R0 H1975. H1734 40/
(1) #4340 4: H1975 BT IR ZH(H1975-Lv-NC)AI TRERF1 i %IAZ(H1975-
Lv-TRERF1) , BLM& H1734 BAMEXTHEZE (H1734-Lv-NC) F1I TRERF1 fifR4d
(H1734- Lv-TRERFD) #EATAMAINR . WA KRS RIEFH H1975. H1734 41/
FEPHLE 6 LR, frdt 8 220 90%-95% 5 1% AT 4% Gk

O MOT T H B R, Lv-NC 4L N #H TR, Lv-TRERF1 413
N AL EF W

@ELRIEAF, FAFLIAN 1 mL & 10%082F MG +1% WP 56 A1 77
W SuL BRI, o BN T B BROR R, VRS R AE AR ST 40 R
Fro

@57 8h. 12h. 24h MELMPIRE, 24h J5 FH#RGFREE, 24h. 48h 5%
T B ERE Je TR, RO RT 90%, %8 0.25 pg/mL. 0.5
pg/mL. 1 pg/mL. 2 pg/mL. 3 pg/mL. 4pg/mL A4 T il A [R]9R FEAsH FF Fr) nEE nds
FRIRE, WRMIIRES, RN EREERE, HT RS ERE
TRERF1 ff] H1975. H1734 Faf&4n i i imi% .

P& 38 vk P A 75 2K 0% H1975.  H1734 14 ik TRERF1 Fadb4ufi, kst
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BRI 3-4 R, RN G4t Ty, PRk e Ak se ks, HT
H IR A

(3) FEFOCRME THMICS, Bt ¥ gL i gn i —¥8 7 H T 3R B A
RNA #5lll TRERF1 £ M mRNA FIAKF, — #0547 T-80 CUKARH & H .
3.3.3 #illEF% TRERF1 J57E /T B8 40l 4 ) mRNA FiEKF

i qPCR J7iERlld 3215 TRERF1 J5 /il #8410 i TRERF1 mRNA £iA

IKF .

(1) F|F NCBI M3 %3+ TRERF1 F1Y S B-actin 5] 4]

CIE/EZ2 IV 'to 3"
TRERFI Forward Primer GGGCTCTTCAGCAATGTCCT
Reverse Primer GCCAATGTTGATGCGTGGTT
B-actin Forward Primer AATCGTGCGTGACATTAAGGAG
Reverse Primer ACTGTGTTGGCGTACAGGTCTT

(2) H1975. H1734 B4+ 5 RNA B (AR RNA RFIED

OB TS H1975. H1734 FaE filiflie, 08 FR40 M2 ke 90% ) 55 57k
FEHURNA, BIHEF#, F PBS ¥ 3 K, 7oLk 4x PBS Wifk;

@FERF—A T25 4UAEE IR 500ul RNA ik, FABRHHWRITR; 7%
L, (A A 2R S B, AR AR B A 1.5mL EP P, votex10s;

@IIA 500ul Jo/K ZWE, AT, WA, B EE O,

@12000g &0 1 min, [1] RNA FE I 500uL i wash buffer,12000g &> 1min,
FIRW, BEHREO 1K, 12000g Z0 1min, A7 EE T L RNA
1.5mL EP &, B 2min;

®H] RNA #:HFJe i\ 30ul elution buffer, %7 & & 2min, 12000g &0 1min,
el T 1 RNA B IIAAE S, & & Smin, BRSO 2min, 4 RNA J5HT
JEBESEN, FFAEAFAE-80°CUKAR N o

(3) KMMFEE B4 RNA IR, SseBMEMAiRE

O 766 R TSI L R SR B B RNA (3 B A4t 5, DEPC /K Z R HE,
[ R AT I 1-2ul (OFESS, Al RNA WKEZE, i85,

@ FH B HE R I FEL VAR B A 5, RNA RIS B0, I 1985 I e i
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H1, F RNA #H4 loading buffer ke 1X, EFE IR IN WL

@Y SE RNA J5H T REEsEg, IF#EAF1E-80°CUKFH A -
(4) cDNA FHFHA B

@© WRAEICOEEETH BT RNA JKREE, BCE S 1000ng RNA ] cDNA iR,
HX lug ) RNA JE, /| 5xgDNA Buffer 2uL F17GHF ddH.0, B & 10ul 1% gDNA
A&, 42°CHEE 3min, 5B TIK L

@10xking RT buffer. FastKing RT Enzyme Buffer mix. FQ-RT Primer Mix I
JolE ddH20 M\ gDNA &R, ALE 20ul AR R, 42°CHFE 15min, 95°CH
B 3min, FFT#F cDNA FikE 5 %5, 75-80°C#H .

® -80°CRAE cDNA AR .
(5) qPCR (f#f TakaRa &7 &)

@ HY 200uLEP %, Zr#Hpric, Fofil 20ul IR M&RHR, TB GREEN 10uL,
0.8 uL [ Forward Primer, 0.8 uL f#] Reverse Primer, 0.4uL {] ROX Reference Dyell
50%, 2uL ] cDNA #iR, DEPC6 pL. il 8 S 3L A0 H 15 %) 3 MR
1L

@H 7500 qPCR A SEBE N: 95°C, 30s; 95°C, 10s; 60°C, 30s,
40 MEIR. WEfRIIZE: 95°C, 15s; 60°C, 60s; 95°C, 15s. itk CT{H.

WAL H AR 5N S BRI CT {8, FAZ 2788 (1B 1AH X ik
o 12 544 TRERFImMRNA [JZRIEF I
3.3.4 fWRER TRERF1 & 7E i B 40 e o 59 B B REK-F

Western Blot Kl 56 1F id 5844 TRERF1 J5, H1975. H1734 4iffd-F TRERF1
MERARERET S (WB DT EED
3.4 ¥ CCK-8 SE5677 ke I 41 i 9 5L e 7

W A% (sh-TRERF1) it 31k (Lv-TRERF1) [ H1975. H1734 41
FATESTHE4HH (sh-TRERF1-NC. Lv-TRERFI-NC) , i1k, U4, {H40
WL IEE DY 5000/100pL N2, K450 T 96 FLR N, #E4T CCKS HY
Kedl, 43 e A S HI55 Ohy 8 hy 24 hy 48 h. 72h. 96 h JIAAESL 10uL [
CCK-8 TAEW, 37°Ci#E 1h, FIEEFRXAE 450 nm A THEAF 1 51/ OD
18, 5 OD B K /INPPAli 20 it 14 4 A
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3.5 fE/ EDU H58 L5 75 VA U 40 i T S S R

(1) % (sh-TRERF1) b5k (Lv-TRERF1) [ H1975. H1734 4
AN A XS IR0 (sh-TRERF1-NC. Lv-TRERFI-NC) ZHffifEfh T T25 b
75, WERNMIRES, R RT 90%, HAEKIRS RIS, WEMPR (sh-
TRERF1) it £is (Lv-TRERF1) A H1975. H1734 2 A0 BH 146 FE 40 (sh-
TRERFI-NC. Lv-TRERF1-NC) 4Hfl, 1%, A%, (FARAIKREN
2x10° N/mL FIZNMEIR, BEALER 1x10* DNMHLT 96 LAk, WAy
1x10%/100uL, B TAMIREFRMA T

(2) B EDU TAEM, H57eaiErBE EDU TAEM A 20 uM, 7£ 96 LR
FEEFLIIN 100 pl FRElf () EDU TAEW, (FHLIRERN 10 uM, BT HF%
M 3TCHEE 2 /P,

(3) RIFFgRE 7R3, PBS ¥t 2 K, AR 3 min.

(4) {5835 PBS Yk, A 4% ZEFEE 50 ul, [EEMM 30 min.

(5) EBREDER, PBSIHEHE2 X, BHK 3 min.

(6) f817£ PBS ¥EIM, O 100 pl 0.5% TritonX-100 f¥) PBS, &
10~15 4%

(7) ZBREER, FH PBS Pl 1~2 K, &K S min.

(8) NG, MCE MK, 1] 96 FLIREESLIMA 50 pl RN, i
FEMR, FROTIR SRR SRS ) 7 SRR, BT A 30 min.

(9) ZFRSMIE, PBS Wbk 3 K, &K 3~5 it

(10> WEOCANMAZ G, 23 T/KMiFE Hoechst RN ZE 1xHoechst, 2%
% PBS, &FLAIA 100 pl 1x Hoechst, #4410 min.

(11) %B& Hoechst, Fl PBS ¥E¥& 3 X, &K 3~5 4.

(12) HZICRMENE EDU brid MR ICHI4IM, I Esit
EDU, Hoechst #4421, HE 3 K.
3.6 40 MR R SERAS I (=) ST R RE ST

(1) FRAEAE 12 SURES TR FE B 288 2 44T 5 12 fLIRK L fsEZk, LK
2 ML E IR, IR, AR 3 ANEIL, FElR (sh-

TRERF1) Flid ik (Lv-TRERF1) [ H1975. H1734 40 A0 BH 5 FE 20 (sh-
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TRERF1-NC. Lv-TRERFI-NC) 4Hf#fhT 12 LR F 8557

(2) WAL, F PBS HEVR4HM, T4 B 1x10° Ay /mL #8110
SeRNEFRICH) 12 FLARA, TN ImL 5eaRi ek, B TABIRME. ARk
W (AR EHGE 100%) , fBIFFE R FR3E, JH PBS iHUE 2 I, #% PBS, M
10 pL TGRE A SR BT 12 FLBR AT T T R 2 A P I, PO PBS 538 2 1K,
72 PBS.

(3) FALMA ImL TGRSR IR, 5 RHAE B N R4 oh MR A
BIg, 4keiE3%, 2T 12h, 24 h TRI—ACES FHE, E 12h, 24 h 41
PRI IR B4 58

(4) JH Image J BAHELETHERIREA (WD, H] 12h F1 24h AH 7] 3177 ()
RJRTEA-0 MR AR, 3 HRRES .

3.7 Transwell XT# SEIRI TR HE /1

(1) PB4, ¥imib (sh-TRERF1) Alid#ik (Lv-TRERF1) ]
H1975. H1734 4o FIBIPEXT BEZH L (sh-TRERF1-NC. Lv-TRERF1-NC) #ZFf
T 24 FUbR. SRR RE 3 AN E AL,

(2) Wk, WeEEdn, FGILERIFRE S, T4, W 4x10°4
/mL.

(3) BCHil & 20% = MG 58 iE 7 dk, B 600 pL & ML B IR EL 70 NN 24
TR A, # transwell /NN S A = LIS 35 R

(4) HHLIME RSN, B S<10* NIRRT /NE A, 159% 48 he

(5) FMpEiEL/NaE BEI4IH, F PBS ilYE 2 Ik, JiEl 24 fLiRkH, 4)
B 800 puL {12 ZE R, [E5E 30 min.

(6) F PBS{EW/INE 2k, BREZRTEE, WAL HERIRINRHEN
INEGD 2 ho

(7) e M ddH20 phsk/hE, BELZ RN RE, BTFRKER LT,
TERGER THIR, B4 AR 5 (/N 2= AR IR, ] imagel BI&
AEFRERA L, BCFIE.

3.8 Transwell RZ2SLH MR FZEE T
(1) PB4, ¥imib (sh-TRERF1) Alid#ik (Lv-TRERF1) K]

37



H1975. H1734 4 FIIPEXT a4 (sh-TRERF1-NC. Lv-TRERF1-NC) ,
HEE 3 MNESLEMT 24 FUIR. FURHER LR, FmKR: TiMmiGssRE=1.
8.

(2) FEUK EFHTE MLiE S IR B B RA% 12 8 WRFEMRE, % 100ul/4L, A
NE R, WSERPPNERER . N TRAATIRE 2h, (R .

(3) B/, WAk, USRI, T, BCHI 2GR EE Y 4x10° 4N/mL N4
(I AR . BCHI 2 20% =1 ML 58 A5 973, B 600 pL = MLIE B IR0 Al
24 LIRPY, K transwell /N Z BN B A R L7 1R 70+

(4) B FATC LTS LI, B Sx10* NIRRT/ E N, 5595 48 he

(5) MM/ NE EER400, FH PBSIHME 2 Ik, K 24 fLIRH, &
AN 800 uL K2 SR, [E5%E 30 min.

(6) H PBSHEW/INE 21K, BREZEMEE, WAL MEERIRHERE
NG 2 he

(7) HJaH ddH20 M/, WHEZRIEE MK, BTRoKR ERT,
TEREE T, B4 DN RIS B R/ N = A REEn R, A imagel BIA
AEFRERAFTHE, BCPME .
3.9 Jii e 4 o 0 Tk
3.9.1 Tunnel JHT-SZIRK I TRERF1 /i B 40 M U8 T B8 7 I BEIA
OB 4, ¥ril% (sh-TRERF1) Mt # ik (Lv-TRERF1) f#) H1975.
H1734 4 F0 B 5 R 41 (sh-TRERF1-NC. Lv-TRERFI-NC) #53%, 81k, UK
MM, MRS E IS T, [ 6 FUIR AR TREL, BB N 6 %
AL, AR AT, BT A LA B R AR B IR, S A RIE o R Ry 5E
B, BUHEH, PBSiEYE, 3K, FHK 3min, RIET 4%Z KW EE, 25min, PBS
JHPE, 2K, BEX Smin.
@H 1X PBS i 0.2%TritonX-100, =€ 5 73p4h. PBS iEME, 2 Ik, X
Smin. AT, % H equilibration buffer 100ul, HI5JHMAER A E, E 10min.
@FFTRAN AL 100pl rTAT R, ANBEH, 37°C,60 /4.
@3 rTdT N, F ddH,0 kg 20X SSC % 2X SSC,, i 2X SSC &1k %
i, §E 15 508, PBS {EUE, 3 X, FHIK Smin. BRI 0.3%H0/ ¥ 1, Smin.
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PBS iYL, 3 WK, IR Smin. FF5K4MHE N 100ul streptavidin HRP(1:500),5% & 30
min. PBS &%, 3K, ®K Smin.
Ok A 7N 100ul DAB &k, Sfh, frkiim iy stmil, H ddH.0 &
Bk, WK, B, B, BT
3.9.2 HREFRAE RZE TRERF1 & 7E i % 40 4 5998 T-AE < B B REKF

Western Blot Kl 56 i i f Al i 38 TRERF1 J&, H1975. H1734 4l iR
T-H % 1 BAX. cleaved caspase3. cleaved PARP DL K 4 T-8 1 BCL2 £ik
50, JFTHE BAX/BCL2 HLER#K.  (WB 5 ¥R AT
4 1R SEIRHT ST TRERF1 X1 i B #R SR A AR08 B R 1 75 ¥

KRENY L S BV R KAt B & 2% R fbdE (LS.
Kmmu20230763) . £ [E B 2R 2B B2 22 AV =2 0T FUT SPF LI st 5¢
Ji o
4.1 BB BEFRMS A

4-5 J& % Balb/C #RER, MEME, 1AE 14-16g, WL A IAE (LD EWHEAR
AIRAF (HFAHES: SCXK (5D K2019-0010). AHFAEIEHAE: (1) 3
it e 40 i H1734 1 %35 TRERF1 X Balb/C # BB A K g2 . 18 R /N
RIESIYIAREE, BENLS> N =4H: H1734-control 41 N=6, H1734-Lv-TRERF1-NC 41
N=6, H1734-Lv-TRERF1 4, N=6; (2) {FHfliflRse4iie H1975 il %K% TRERF1
Xt Balb/C #R BUMR AR K s o 12 RN BRARYE Sh 4 &, BENL - P4 H1975-
Lv-TRERFI-NC 41 N=6. H1975-Lv-TRERF1 #1 N=6. fTH /N RIJTE SPF 514
NP0 SR, EFRIREE R 25 £2°C, TAFEMEEA: B 40% + 10%. JEHEET[A]
12 /K.,
4.2 tE H1734 3R T B HERERR

R E I FRIE ) H1734 [l 4uf, 732658 H1734-Lv-TRERF1. H1734-
Lv-TRERF1-NC B X} BEZHF1 H1734-control 45 FAXTIALL, 1E T75 Biaimy wiss
7, B, fRgiE 7 RN RIEME RS, W, SO, TG K ERIA
H1734 40 5y f AR A 2x10°4~/100uls

BT R A KORAS, FREIDS . IR, W8, H | mL e %
A AR SRR 2x 100 40, FhEC 100ul ZHARER, F AR Ak 7 MR A 1em
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Wb Y, RRTEATHERE, BeRh T MR e R T o $ IR VE S Al =20 (Lv-
TRERF1-NC 4. Lv-TRERF1 4. H1734-control 2, &F2H% 6 X, BRI 3 K
BT TR E .. BRUEKS (L) RS TG ER, TR
R R A N V=LxS2/2 0 4R B S0 1A A 2 2% 15 SE RN AR FERR B, BT Jied
HEF. Ve FAME. 23 B RNA latter. 8K 0K [E & AL B RAAE, T
JE LR LK AH O A
4.3 & H1975 B R T BRI R

Ve PEAS E L RIE K H1975 Bl i 40, 734479 H1975-Lv-TRERF1. H1975-
Lv-TRERF1-NC B X IEZH A1 H1975-control 45 FAXTIRLL, 7E T75 K5y ks
7, AR, FRgiME 70 R RN REF AR, Wk, B0, ML K RE
H1975 401 5y f HAR B A 2x10°4~/100ul.

B AT R A KORES, FREIDS . IR, W8, H | mL 8%
B R SRR 2100 40, FhEC 100ul ZHARER, F AR Ak 7 MRS 1em
WeEES, RTIEATHERE, Hefp T MR 265 F o $2 IR T7VE7r B ST 2 (Lv-
TRERF1-NC #41. Lv-TRERF1 4, 4% 6 X, MWEEEN 3 RMWEIL T TR A&
B, BEBERKS (LD RS K NEER, K FBERmERtE AN
V=LxS2/2. MR S0 IA AT 2R L i Ja ST BB BEAR B, HUT MR, 5. iE¥E. 4
B, 23 H RNA latter. 8 /R Dbk ] € AN EER AR AE, T /R S 4UKFAH
R AR
4.4 M R BB TRERF1 {1EBREKF

Western Blot £l 56HiE H1734 3 FRIAZH 5 FA X R4 TRERF1 I AR
BRI R, (WB R ERED
4.5 [ TREEAR A B EENREH SRS E
(D) WHGHEAIRRAAEEALE Tk B, FFAZH AR ddH0 /&R
50 min 5, FZEBIKFRE: 70% 08 3h , 80%EE 12h, 30min, 90%Z. [ 1h,
100% LB Th fKUKZIEHK « ZEERLKIG , FEAZMUF AR UK 2HZN — HK 1,
TR T IR 30 min [T LB
(2) WEF/AEEBE, MBS AR, HAGUINF L, $h A e 5 B
B, 20CARENARE, BRHZH5E K.
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(3) & PRI S ARSI, SIEAD R, BULRE S A
AL JERE, ASEREEE N Sum, BT AR Pl T8 b, g
BIRIRUGE AVt B YR ICT 70°CTIRAE 2L A% 2h.

(4) BRI A0 PR L. R I —H 2 IRVGR I 15min,
ToKEBE 95%LTE 90%LBE. 85% LM 80% LT 70% LBEMK IKIZ L Smin
K. )5 i ddH.0 7KALIR I 0.5h.

(5) W IX MARBURBER, B R BASURE SR, @k 1.5h,
JE/K#E 30min, FFKIBEEHE, I ddH.0 A1 PBS iE B A $k. 00 N
3% EAL A FEEME S 20min, H K KA LS.

(6) PBSiEVEVIF 3 W, AR Smin, JH I35 £ AR AL 5

(7) H 0.5%[1) BSA W% Ui BB #R: H s 2y 70 —PUs, U1 Ewgindz bt
BIRR LT —PIVAR, ERIFE 3h.

(8) PBS iEWEYI A 3 ¥k, HHK Smin, WRJT PBS WK, WiN—#l, =RFE
30min.

(9) FZUHIAELE (50: 1) Bif| DAB Rk, YlA LiFin&E DAB &4
W, W 2min f5, HEKMPELIER A, ARZELZ Imin, SLEIA] PBS #f
VAR ST 1% LB AR 3s J5 PRI -

(10) $ZRRIFFTE 70% L0 80% LI 85% LB 90% Ll 95% LB To/K
BE AR UCHEAT 7K, %% Smins

(D YA ET —HRETRNE Smin, FERYI A

(12) BB BRLF T, e IR Ab B i, 7E S R g% .

6 Stk
AW 52 A% G i+ 8440 55 GraphPad Prism8 A1 IBM SPSS 23.0 #f4, 4%

R IER AR GORILL (Y28 BEATHIR, T IR 59 A7 10 5 2L 1) LA SR
FIARSTREA e A6, = 2H S LA_E BRORE A I 4 Y B0 PR 3R 07 22 e W el 22 IR 3R 7 22 20 #
THEBURLE FIBEOR 7 23 Bkt , AR IEZS 7041 HII A8 F AF S 808 e 36 70 A %
HZMMES, M P<0.05 NERARITFE L.
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& R
1.TRERF1 7E i B o i A= M) - Th Re BT 52
1.1 TRERF1 mRNA 7E i i 4 4 iR ik
qPCR SR EIR, 16 12 XM id, MxHm 554214 TRERFI mRNA
IR, ZRAESGIHTFENL (p<<0.05) (B 1-3) , #&75 TRERFI1 1 il
VB EAT T REEA —EIEH

A B 1.5
P
. 2.5+ 5
Z o m TT e hd
=E= z 2.0 FQ- 5 1.0 * [ ]
— = L "
<= 1.5 5 e .
= ¥ =
i =2
=z 1.0 g 9 0.5 =
g § s o.z ol Ry
e 0.5 T "u
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Figure 1-3 The TRERF1 mRNA expression is reduced in lung adenocarcinoma tissues.
A. TRERF1 mRNA expression in 12 pairs lung adenocarcinoma tissues and adjacent tissues by qPCR assay. B.

Quantitative Results of mRNA expression of TRERF1 in lung adenocarcinoma and adjacent tissues. t-test, * P<0.05.
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Figure 1-4 The expression level of TRERF1 protein in H1975 and H1734 lung

adenocarcinoma cells.
A. Quantitative analysis Results of TRERF1 protein expression levels, *P<0.05, ** P<0.01, **** P<(0.0001, B.

Representative images of Western Blot bands.
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Figure 1-5 Three TRERF1 sgRNAs successfully connected to the GV708 vector.

The sequence in the red box is the 5 -3' end base sequence of three sgRNA sense chains of TRERFI.
(2) RARMBMEEIR 3 2% sgRNA L RCRHIT 90% (K 1-6), R
TRERF]1 crisper-cas9 1295 8 4% 4% o
H1734

sg-TRERF1-NC

sg-TRERF1-1#

sg-TRERF1-2#

sg-TRERF1-3#

B 1-6 TRERF1 [ 3 % sgRNA M RTHR%E
TRERF1 ] 3 % sgRNA #£ H1734. H1975 F 565 G Rt 90%
Figure 1-6 Fluorescence efficiency of three sgRNAs transfected with TRERF1
The fluorescence transfection efficiency of three sgRNAs of TRERF1 in H1734 and H1975 exceeded 90%.
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Figure 1-7 sg TRERF1-1 #, sg TRERF1-2 #, and sg TRERF1-3 # successfully knocked out
the TRERF1 gene in H1734 and H1975 cells.
A. TRERF1 protein expression Quantitative in H1734 cells. B Western blot bands Representative images in H1734

cells. C. Quantitative analysis of TRERF1 protein expression levels in H1975 cells. D Western blot bands
Representative images in H1975 cells , **** P<(0.0001.
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Figure 1-8 fluorescence transfection efficiency in overexpressing cells in H1734 and H1975
A. The fluorescence transfection efficiency in H1734 overexpressing cells. B. The fluorescence transfection

efficiency in H1975 overexpressing cells.
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Figure 1-9 Lv- TRERF1 successfully overexpressed the TRERF1 gene in H1734 and H1975

cells

A. Quantitative analysis Results of TRERF1 protein expression in H1734 cells and representative images of
Western blot bands; B. Quantitative analysis of TRERF1 mRNA expression levels in H1734 cells; C. Quantitative
analysis Results of TRERF1 protein expressionin H1975 cells and representative images of Western blot bands;

D. Quantitative analysis of TRERF1 mRNA expression levels in H1975 cells. **** P<0.0001.
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Figure 1-10 TRERF1 has an inhibitory effect on the proliferation ability of lung
adenocarcinoma cells.

A. Knockout the OD values of H1975 cells with TRERF1 at various time points; B. Knockout the OD values of
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H1734 cells with TRERF1 at various time points; C. OD values at various time points of H1975 cells overexpressing
TRERF1; D. OD values at various time points of H1734 cells overexpressing TRERF1; t-test, ¥ P<0.05, * * P<0.01,
** 0k p<0.001, * * * P<0.001.
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Figure 1-11 TRERF1 has an inhibitory effect on the proliferation ability of lung

adenocarcinoma cells
A. The number of H1734 cells compared to the NC group after knocking out TRERF1; B. The number of H1734

cells overexpressing TRERF1 compared to the NC group; C. Knocking out TRERF1 compared to the number of
H1975 cells in the NC group; D. Number of H1975 cells overexpressing TRERF1 compared to NC group.

*P<0.05, **P<0.01, *** P<0.001.
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Figure 1-12 TRERF1 inhibits wound healed ability of H1975 and H1734 cells

A. Representative images and statistical bar charts of wound healed of H1975 cells; B. Representative images and
statistical bar charts of wound healed of H1734 cells. t-test, * P<0.05, * * P<0.01.
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Figure 1-13 TRERF1 inhibits vertical cell migration.

A. transwell and statistical images of longitudinal migration of H1975 cells after knocking out TRERF1; B. transwell
and statistical images of longitudinal migration of H1734 cells after knocking out TRERF1; C. Representative and
statistical images of longitudinal migration of H1975 cells after overexpression of TRERF1; D. Representative and

statistical images of longitudinal migration of H1734 cells after overexpression of TRERFI. t-test. * * P<0.01.
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Figure 1-14 TRERF1 promotes apoptosis in lung adenocarcinoma cells.
A. The number of apoptosis in H1734 cells decreased compared to the NC group after knocking out TRERF1,
while the number of apoptosis in H1734 cells overexpressing TRERF1 increased compared to the NC group; B.
The number of apoptotic cells in H1975 cells compared to the NC group after knocking out TRERF1 decreased,
while the number of apoptotic cells in H1975 cells overexpressing TRERF1 increased compared to the NC group.
#% P<(,001, **** P<0.0001.
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Figure 1-15 TRERF1 promotes apoptosis in lung adenocarcinoma cells.
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A. Western blot images of knockout and overexpression of TRERF1 protein expression levels in apoptosis related
proteins BAX, BCL2, BAX/BCL2, cleared caspase3, and cleared PARP in H1734 cells; B. Western blot images of
knockout and overexpression of TRERF1 protein expression levels in apoptosis related proteins BAX, BCL2,
BAX/BCL2, cleared caspase3, and cleared PARP in H1975 cells; C. Knockout and overexpression of TRERF1 affect
apoptosis related proteins in H1734 and H1975 using WB band analysis., * P<0.05, ** P<0.01, *** P<(.001,

*EIx P<0.0001.
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Figure 1-16 TRERF1 inhibits the proliferation ability of H1734 cells in female nude mice.
A. The overall appearance images of nude mice in the normal group, control group, and overexpression group; B.
Three sets of anatomical images of subcutaneous transplanted tumors in nude mice; C. Comparison of the mean
weight of subcutaneous transplanted tumors in each group, the tumor weight in the overexpression group was smaller
than that in the control group, t-test, * * P<0.01; D. At different time points, the volume of transplanted tumors in
each group was smaller in the overexpression group than in the control group, t-test, * * *P<0.001; E. There was no
statistically significant difference in the weight of each group of nude mice at different time points.
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£ H1734 ZH il i %1k TRERF1 A NC HARBRAAEAESS 0. 3. 6. 9.
12, 15 RAFEIR A s AR B R BT 2 R (3R 1-1),
% 1-1 Lv-TRERF1 451 Lv-TRERF1-NC HERAE (LI g

Table 1-1 Body weight of nude mice in the Lv TRERF1 and Lv TRERF1-NC groups (g)

Time(Day) control Lv-TRERF1-NC Lv-TRERF1 P
0 16.44+1.60 16.38+1.71 15.76£1.31 0.498
3 17.71+0.81 17.32+1.72 16.32+1.43 0.3
6 18.30+0.86 18.19+1.50 17.34+1.10 0.289
9 19.11+1.26 18.94+1.00 18.17+1.27 0.269
12 20.04+2.28 20.01+1.79 18.56+1.16 0.149
15 20.19+2.18 20.28+1.95 18.70+1.48 0.145

(2) BRE T BERE SR
Lv-TRERF1 ZH# 5 5 N AR A FUK T Lv-TRERFI-NC 4, % 6 K /)51

REAR G R X (P<0.05).

0. 3. 6. 9. 12, 15K, Lv-TRERF1 4

A1 Lv-TRERF1-NC ZHAR RFEAE I AR IE SR (3R 1-2), 45538 H TRERF1 X
H1734 40 7E R SR F2 A I8 14 8 A 4 F
# 12 Lv-TRERF1 £f Lv-TRERF1-NC A B BEBEAER (FEH: mm?® )
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Table 1-2 Transplanted tumor volume in nude mice of Lv TRERF1 group and Lv TRERF1-

NC group (mm?)

Time(Day) control Lv-TRERF1-NC Lv-TRERF1 P
6 53.49+13.32 77.61+£28.54 44.12+12.12 0.025
9 212.92453.45  241.98+94.63 115.29+43.72 0.014
12 591.514£249.79 576.86+214.44  306.32+170.08 0.036
15 1091.60+460.50 945.35+201.33  525.84+253.34 0.009

(3) TRERF1 ZE#H BB & E B K PHRIE
Western blot45 R #27~, TRERFI{E#E RMRH AP RIAHAEFE AN RIEE
HETNC4 (P<0.01), 3R RFEALR P TRERF1HE L RIE . (F1-17),

A B 0.6+
' £ x5 u
H17347L\'7TRERF]:NC‘ ; P - — ‘ 132KDA g =}
{ . £z
o2 044
GATDIT | SE———— i | kDA -
=
2=
- » 2 0.2-
H1734—LV—TRERFJ‘ R -— -‘ 132KDA £ .
=L
=T .
CATH ———— —— 0V T
< 4‘\
e\’e o
<& S
& o
: &
R &

& 1-17 TRERF1 B (I REAHRE
A. TRERF1 £ NC AL FIEH WB 575 70 Gt it A Western Blot 2675 (/1 B. TRERF1 & FA3&i57K
FE RS R ¢ K **P<0.01.
Figure 1-17 TRERF1 protein expression in the overexpression group.

A. Quantitative analysis Results of TRERF1 in the NC group and overexpression group, as well as representative
images of Western Blot bands; B. Quantitative Results of TRERF protein expression levels. T-test, * * P<0.01.
(4) Ki-67 7E4R BUR & B R 5K HIRIE

GG RN, BRI DG HE FIKi-67/E T FIATRERF 1 ZH R il g 41
girf, BEHMREEMRTNCH, ZRAAGIFEN (P<0.05), fndRik
TRERF L] 1 R 5ol i i e 4 Y A2 AEDR M S RE ) (EI1-18)
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B 1-18 Ki-67 AT RES TRERF1 PR RALHHIRERKFE
A. Ki-67 £ NC A Rk e U ge i B frs B Ki-67 EEARBKFRIEE R R, t 1k,
*P<0.05,
Figure 1-18 The expression level of Ki-67 protein in nude mouse tissues of overexpressing
group TRERF1
A. Images of Ki-67 immunohistochemical staining in the NC group and overexpression group; B. Semi quantitative

Results of Ki-67 protein expression levels. t-test, * P<0.05.

(5) Cleaved caspase3 FE#RRIBEAEF HIEBKFHRIFRE

G A G BPER, TETM & M cleaved caspase37Eid FKIATRERF 14 [ 41
MREAL T, EARKRKERESTNCA, ZrAFEEE (P<0.0D), £
AL RIATRERF L 2 (it 1 2R B e 4 A AR AR T2 RE ) (E1-19).
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K 1-19 Cleaved caspase3 HE AT FRIAH TRERF1 FAERARHHKRAREKF

A. Cleaved caspase3 7E NC 2 FIEH e HAM A L1 B Fr; B. Cleaved caspase3 8t AR K

AR, K, *P<0.05.
Figure 1-19 The expression level of cleaved caspase 3 protein in nude mouse tissues of
overexpressing group TRERF1
A. Images of cleaved caspase 3 immunohistochemical staining in the NC group and overexpression group; B. Semi
quantitative Results of Cleaved caspase3 protein expression levels. t-test, * P<0.05.
1.4.2 1$3RIX TRERF1 X H1975 40 HLAERR B4 488 O FE R RZ M
12 HEPEBR R 7E TRERF1 i RA2H (Lv-TRERF1) FIBAMEX HEZH (Lv-
TRERFI-NC) KRS REF, id3iA& TRERF1 %0 7 H1975 A F#R B T
MR REE ) (3 1-3) (1 1200,

58



H1975 B

H1975
LV-TRERF1 26 -e= LV-TRERFI-Vector
-Vector _ - LV-TRERFI
5 24
B
)
Z 2
' 3
2 18
1"' T ] 1 T 1 T 1 T 1 1
‘ 306 9 12 15 18 21 24 27 30
LV-TRERF1 Time (d)

&l 1-20 TRERF1 ] H1975 SR AEMEEAR W52 T T B B RE /)
AXTRAH., S RBHRA ARSI B, AFE AT S HR R E, TG 58
Figure 1-20 TRERF1 inhibits the proliferation ability of H1975 cells in subcutaneous tumor
formation in female nude mice.

A. The overall appearance images of the control group and overexpression group of nude mice; B. There was no

statistically significant difference in nude mice weight of each group at different time points.
% 1-3 1%RiA TRERF1 % H1975 4 MU /EMERER R B TR B2
Table 1-3 The effect of overexpression of TRERF1 on the formation of subcutaneous tumors

in H1975 cells in female nude mice

The animal number of tumor

Group Formation v2 P
Yes No
H1975 LV-TRERF1-Vector 5 1
5.333  0.021
H1975 LV-TRERF1 1 5
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Itk TRERF1 4HH1 NC 4 H1975 HEAES 0. 3. 64 6. 12, 154
18. 21. 25. 28 R#ERIAE LZE T (P>0.05) (£ 1-4).

% 1-4 Lv-TRERF1 A1 Lv-TRERF1-NC A R/AE B &)

Table 1-4 Body weight of nude mice in the Lv TRERF1 and Lv TRERF1-NC groups (g)

Time(Day) Lv-TRERFI-NC Lv-TRERF1 P
0 17.98+0.97 17.81+0.75 0.736
3 18.27+0.51 17.79+0.87 0.272
6 18.88+0.87 18.53+1.33 0.601
9 19.44+1.23 19.00+1.42 0.581
12 20.10+1.57 19.62+1.69 0.623
15 20.27+1.41 20.40+1.49 0.884
18 20.25+1.34 20.28+1.58 0.974
21 20.41+1.32 20.33+£1.62 0.934
25 21.12+1.27 20.98+1.69 0.869
28 21.79+1.49 20.31+1.60 0.609
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15

JitieE 2 55 L BE T Ha ) JB e AL ISR IR R, Tk, AR oM e 1 R
FAEAW ETHCY, ZFF BB X 7 2 O Lt e R R m X 2 —,
TR R 5 PR BRI R 5 S s U AE oG, L RE DRI 5 IR0 AT AR AL AL
X HR KBRS A5 S Mt P 268 A1 4 A7 — RE AR A o B o 12 [X e T 3% i 09 F 2
I, BB RO L i J e R A M e P A, (L Atk X [ R A P 22
5, B 2RI T 25 0L B BAH R m ik KR AR, I H R B
(R RAR AT, T ORI T = R A B ] TRERF 1.

AT TRERFL J2 S 4] B 38 [ 5 2 78 38 I 0 e 248 [ 15 o O Bk il
P450sce =K 5 MFIX (-155/-131) HINGHE cDNA RIEICPE, I 9 b AL —Fif
FOE AR, o FR208 132KDA, H 17 M7 41 . TRERF1 J& T C2H2
MEFRE AR, HAZ MBS . Bl DL Cys2His2 (C2H2) M4t 5
LHF, s —ADFaE ) = 4eghiy, ixuegb e 7 H 552 DNA P46
REZ1, MIMATEAHSCIE R FRIL . Florence GizardP>14: /& Bl TRERF1 1 IAE A%k
SR K- 44 B PA5Osce (13 3l DX 35, 38 I 1 1 25 DR e SR /K P S i LS [ 11 3k
k. M4k, TRERF1 &S 540 EATEEE . 405 (0 AE T2 55 AR 4 2 F e 361,
TRERF1 IEAKFLEA B e vh 230 2 P E A4 . FERREAs LT, R
15 TRERF1 A REAMHIHAKFIY SO A i AR K . 0 A RIEE RS, AT X g 114
BERR A 5EN . BhAh, TRERFI R RIE BRI it S EEER RE K, A

ANV IE R ThEe, LB S 5PIRNR RS, Kk, TRERF1 Al Rk
NP AE IR TTHE AL

TRERF1 7E i s o DY REIL AR WARIE, BT LAFEASHIE 70 1 S5 8 & TRERF1 1
fili s R T AE . @I % TRERF1 7E TCGA $th e r i il s 2 4L 2R 15 0
BATAEAG AT, RIL TRERF1 L5 it B 40 ORI 55 41 41 rp e ik BAT 22 Sk, @i
qPCR #5ll TRERF1 7E 12 X fiti fidee A 55 4 2 R 08 22 S i ik, 45 R R 9
TRERF1 7Efifi i 2 AR T 55 441, 3278 TRERF1 Al e 25 7 s mafifi i
FEIIETE . 1228 TR SEEMAEY = IRe . i — D ER1T TRERF 72 i i 41
HH PR A ) 25 T e B A

WEAE 7 A, TRERF1 A EAE MR A s R B, A A T30 B 4 i
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JELI, A0 A L ) S . AR g R AR 2 D eIl R WARTE . AT
TRERF1 7E [ifi 8 b (R0 1 AR W 24T D, A 5 S0 1 FL A B 2 AN e 40 L %
%, 3810 western blot 230 4fr 7 TRERF1 45 FA7E 7 F i e 40 i 2 i 2236 7K F
45278 TRERF1 BHETE H1650 4Hfilrh Rk HAL, 78 PC-9 gl Rk,
H1975. H1734 diiffirh ik, B, Refydid RS bR E H1975. H1734
Fal g PRt AT WL B RE SE R BT 7 TRERF1 76 R AU i . 1228, i W1
SO RE T MER .

A FA A CRISPR/Cas9 AN SLIe T HAM H1975. H734 FHHH
TRERF1 AT mE . HIEHEZRN VI Cas9 HHET 55 sgRNA 1l
TRERF1 JE K247 s JF 00 XUEE DNA #EATUI%], Sk DNA B Eid
AL IEAE N B R AR TC, R AR RS IR, ITT SIS DR R R P8 Jok Rk R A
AR, TR A0 75 B AH BB B He AN RS R 7 571, 3 Je e e S B0k 4 i
(] TRERF1 [ %5, Hmi@id western Blot 5246 525 #ifh NC 4L ELH:, 45 4R
NI 5E R T TRERF1 76 H1975 1 H1734 /i b AT 308, il i i 25 31
Jiiiie, HEIRRAREANMIbR TR SRSk

TEZ i DR Th RE 1) I S 30 IE R B St v, CCKS SR ivar I il o A i 2
) H1975. H1734 4HAE385E S /155 NC 4LHLIRAE 48 /I 5 FF U il 5, EDU
SETHSERARAR B TR CCK8 —EU L5 AL, 27 TRERF1 AJ LAl Fififes 4 i 48 5
FERPRSEEG A transwell /NEARRITH LK H, ERIE HI975. H1734 HHJEH
TRERF1, BEEZEMGI4AMIIZEE. L. Mm% H1975. H1734 4AJf2f¢) TRERFI,
TR M 12 2% . JE#% . TRERF1 7EM8 2 B A AT A M ThRe R 7820, H
RPAXARIE T AT LA HeLa 40/, MDA-MB-231 4iiffd F1 T-47D 4¢3 5E
(261, X 5 A LA MRS I K 45 KB E],  FIFRATH R I T TRERFL fEJifi
a5 240 M0 PR A% AR 22 e D0 T Re A 1

SETE AN T T 1 e R R AR A B AR 00 401, 7R M R S R AT
WEEF] T TRERF1 HA #0040 o R 34 G R 7, BEAT A 90 s e mT Ll o
A 4 D 4 v 0 L B I A p21 R p27 FIERIA TS 5 Gl i i A
TIPS, ABRAF L RAE P TP PR R, A o iE— PR 5T TRERF1 2 5 ]
LM A T o AR T R AR IR, H AR R TR O R P T
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PR T2 F BCL-2 FEI%, MR T22 5 BAX This LA 40 8 T3 2 o (280 20 1
cleaved caspase3, cleaved PARP F=*!, T et ik DNA H5ESO0EE W = 2k
RERGPE 3'-OH A, 1EN AR B ROR % 8 (TdT) MIERT, 7R
TR E AL IR PO R i AR . B 0 IR Tl AN A ) 3T AT AR
Pibric 2] DNA ] 3'-OH, T 1E% I BUEE S 40 )L 7% DNA [,
RIMscA 3'-OH TR R, FEAASH G, Frilidid TUNEL £l DNA fBfb 2
S PR T4 R FH ARSI . ASHTF SR western blot A5 U TOAH DG I DG B AR
FIZRIEFIF A TUNEL Tl se8e, R Iid 215 TRERF1 0] L2 H1975
H1734 AR T:, @k TRERF1 W55 7 H1975. H1734 AT, Ui
TRERF1 A DG i 7 52 e il Fi Jees 200 B P 84 5 o

TE4H M S 56 45 SRR A b, FRATTIE B s A K 1 Rk TRERFL )
H1975 A H1734 A 3N et Al, #t— PR TRERF1 MR T R84
ARG o SR AR P R DR AR, OB O, AR . B 7T 45 SR I
it iE TRERF1 (1) H1734 4ffarh, SxHHEAAHLL, SEAEETLSRIER,
TRERF1 i I8 20 i 4R SR A HE R AR AR AN 8, $9R, TRERF1 Ri& B AT LA
SN RR R RS MR I Y B R 70 o FRAT I — I F R RE B s B 0T i, M H1975
FHORR SR SRR ALY, (H SEEG 25 ROR ILAE R I %75 TRERF1 H H1975 4l
A 1 R B R, 3% 5 M A B o) S s i A7 OC . fk, #E0ll TRERF1
R LASZIE H1975 it i 40 M (Vg 38 5, 2 s 1 40 B H1975 R B RS AELIRE 11 At
FIRE T KRR ) H1734 AR RZHZUT western blot #l] TRERF1 &%
ik, RPN TRERFL [ H1975 4UiBZH 4 IR A2 48 h TRERF1 R IA &
BEE T XA, 278 TRERF1 % 2k ik it —PAEH LUK K TRERF1
SR ERAS AR IR, 75 s ae rp, I8 I G2 2 ARG DN 2 Bt 3R 0K 2 98 Ak 3
FAM DG F Ki-67 BHPER B ZFEK, 5P THICE N cleaved caspas3 FHIEZR
FETtm. 45 KW TRERF1 X H1975. H1734 4UARAERR R T S0sA B &5 m.
RN SR 45 R 5 R4 — 30

AT Sed i AR AP SRS, R crisper-cas9 S HE I F ik kL
7T TRERF1 i RIAFRM H1975. H734 FliRa iy, @id CCKs.
EDU. ZiffikJR. transwell /~%. TUNNEL PA K WB AHT-HSCE A, KL
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1 TRERF1 X fiifi e 40 M0 04 5 A8 AR 2R I 1 A, JF ol B2 4 1 ik
— AL BRI HE— DT ST TRERF1 o s 40 i 7R B RS IR T2 BN 48 5
sz, R WB R FE AR G B B Ki-67, AT AHGHEL [ cleaved caspase3 TE#R
SRS AELTR T A ARIE, L TRERF1 AT A1 4R SRS AELRE 1A B4 G o A4 A4 Y

K5 R Y378 TRERF1 AJ 68819 Ml AR A O S0 . BT, 1R2& . TR 54

;
FUIRE.
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&

SRR TRERF1 BEREHN 6 I I U 5E . 28 1278, (R4
T2, #&7~x TRERF1 A RE A2 fili e A F v T8 78 B 40 IR
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&85 TRERF1 FMORt R EMFINEERISTF

LIRS

MRCHR AT RREAT S (0 2 5 e VR R Tifee I B B2 R 3K, 2 R L B XA
Mokt ey, Jed TATE RIS A EV 2 SMis G, 8%
b X it B A R FR AL TR K o 12 X AR A g A K] 3 0 ORI A
MRV R i 1) 22 ARG mARAEL, BT — e AR, AT FURRIBEAH i fee £ S FRU A
UL v 27N N L S oy i Y Ga Va2 N I B S s A S YN PR ]
PU R BE T UL A o (RN T Dy A BRVE A SR ACL A PR 58T S U AR SR e R iR
JTRMEEE S,

TRERF1 5 ‘5 J8 AR IR A 22 A i e v v R DR S 25 RAR I B B, e A
AHIFFEHE —H 40 % TRERF1 7 fit e 40 g b B A W 27 D RE T 7 b L,
TRERF1 ] 1 iR A M a8 5 . {228 348, feidt 1 e 4 i oo,
PR FLAE M i e e — N A1, (HAE,  HAEM IR 2R A D RE T (1
WU AR e A B AHOCHIF 72 K I TRERF1 H4- T 450015 C2H2 HIEHR 45143,
LS EEE AR DNA SR8, s A S SEE R ) e skl 21, $78 TRERF1 H]
REZ SIS A %, AR R I R R R A AR T, R, ASEB T FURs it
— D I I e SR ZEL W R R A I e 2 B R A T e rh R AR I
HAREEE, R TRERF1 KM i 4 D s b K/ AL o

ZE VPN
1.325RR
1.1 EELA
&2 fil it B
HKAL BeFthn (hED #IAAR AR SFO406A(RFO650A)
P R TAT G FEER KR (T DA BR 2 7] Ci-L
WIS HTAX FEER AR (P A R A Vaio Skan  Flash

2l HORAR T RFR
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B= I AR A7 A8
WA L2 A
WRGAF R G
I 53 B L
SATG
AL & B Ol
A B R AR
PSRBT (SRAMAT I
o T
B PCR 1%

G AR L
GRS LHL
AN B
A
I BAZAX
BEARAX

R il
T4 A

T A4 A
PRV VR DR AT AR
H TS
RS

T s K A

IR R B AL L

BRI R LA IR A
VU )T PE AR BN A R 22 =]
[H CBS

Gambro

H A= BUAR 2 bk X 4
HA Tomyw
FEBR R AR

% [ NanoDrop

N3k Life Technologies

5% [ D15 B P JR R R A ]
5% [ D15 B P JR R PR A ]
18 [ PR RABR A PR A A

S Forma A ]
EIERAERHA R A
FEER /R (P DA IR A
18 Dk RAL AR AT PR A )

S [H BD 2 ]

5<H BD A

7 BRI B AT A T

G B FE L & A PR A
Millipore ]
15 1E Syste A

5% [ DUe 2 P /R R 7]

HYC-198S
YDS-30-125
V-1500B

Gambro Spectra TM
CX31(%H)
PMC-880(Micro
B6060

NanoDrop200

MiniAmp PCR
Allegra X-15R
Allegra X-22R
DMI4000B
1287

Tanon 4600SF
MulLtiskanFC
RM2235

BD FACSAria
BD Canto II
HYCD-205
JHT-SDC

Elix 10

Syste VX-75

Allegra 64R
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R IR A

Z Ujhe & AR B DAL

ThermoFisher ££ [4]

5% [ DUe 2 P R R 7]

3111

Allegra X-25R

Z Uife R & i fLR S EHE BTX A ECM201
€ & PCR X F[H ABI A+ 7500 %4
LR Hiig M RF -1 E A 22 [ X AB204-L
LR F2 (L) ASHAMRAT Quintix5102-1CN
PR B e B A 15 7 R R A 7 (GisonS.A.S) MAXROMAN1000P
R RTATEE H A BB ik U CKX-31(3LH)
(R RTAT L H A BB ik U CKX41
WG TIPS IKA 34 (7HD XS E AR RHBASIC2
FEF VR RAX FEER IR 7453
IR UK J[H Forma A 7] 8694
HEAliK R4t Millipore /A ] Mill-QB
1.2 FEREFAA R
FEM R & w"s
Enhanced Cell Counting Kit-8 H& BL1055B
H 8 R-TEE R (100X XHT) Gibco 15140-122
PR AT M 1L (0.25% [, & EDTA) Gibco 25200-072
0.2mL - o L LABSELECT PT-02-C
1.5mL f & B0 Rl KG2211
100 mm ZHjfg 5 7RI, TC i . 704001
100-1000ul WM, Wfh, %I Tl KG1313
100mm 4 i 1% 37 LABSELECT 12310
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10ul W3k &

1250ul. W% 3k £

12 FLA LR IR AR

15mL BOE, RITH

150mm 45 7= 1L 3R A
1640 1775

1xPBS ZZMR (40579

2.0 mL A SEANIEG AT

200 ul Wk &

3 mL RIS /AT KR 2% 155mm
50mL B0, BEITHR, R
5 mL B IRIE /A K B 3 21 lmm
6 FLAMES TR
T5%IP K T T

96 LA BE FRR

AKT Rabbit pAb

alpha TubuLin (4C9) Mouse mAb
Anti-BAX #ifk

Anti-BCL-2 fif&

Anti-cleaved caspase3 &
Anti-cleaved PARP Hifk
Anti-CXCL3 $ifk

Anti-ERK1/2 $ik

Anti-GAPDH

LABSELECT
Gibco

H#%

H#%

BT

PNIE]
CORNING/
1EREAD)
1EREAD)
protientech
protientech
protientech
protientech
FEERK

cell sigaling

cell sigaling

BS-10-TB96
ABC01250
3513
601002
12411
C11875500BT
BL302A
CV-002-200-EX
BS-200-TB9Y6
BS-XG-03-L
602002
BS-XG-05
3516
002010-500ML
3599
382804-20
250009-100uL
50599-2-Ig
26593-1-AP
19677-1-AP
13371-1-AP
500-P105-1MG
# 46968

#2118S
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Anti-p-ERK 1/2 Fifk

BCA Protein ConcentrationAssay
BCA # H K LI 2 k71 &
DMEM/F12 35573

DMEM % 77 %

Enhanced Cell Counting Kit-8

Hypersensitive ECL Western HRP Substrate

[Low-pg Level]
OriCell®brHEZ IR A L7

Premix Ex Tagm(ProbegPCR), ROX plus
QwickBlock" Western i i Bk
RPMI1640 15373

SDS-PAGE # [ FAE R (5%)
SDS-PAGE ik (Tris-Gly,Powder)
S-TRANS 5 &% I8

S-TRANS BHRZZ i

S-TRANS [tk &z it

T25 ML I, &S, TC

T75 ML, &G, TC &b

TB Green@ Premix Ex TagMII (Tli RNaseH
Plus)

TBST Z&i#i(10x, pH7.4)
Trypsin EDTA Solution A JRE R4

Western % iy

cell sigaling
Elabscience/fft
Gibco

Gibco

H#%

1EREAD

il
takara
BEKR
Gibco
& D4
EEVEUN
ACE
ACE
ACE
i K,
%k

takara

#9102S
E-BC-K318-M-500Assays
PC0020
C11330500BT
C11995500BT

BL1055A

17046

FBSST-01033
RR39LR
P0258-100mL
C11875500BT
BI-WB001-15mL
P0014B
B22082503
B22100901
B22082502
707003

ABC708008

RR820A

BL315B
03530-0500

P0021B
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AT dn bR, 2R 1 LABSELECT CVI-001-G
Eggnlii

1 R RIPA(ZH 23 4t e SRAR ) FHRE R0010-20mL
[IE=FAR/SIEERTLT H& BL519A
PR 1gG —Hi, L DyLight 594 % TR A23420-100uL
JeRid
22PN R 1gG — 9T, &4 DyLight 488 %
o A} A23210-100uL
XU T4 & 4 Marker 10kDa~250kDa EpiZyme/7 WJ102
G 8 A PR S R (1X) PS108P e
T MIE AR AF R (CELLSAVING) WrEEsk C40100
Y IRANE R SF BL710A
1 e -5 0 B R T AR IR ) HoK C1052
i =121 BI C3530-0500

2. BFHEN P RAEYE BT EMNFRFE TRERF1 $EZEF
ML R KPR 78 i 6 R 15 R - TRERF 1 5200 fiti i 1) 7 F AL, , Ik

AR KOS R (13 %148 TRERF1 (1) H1975 4t RIAXT A (Lv-NC) Fiid
Fik (Lv-TRERF1).

2.1 REUIHLE RNA 5FK

(1) MBI L H1975 48 (H1975-Lv-TRERF1. H1975-Lv-
TRERFI-NC). g4I 75, B, AR 18 URfF (ORI —#070):

(2) HRHR RNA $ B S IR RNA;

(3) F4rot B i+ NanoDrop &l JFi 2 & RNA 55 41 ;

(4) FHZEIEPE KA RNA 528t O E>50ng/ul, @RIN {E>7.0, ®OD
260/280>1.8, @total RNA>50ug.

2.2 BHFAPFFM qPCR BKiE
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(1) A A I lumina NovaseqTM6000 %} H1975-Lv-TRERF1. H1975-Lv-
TRERF1-NC 4HMI AT s M 7, BR2H 3 NS 0 MO RE A

(2) JEIEAAE /T TRERFL (172 7 RIS HE R 3T GO K D fig & &2 43 Al
KEGG i@ & £, WRBAERE T ALY D 6e

(3) L% H1975-Lv-TRERF1. H1975-Lv-TRERF1-NC 4 il ] Z= 57 2 [A]
M E#E N: |log2 (Fold Change|=1, H. pvalue<0.05, £k, iR
¥ 72 S AR B RTE R AFE i LRI =, HURL 2 NIRRT, R RS EK
% (Hierarchical Cluster) X} 72 7 2L R 3T 52K, 10 55 8 70 HrF Upset 43 #r it th
TRERF1 & EAH R %R G-CSF3. CXCL1. CXCL3. CXCLS5;

(4) qPCR ] G-CSF3 mRNA. CXCLI mRNA. CXCL3 mRNA. CXCLS
mRNA K&K FIERIE—H ), 1WFH L% 2-1.
x 2-1 Wit 5 YIF3

Table 2-1 Designed and synthesized primer sequences

ElE/E2x i 1P 51(5'103"
TRERF1 Forward Primer GGGCTCTTCAGCAATGTCCT
Reverse Primer GCCAATGTTGATGCGTGGTT
B-actin Forward Primer AATCGTGCGTGACATTAAGGAG
Reverse Primer ACTGTGTTGGCGTACAGGTCTT
CXCL3 Forward Primer CATCGAAAAGATACTGAACAAGGGG
Reverse Primer CATTAAGTCCTTTCCAGCTGTCC
CXCL1 Forward Primer AGCTTGCCTCAATCCTGCAT
Reverse Primer TTTCTGACCAACGGCTCCAG
CXCLS5 Forward Primer TGAACTCCTTGCGTGGTCTG
Reverse Primer GGGTGTCTCTCTTTCTTCCCC
G-CSF3 Forward Primer CTGTCACCCCCAGCATTTCC
Reverse Primer GGCCATTCCCAGTTCTTCCA

2.3 Person fHR M iF %5 TRERF1 AR
FET A, MAZUKFRE N TRERF1. CXCL3. G-CSF3 EHE
ik, 4% TRERF1 5 CXCL3 1 G-CSF3 [FIAH %2 #T
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(1) fifi B 240 23 82 T $E HORT western blot A CJR) 28— 343 );

(2) Person M IMEAMHT % 2R 4 %155 TRERF1 FIEA L BAT Goit 278 L4
BN, HHAT S
3. BHE TRERF1 ## CXCL3 {FRIiX

M6 ISR — 505 73 K S BT ) M i 4 D 3R H1975 4l (H1975-sh-TRERF1,

H1975-sh-TRERF1-NC, H1975-Lv-TRERF1, H1975-Lv-NC), H1734 4}

(H1734-sh-TRERF1, H1734-sh-TRERF1-NC, H1734-Lv-TRERF1, H1734-Lv-
NC).

(1) Western blot Z& il 75 /ifi i 4 Hd ' TRERF1 4% CXCL3 IRi& (%[
%Q%&Bﬁk%

(2) Western blot I&E7E# RALAEIR -F TRERF1 i$% CXCL3 FIRIE (JriklA
).
4. TRERF1 if# CXCL3 KIRIEHKIHLE
4.1 CHIP LRIl TRERF1 5 CXCL3 KIEZI FifER R

Y H1975-sh-TRERF1, H1975-sh-TRERF1-NC, H1975-Lv-TRERF1,
H1975-Lv-NC), H1734 4fij}fi (H1734-sh-TRERF1, H1734-sh-TRERF1-NC,
H1734-Lv-TRERF1, H1734-Lv-NC.

(D) mEEFREPMNEERNTEE, HFBRHZRE RN 1%, BT 37CHEE
10min. [FIGFEREFMAEER 0.125M HERE, LI, =R E Smin;
(2) 817K 75, FTA K PBS JEVRGUM 2 vk, BMIAT, Kol 5)
15mL &0, 4°C 2000 rpm B0 5 min WEM, 5. HEMMIKE N
2x10°/200 uL;

(3) 3 EiF, IMANEABENHIFIEEPINAN SDS 2R, 787 4
(4) HFEPRE, phadiiia] 4.5s, ARG 9s, 3L 14 X,

(5) 4°C 10000 g 50> 10 min BX 300 uL _E7E, FALMHAET-80°C. FricsLie
M, xR, input 20, 43IEL 100 ul IS4, 65°C/KIA 3 h;

(6) [a] _FiREF4H % 5 900 uL ChIP Dilution Buffer. 20 uL 50xPIC £1 60
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uL Protein A Agarose/SalmonSperm DNA . 4°CHi#4JR %] 1h, & 10min, 700

rpm 20> 1min;

(7) B by, FHABEL 20ul 00 inpute —&HION 1 ul Pudk, »B—4
gk, 4CiER;

(8) 4CHBEL®GE, BEF A 60ulL Protein A Agarose/Salmon Sperm DNA..
ACHEZ]2h, #E 10min, 700 rpm &L 1min 537 _Li5;

(9) #HEFEF low salt wash buffer 1 ¥X, high salt wash buffer 1 ¥, LiCl wash
buffer 1 ¥X, TE buffer 2 XK KIERITEE &Y. 1. FRIERFAAE 4 CH%E
10min, E#E 10min, 700 rpm &0 Imin, 3 i

(10) HL 100 uL 10%SDS, 100 uL 1 M NaHCO3, 800 uL ddH20 Pl 1 mL &
Rl B 250 ul e, L F4E%5] 15min, B0 )EIELE. EE—
o BFEHIIN 20ul 5 M NaCl %1, 65°C ARSI 7% ;

(11) [+ A 1luL RNaseA, 37CHiE 1 h;

(12) A+ 10uL EDTA, 20 uL Tris.HCl, 2ul A K, #E T
45°C, 2 h;

(13) JOA 100 uL ddH.O, W£E DNA FrEk;

(14) qPCR A&l ([H]_EI& qPCR J57%),
4.2 Z1ME mRNA & R LB Tk

(1) KfasE T %15 TRERFL ) H1975. H1734 40149 4 4, 43519 H1975-Lv-
NC, H1975-Lv, H1734-Lv-NC, H17344-Lv, #% /& Oh. 0.5h. 1h. 1.5h. 2h. 2.5h.
3h 3 3 SRR T N LR

(2) FRANIA K E KT 80%, MINMLHEE D (Spg/mL). &4LNZ5 )55 5T
Oh. 0.5h. 1h. 1.5h. 2h. 2.5h. 3h JFUc4E & 4H 4000,

(4) S AREUE A RNA, FIF qPCR (7L FIZE—3R5r) K45 4140 i
P CXCL3 mRNA [ & &;
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(5) THEHESAEA 5 CXCL3 mRNA 5 Oh IE 43 b, 4] CXCL3 mRNA & &
ek, 703 tEHE TRERF1 i3RIk 20 5 H A& Bt B X I ZH 40 i o CXCL3 mRNA
[ P At i .

5. TRERF1 % CXCL3 X 4 a3 56 A1 9 T K /E F R 52
5.1 R REFRNEEHRFOIEFME CXCL3 IFRIAM H1734. H1975 40/
3 F 5B 5 AR A R R ) CXCL3 sk Rk okl (B 2-1)

w78
W D (77
o

B 2-1 EFRIE CXCL3 TR R+ 344 B i

AT FRIE CXCL3 (R EE; B.adRIE CXCL3 Bk 53 it 22 FG .
Figure 2-1 Plasmid and plasmid+vector profiles overexpressing CXCL3.
A. Plasmid map overexpressing CXCL3; B. Overexpression of CXCL3 plasmid vector linkage map.

SEH6 3 N B PEXT B2 (H1734-0e-CXCL3-NC. H1975-0e-CXCL3-NC) filid %
K4 (H1734-0e-CXCL3. H1975-0e-CXCL3), %5256 50 4% HEAT A st . ¢
FIRAMEANAE 6 FLAR, FrAH IS LT 90%-95% 5 & AT iR Y

4l MOT B 5% 75 &, H1734-0e-CXCL3-NC. H1975-0e-CXCL3-NC 41
N BRI, H1734-0e-CXCL3. H1975-0e-CXCL3 ZHi N\ i ik 5 2
TERRA T, BN 1 mL & 10%/6 245 MG +1% W 58 255 77 Sull
BRI, PN IR DN S BRI BRI, VRS e R AR SR AT A G R
5.2 FIE L5 HF 5 TRERF1 X 40 a5 A A T H/EH BE B4k CXCL3 BIE

S8 73 20749 H1734-LyNC+oeNC (XD H1734-Lv-TRERF1+ 0eNC

(TRERF1 i¥%ik). H1734-Lv-TRERF1+0e-CXCL3 (TRERF1 i ik FeAt
ik CXCL3). H1734-LvNC+oe-CXCL3 (¥ CXCL3 id#£ik), H1975-
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LvNC+0eNC (BAMEXF 8D, H1975-Lv-TRERF1+ 0eNC (TRERF1 id%ik).
H1975-Lv-TRERF1+0e-CXCL3 (TRERF1 il A Al i 3#RIA CXCL3),
H1975-LvNC+o0e-CXCL3 (f{ CXCL3 it £ ik). i&RIE CXCL3 FH R iESHE
TRy, FRBRSLIS A AT AN B B A T I RE S (R RIATD .
6. ZItFTE

A7 A% T Ge 14446045 GraphPad Prism8 1 IBM SPSS 23.0 #4:, 4%

R ER AR TORI L (YES) JEATHEAR, 52 282040 10 R 20118 L 5 iR
FIBRSEREAS ¢ K050, =20 J LA B PREA I A A B DR 3 Z2 0 i, THEBE R F A
BOFE 43 LERFR, JE 1IEZS 70470 FI I3 F AR S BRI AR 36 23 BT 5 4 2 TR I 22 57
4 P<0.05 NERA G FE L.
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&g R
1. §#% TRERF1 A EAZEER
1.1 RNA-seq % TRERF1 ff] T #5E3E R
1.1.1 ZEREF ISP AL
il #ik TRERF1 fafe A4 s AP f5 &K B, TRERF1 i RiA4H 5 NC
AR, —ILTmEH 256 B EZERFKISILR, Hhb BER 144 4>, TNiRE
124~ (K 2-2),
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Frboe
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Wiges
e
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Fivere
wACE
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—log10 of gval
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\

-10 0 10 L Fo§ i
log2 of Fold change C

B 2-2 iE5R1X TRERF1 #F AN FFE 7 EF 547
ALK RIS — 360 ) 256 N5 2 R ROKFEIN, o RIRFEDN 144 A, FIRZEEA 112 4. B, 4, 4
ORI ERIEIER, WORRIRIEIER, MARFOAREAR, GAKR ik th ok i 22 5 Rk S K]
Figure 2-2 Analysis of differential genes in transcriptome sequencing in TRERF1
overexpressing stable transgenic cells.
A. Compared with the NC group, a total of 256 significantly differentially expressed genes were screened out in the
overexpression group, including 144 upregulated genes and 112 downregulated genes. B. Heat map, red represents
high expression genes, blue represents low expression genes, horizontal axis represents samples, vertical axis

represents screened differentially expressed genes
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GO hfig & 445 B4R, 5 TRERF1 2 5 K 52 nf DA 88 40 P 1) A= 4
Thae L FE R A A 5E . RSB, AL S, ARETETES . KEGG ik w4
MR, I FRiEk TRERFI 40535 72 5L N B 4600 179 44 (5 5 i@ L,
Horbz2 e B2 E A 26 5445 Fi0E (p<<0.05), M S5 kLK R
ML EEAAFEL MR85 . JH1T- (MAPK. PI3K-Akt. NF-xB) Z:{5 5 iE
(E 2-3), MAPK {5 ‘5l %= 7 & iR (p<0.01).
A

KEGG Enrichment ScatterPlot

hsa05146 | Amoebiasis
hsa04657 | IL-17 signaling pathway !
hsald974 | Protein digestion and absorption Gene Number
hsa0died | Cytokine cylokine receplor interaction
hsa04512 | ECM receplor inferaction: [ ] ® 50
hsa(li790 | Folale biosynihesis . . 7.5
hsa04010 | MAPK signaling pathway ® . 10.0
hsa04710 | Circadian rhythm .
> hsa04978 | Mineral absorption ®
g hsa05222 | Small cell lung cancer ® . 125
.Fi hsa4510 | Focal sdhesion [~}
@ bsal 4061 | Viral proiein inicraction wilh cylokine and cylokine recep ® P.value
hsal4640 | Hematopoictic ool lincag ®
hsaldi64 | NF kappa B signaling pathway ) 0.005
hsa04926 | Relaxin signaling pathway ® 0.010
hsa05323 | Rhenmatold arthritis ® 0.015
Bsab4151 | PLYK-AKT signaling patbway | () 0.020
bsa04973 | Carbohydrate digestion and absorption . 0.025
hsa04610 | Complement and coagulation cascades
hsa04933 | AGE RAGE signaling pathway in diabetic complications )

0025 005 0075 0100 0125
Rich Factor

B GO Enrichment ScatterPlot

GO:0005615 | extracellular space 1

GO:0005576 | extracellular region

GO:0009986 | cell surface

GO:0031012 | extracellular matrix 4

GO:0010851 | negative regulation of endopeplidase activity 4

Gene Number
GO:0004867 | serine-type endopeptidase inhibitor activity <

o
©
L
L
®
L]
GO:0062023 | collagen—containing extracellular matrix 4 [ ] . 50
GO:0010466 | negal lation of pepli activity L] . 100
E GO:0030414 | peptidase inhibitor activity 4 L ]
'd_-'f GO:0005886 | plasma membrane 3 . P.value
OI GO:0030198 | extracellular matrix organization 4 ®
a GO:0007155 | cell adhesion 1e—05
GO:0005515 | protein binding | ‘ 2e-05
GO:0006954 | inflammatory response 32:3:::
GO:0030020 | extracellular matrix structural constituent conferring te...q ] 5e-05
GO:0030574 | collagen catabolic process .
GO:0019229 | regulation of vasoconstriction 4 ®
GO:0051946 | regulation of glutamate uptake involved in transmission o... -
GO:0045550 | geranylgeranyl reductase activity 1 [ ]
GO:0016488 | farnesol catabolic process 4 L]
0o 0.4 08

Rich Factor

& 2-3 TRERF1 K] GO TIEeEHE A KEGG 55 BB EE

Figure 2-3 Display of GO and KEGG enriched signaling pathways.
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¥ 22 57 DR S e A DGR B 5 AT, R

CXCL3 1 CXCL1 /& NF-«xB {5 5 i## . MAPK {5 5l g, IL-17 {5 5188,
23 i D] -4 P TR 7 52 AR ELAE FH R 3G i

PTGS2 s& NF-xB {5 5@ . MAPK 15 5i@EE . IL-17 /5 5@ 3 sKEgIL
EEE- TSP

CXCLS5 7& MAPK 15 Zi@# . IL-17 15 5@ g 414 A 152 4R A I
TEFFEA B

CSF3 & IL-17 {5 5l ¥ . PI3K-Akt /5 5@ M . 40140 A 152 440 T
PRI B

A _FR g R4 AT, G % TRERF1 42 13645 £ K] CXCL3.CXCL1.
CXCL5. G-CSF3 1Eyfmi fE 5 R — B R0 A . (K 2-4).

£
i

| I I I I I Intersection Size
5 ) - z
2 . z P z
i i 1
£ : i
i it
i
i L
_—

[ 2-4 TRERF1 8 .1 FI L5 R 1%
R SIIERH % 6 2% % 22 57 R AL 5 R - vkt 36 2R CXCL3. CXCL1. CXCL5. G-CSF3.
Figures 2-4 Target genes for TRERF1 interaction Screening.
The differentially expressed genes in the six pathways related to cancer were screened for common genes CXCL3,

CXCLI1, CXCLS5, and G-CSF3 through Wayne analysis.
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1.2 qPCR X1 TRERF1 XHREH IR KR R

{8 ] H1734-Lv-TRERF1.H1734-sh-TRERF1-NC.H1975-Lv-TRERF1.H1975-
Lv-TRERF1-NC 4ifi, it qPCR ¥} 41F TRERF1 5 CXCL3. CXCL1.CXCLS5.
G-CSF3 sk R, 458 KM CXCL3 F1 G-CSF3 5 TRERF1 mRNA [{5Kik %
SAGEE L (P<0.5), ffikH CXCL3. G-CSF3 £ R #—L 7. (K 2-
5,

e G-CSF3
A G-CSF3 B
1.5 CXCL3 CXCL3
2.0
- w— CXCLS
ns
CXCL1
E < 15 wes CXCLI
2 E 3 T
g = * ns
[ - *kkk
g ° 1.0
= 1.0
=] o
o .-
g z
5 g
g‘ o, 0.5-
= w4
=
0.0=

écé\ é(fg\ ?cé\ e@ &

N QS N Q) N
R F& S %4« ‘3“4&‘*&
R S S S S
3 SRR SO
¢ &£ S M $E9 i

q'\
@ & &

& 2-5 ffi%5 TRERF1 mRNA S RAFEREXNER
A. qPCR fliT &% TRERF1 J5 H1734 it lffE 4008 ' G-CSF3 mRNA. CXCL3 mRNA. CXCLS5 mRNA,
CXCL1 mRNA kK] WB %t -4 it B B. qPCR A llid %215 TRERF1 J5 H1975 il G-
CSF3 mRNA. CXCL3 mRNA, CXCL5 mRNA. CXCLI mRNA E£ik/KFH WB &8 gt . ¢ £,
*P<0.05. **P<0.01. *** P<0.001. **** P<0.0001,
Figure 2-5 Screening for differentially expressed genes after overexpression of TRERF1
mRNA

A. Quantitative analysis of the expression of G-CSF3 mRNA, CXCL3 mRNA, CXCL5 mRNA, and CXCL1 mRNA
in H1734 lung adenocarcinoma cells after JPCR detection of TRERF1 expression; B. Quantitative analysis Results
of G-CSF3 mRNA, CXCL3 mRNA, CXCL5 mRNA, and CXCL1 mRNA expression levels in H1975 lung
adenocarcinoma cells after gPCR detection of TRERF1 expression. t-test, ¥ P<0.05, * * P<0.01, * * * P<0.001, * *

* P<0.001.

1.3 f#i%5 TRERF1 FiEAHL 3R H
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Western blot #&lll TRERF1 55 G-CSF3. CXCL3 7£ A i i A X e 55 2 41
P RIEGE A, Pearson AHIGMES M4 R4 R, TEMIEH LT G-CSF3 5
TRERF1 MIAHCHE LS 24 X (P>0.05), CXCL3 fI#it5 TRERF1 &M
K(r=-0.810, y=-0.519X+0.5434), EZrHAGZIH¥E X (P<0.05) (K& 2-6),
Ik, ik CXCL3 24 TRERF1 R — D0 5.

=

A 1 2 3 4 5 6

mm TRERF1(TT)
1.5 = TRERF1(TP)

ITT T TT TP TT TP TIT TP TT TP TT TP

Ralative TRERF1 protein
expression in tissue
-
(=]
1

casel case2 case3 case4 case5 case6

0.5+ ™™ CXCL3(TT) 2.0 mm G-CSF3(TT)
= CXCL3(TP)

=3 G-CSF3(TP)

Ralative G-CSF3 protein

Ralative CXCL3 protein
expression in tissue
o
-
expression in tissue

casel case2 cased cased case5 caseb case1 case2 case3 cased case5 caseb
2.0
Y=0.7085X+0.4381
0.5 -
E Y=-0.519X0.5434 F e R>-00714
R*=0.6556 L% 1.5

p=0.5
p=0.02

Relative of G-CSF3
=
1
\

0.0 T 1 0.0 0.5 1.0 1.5

T
0.0 0.5 1.0 15 Relative of TRERF1 expression in tissue
Relative of TRERF1 expression in tissue

& 2-6 MR AL+ TRERFI. CXCL3. G-CSF3 & ARAE LK TRERF1 5 G-
CSF3. CXCL3 [jREMRMES T
A.TRERF1. G-CSF3 & I 7E i it A o i 55 4148 Western Blot 257#7 U/ B.TRERF1 7EJi# Fllis 55 2
FIZRIE/KFI WB 65 7 i it Bl C.CXCL3 1R Al 55 8 1 R kKF (1 WB 64 7T 41t 8l D.G-
CSF3 7E5 A 55 8 AR5 KFH) WB il i g it 18 E fifiR414{4 TRERF1 fl CXCL3 # H &k 2 6
[, P<0.05; D. fiifiR414{# TRERF1 1 G-CSF3 £ 131k 2 n X AL GME (P=0.5).
Figure 2-6. Analysis of protein expression of TRERF1, CXCL3, and G-CSF3 in lung
adenocarcinoma tissue, as well as the correlation between TRERF1 and G-CSF3 and
CXCL3 expression.
A. Representative images of Western Blot bands of TRERF1 and G-CSF3 proteins in lung adenocarcinoma and
paired adjacent tissues; B. Quantitative analysis Results of TRERF1 protein expression levels in cancer and

adjacent tissues; C. Quantitative analysis Results of CXCL3 expression levels in cancer and adjacent proteins; D.
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Quantitative analysis Results of G-CSF3 protein expression levels in cancer and adjacent tissues; The expression
of TRERF1 and CXCL3 proteins in E lung gland tissue showed a negative correlation, P<0.05; D. The expression
of TRERF1 and G-CSF3 proteins in lung gland tissue showed a negative correlation and no correlation (P=0.5).
2. TREFR1 %f CXCL3 RIi&FE K
2.1 ST TREFR1 % CXCL3 &Y M

Western blot £l fi 5 Flid %% TRERF1 ) H1975 F1 H1734 kb bkt i b
CXCL3 IR ARIE, 45848 m, ik TRERF1 #2577 CXCL3 & HRIEKF,
ZR A EEME (P<0.01) &3Fi& TRERFI ] T CXCL3 [HFRIEKT, R
TRERF1 v] A4 )% CXCL3 5Rik, ZRAEAREMNE (P<0.0D) (H 2-7).

A B 1.5
dkok
n— 2
- = O
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§‘ @Q g O & &
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m dedek *kkk
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FCR
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& 2-7 TRERF1 #i#] CXCL3 & H/KFRFRE
A. CXCL3 £ TRERF1 B Aid ik H1975 401 Western Blot 271 (118 fr; B CXCL3 7£ TRERF1 mlR Al
RERIE H1975 4 i) WB 45 014t itl; C.XCL3 7E TRERF 1 ik ik 34 H1734 4l Western
Blot 2] & /i D. CXCL3 f£ TRERF1 @il Ml ik H1734 40 ) WB 25 A Seit B, ¢ e,

**¥P<0.01, ***P<0.001, ****P<(0.0001.
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Figure 2-7 TRERF1 can inhibit the expression of CXCL3 protein level.

A. Representative images of Western Blot bands of CXCL3 in TRERF1 knockout and overexpression of H1975
cells; Quantitative analysis Results of B CXCL3 in TRERF1 knockout and overexpression H1975 cells; C. image
of Western Blot bands of CXCL3 in TRERF1 knockout and overexpression of H1734 cells Quantitative analysis Results of
CXCL3 in TRERF1 knockout and overexpression H1734 cells, t-test, ¥ * P<0.01, * * * P<0.001, * * * P<0.001.
2.2 TRERF1 R R B F AR AR Pxt CXCL3 & ARIEKF RN

PRI T AR A S A THC S5 R 2R, CXCL3HEEH/ETRERFIIE %
IR AR R R T AR LA B3R IA K PRI, 45 2R3K W], TRERF1RESMIHICXCL3
wARL, ErAEAREE (P<0.0D (E2-8).

control NC Lv- TRERF1 B

154 NS

10

Relative of protien
expression in tissue
L

[/ 2-8 CXCL3 7Eid K% TRERF1 AR B T HAERAR KB G REKF
A. CXCL3 HHAET AR IRA . S HAAX A S IHC 419K fr. B. TRERFI1 W FRIEH K TR
AL CXCL3 R ARZAKTR T IRA, AESERAEL, **P<0.01
Figure 2-8 The protein expression level of CXCL3 in subcutaneous transplanted tumor

tissue of nude mice overexpressing TRERF1.
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A. Images of CXCL3 protein stained with [HC in blank control group, empty vector control group, and
experimental group. B. CXCL3 protein expression in TRERF1 overexpression subcutaneous transplant tumor

tissue was lower than that of the control group, non parametric rank sum test, * * P<0.01

3. TRERF1 % CXCL3 FIA#E L
3.1TRERI1 %} CXCL3 J&31T KW
i qPCR £l CHIP SREG 45 SRR 5. fE TRERFI Hiodhk e il 2] CXCL3
BT & EAKPF S RAMLER ¥ E R (p>0.05), Ui TRERF 1 HifEA
REE 43| CXCL3 )a 3T, #/~ TRERFI 5 CXCL3 B8 FIR A & & 1EH .
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S 0.5+ S 0.5
=] L]
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0.0- | 0.0 |
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&] 2-9 CHIP 3l TRERF1 $i/k ] gPCR 4552 E
A{E H1975 4iffdf TRERF1 HifA7E CXCL3 JH3h 1 & £/AKCFADRE: B, 7£ H1734 40/l TRERF1 HiiR7E
CXCL3 a3 7 & HE/KPHIRE . ¢ 45, ns R p>0.05.
Figure 2-9 qPCR Results of CHIP detection of TRERF1 antibody.
A. Histogram of TRERF1 antibody enrichment levels in CXCL3 promoter in HI975 cells; B. Bar chart of

TRERF1 antibody enrichment in CXCL3 promoter in H1734 cells. T-test, ns represents p>0.05.

3.2 TRERF1 %} CXCL3 mRNA 7 &M
LB R D (Actinomycin D) 24625 RELIR, Lk & D 403 TRERFI it
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FIAM H1734 40Mf1 )5, £ 0.5h. 1h. 1.5h. 2h. 2.5h. 3h &&A] 55, CXCL3 mRNA
IR E L B E R TXRA (p<<0.01), HEZEE R D 4 ¥ TRERFI i FiAK
H1975 4iiffl)5, 7F 0.5h. 1h. 1.5h. 2h. 2.5h. 3h #%Hf[E] &, CXCL3 mRNA [#)5%
REERZL T XA, $7R TRERF] 50 7 CXCL3 mRNA [{jfa5E v, hnis
T CXCL3 mRNA HJ[#f## (p<<0.01). (& 2-10)
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s =
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&l 2-10 TRERF1 fI#E CXCL3mRNA ¥ FEA#
A. qPCR U7 0.5h. 1h. 1.5h. 2h. 2.5h. 3hW[A] R, &JHZE 2 D AL3E 1K) TRERF1 KA M) H1734 4
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Figure 2-10 TRERF1 accelerates the degradation of CXCL3mRNA.

A. QPCR was used to detect the expression level of CXCL3mRNA in H1734 cells overexpressing TRERF1
treated with actinomycin D at time points of 0.5h, 1h, 1.5h, 2h, 2.5h, and 3h. B. QPCR was used to detect the
expression level of CXCL3mRNA in H1734 cells overexpressing TRERF1 treated with actinomycin D at time
points of 0.5h, 1h, 1.5h, 2h, 2.5h, and 3h. Multivariate analysis of variance showed * P<0.05 and * * P<0.01.
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Figure 2-11 successfully overexpressed CXCL3 in H1734 and H1975.
A. Representative images and quantitative analysis Results of CXCL3 in H1734 cells, t-test ** P<0.001;

Representative images and quantitative analysis Results of B CXCL3 in H1975 cells, t-test **** P<(0.001.
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Figure 2-12 CXCL3 can partially rescued the inhibitory effect of TRERF1 on the
proliferation in H1975 and H1734 cells.
A. In H1975 cells, overexpression of TRERF1 and CXCL3 was detected through CCK8 assay, which weakened
the inhibitory effect of TRERF1 on cell proliferation; B. In H1975 cells, simuLtaneous overexpression of TRERF1
and CXCL3 was detected through CCKS assay, which weakened the inhibitory effect of TRERF1 on cell
proliferation; T-test, * P<0.05, * * * P<0.001.
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Figure 2-13 CXCL3 can partially rescued the inhibitory effect of TRERF1 on the

proliferation in H1975 and H1734 cells.

A. The plate clone formation results of CXCL3 restore the inhibitory effect of TRERF1 on the proliferation of
H1975 and H1734 cells; B. In H1975 cells, CXCL3 can restore the inhibitory effect of TRERF1 on cell
proliferation as detected by CCK8 assay; T-test, * P<0.05, * P<0.01, **** P<0.001.
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Figure 2-14 CXCL3 can partially rescued the inhibitory effect of TRERF1 on the
proliferation in H1975 and H1734 cells.
A. In H1975 cells, the number of cell proliferation in the experimental group and control group was detected
through EDU assay; B. In H1734 cells, the number of cell proliferation in the experimental group and control

group was detected through EDU assay.
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Figure 2-15 The promoting effect of CXCL3 on apoptosis of H1975 and H1734 cells can be
partially rescued by CXCL3.

A. In H1975 cells, the number of apoptotic cells in the experimental group and control group was detected by
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TUNEL apoptosis detection; B. In H1975 cells, the number of apoptotic cells in the experimental group and
control group was detected through CCK8 assay; T-test, * P<0.05, * P<0.01, * * * * P<0.001.
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Figure 2-16 The promoting effect of TRERF1 on apoptosis of H1975 and H1734 cells can be

partially rescued by CXCL3.

A. Western Blot bands Images of BAX, BCL2, BAX/BCL2, cleaved caspase3, cleaved PARP in H1734 control
group and different experimental groups of cells; B. Western Blot bands Images of BAX, BCL2, BAX/BCL2,
cleaved caspase3, cleaved PARP in H1975 control group and different experimental groups of cells, C. quantitative
analysis Results of Western Blot bands on BAX, BCL2, BAX/BCL2, cleaved caspase3, cleaved PARP in H1734
and H1975 control group and different experimental groups of cells *P<0.05. **P<0.01. ***P<(0.001, ****
P<0.0001.
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Figure 2-17 the inhibitory effect of TRERF1 on ERK1/2 can be partially rescued by CXCL3.
A. Representative images and quantitative analysis Results of Western Blot bands of pERK/2 in cells of H1975
control group and different experimental groups; B. Representative images and quantitative analysis Results of
Western blot bands of pERK/2 in H1734 cells of the control group and different experimental groups. T-test, * *

P<0.01, * * * P<0.001.
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TS R R R IR AT IR ) JHT-SDC
5 s K T 1 [H Syste 2 7 Syste VX-75
51 B R H A SR B bR sl it CKX41

Mol RAR RAR
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T H A SR B bR sl At CX31(%H)
G H ARl #EE Sartorius 2 7 HS366
1.2 FEFHFAR

AR R AR &x "5
HARRAPL YO RIEFECEMHEAARAT — MBIS9S
A FOKE YA0011
TRERF1 Rabbit polyAb TEK A301-631A
m T BRI EiETEYRIEARAR  12-545-80
Anti-rabbit IgG —J{ % CST AH] #7074

BSA A1

QuickBlock™ Western — Ui B
FrRFER AN G MR

DAB BRI &

B REMBARATIR A 7]
B REMBARATIR A 7]
RIERCEYBARAIRA A

E[E CST A

P0252-100mL

P0256-100mL

MAO0180

# 8059S

2. SE VR

2.1 W SR A B R A U A DA R I PR Bk

2.1.1 TS S

Wtk BB BERE R 5 28 = I B2 e I PR 2016 4F 28 2020 4F ()47 Fili i AR v AR Y
BT A RO L A e R TR I A SRR ASHIE AT 110 451 o Jo 4L ZUbR AR R U LA
JigE o FET T 2R 4 KA 2N T (%5 IR BT BL ), TSRS ZN, T8 3 LA
ARAE, MIREAI>80%, RAE<10%, IRFE<10%, ZF4EHK<10%, P 4gitm
B4 HE JLOiE st . AEB il 7 g 3R45 T BT RLR 758 = It B P B A BE 2 R

2 fRfEE (NO. KYCS202230).

2.1.2 N FNHERR bR 1

IANBRUE: (1) EESX CHi AT R, 3 AR LA ) TeMRi s2 i
VEAM e B (2) SRE B AR A ORAE SE B, i BB R T 2 mIAT S A 4L
FHAOSER: (3D ImARE I B R e EE
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HEBRbRE: (1) AT DR e B A T v g 42 52 b i A7 S5 PR VA 9T 1)
il (2) A0 i A AL IR (3D B IR RGP 18 VA
VEBOR S AL G (4) B IR,

2.1.3 BEMRRE RIS

i3S His 7361 5250 A1) 5 50 2 e USRS I PR 7, i 3 S g K
N PEALE . R T M. N TNM 981 (T AR R E#H N 2016
F, AFFRSHEE 8 MEBRE TNM 4 BAXE 541458 7 Uit TNM 2 BAEAT
D . FEHER: THE AL (progression-free survival, PFS), A7
# Coverall survival, OS).

W R AW S RE S RS S SO R AT R S B Uy, BRI TRy
2023 4F 12 H 31 H. LEAH] (PFS) BEUTM SR SN Im B R B e, Mk
I (OS) 25 JRfabr 2 sE T 18] A LE R YR Uy B (8] A FE T [A] o A LB R KBl U
I TRV o 2 R A DR e b R B0E, LA A7 B vl R 40t
2.2 AL (HC) KNFREALRF TRERF1 &K FPHRE
2.2.1 it BRJEE 40 2R SR (1) 3% B

IR G AR HER B IR, U)W B R E T, ERME T
FH 9 B 2% SO 0 A ARV AR s T g o7 81
222 GEHRNELRE
(D) BHGHEAIRREEEALE Tk B, FFAZH AR ddH0 /&R
50 min J&, FZEBKGFRE: 70%408E 3h , 80%ZEE 12h, 30min, 90%Z. [ 1h,
100% LB Th fKIKZIEIK « ZEEMLK G, FEAZMUF AR UK 2HZN — HK 1,
THZE T HYRE 30 min L LUE
(2) HEHAWEEE, KNS AE, AZURNH L, Fh AR e a5 F A
B, 20CAGRBNARES, AL R,

(3) % EIRB KR SE A SRS OIS, SIEAREY R, R E S A
AW RS, ASEREE N Sum, KU FAED) A PR b, %X
AR IR T AT S YL e, BT T 70°CTJRAR H RRE LR 2h.

(4) B Relr AUl A% 28 1. R I —H2E IR IRIE 15min,
K EBE 95%LTE 90%LBE. 85% LT 80%LEE . 70% LBEAK IR Smin
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WK . &R ddH20 KR 0.5h,

(5) FHl 1X WHRGUEBEBR, B RAPGUREER S, kiR 1.5h,
JE7K# 30min, RFKIBEERE, F ddH.0 I PBS W& VU 30K 3400 F N
3% AN A F B E 20min, H K KD A FELE.

(6) PBS BV 3 W, K Smin, JH2E M35 & A ARRE R A7 55

(7) F 0.5%1) BSA W% i BB B H s 20 7 —HUsm, U1 Bgindz bt
BIRRELF I — PV, =R E 3h.

(8) PBS{HEWEYI A 3 Ik, HEK Smin, WS PBS R, WIN—%i, =IEWFFEE
30min.

(9) #ZUtHA L (50: 1) Rifi] DAB R, YlA L& s DAB B
W, B 2min J5, FEKMRLIEE G, HBARRGAHZ Imin, EJA PBS pf
DeHETIGTE 1% SR AR 3s J5 FF R

(10) $ZRRIFTFTE 70% LB 80% L 85% L EE 90% LI 95% LB To/K L
W AR REEAT K, % Smin

(D YA ET ZHRPIRIE Smin, &Y A

(12) BELFIT, Mt e, £ SRS gl s.

2.3 it 24087 TRERF1 & HKFERE RERE X
2.3.1 GiitHiR

{4 Ff} IBM SPSS 21.0 }%2 GraphPad Prism8 #4:% 75 3] () 5038 547 S8 v+ AL o0t
TR BRI A x s BEATRE IR, TR BT RHE B AREON 43 LR AR . KIS bR dE N
P<0.05 NEFRA G E L.
2.3.2 FEEHE RMNIES (Immunoreactivity Scoring, IRS)

F 2 B R N PE S IRS PR PRAS e 21 23 TRERF1 & HRIE KPS
FR 45 A 20 IRS=SI(staining intensity 4L 458 F)xPP (percentage of positive PH14:4H
ME s A B 44 TRERFIL (1 IRS V74>

TEGERSE (SD: 04y LRFESt. 100 RPBEPRETT. 2 5 G
s, 3 4 B AR, RN E L (PP 0 4F: JCPHYE4HA. 1
75 FAYEAINE & H<10%. 2 3= BHYEAINE & EE 10-50%. 3 73 FETEAIH 51-80%.
4 4y : BHYEANE>80%. ST Al PP 3N 0 £ 12 :BAPE: IRS=0. F5FHM:: 0<IRS<4.
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R 4<IRS<S. BRPHME: 8<IRS<12. Yetousi S Al PH 41 M 7 43 Eo i pi A
LRy A DAL R R R A IR Sl =
2.3.3 TRERF1 & HRE 5 BH W PRIE R TS BAE A0

LA TRERF1 [ AT IF5BATE 4 2 EN cut-off BilbifE, ¥EE»N
TRERF1 &RIAA . RFREH, IRS P4 KT 4 70y TRERF1 m&ik. WHEE
i 5955 TRERF1 RIEZ 5, #5851 R 1IES A ¢ /56, 25 ANl 2 IEA 7>
AL . Ui TRERF1 8 H &R I8 SRR IAH B H IR RRHEZ 7
M RI7k4% . A Log-rank test Cox HLKIZ APl aEie . A7 B . R K0
T 7+, N 403, TNM 431, TRERFI 704 (IKRIE) Wi B PFS. OS
VRO, R ERRER T T A AR R RN AT 2 I E Multivariate Cox
regression test [FIHBAL A3, DAE K N4 )RR, H Kaplan-Meier i£THEAAF
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& R
1. TRERF1 7 fifi Bty 4L R A 55 L AR i B 1 1L
FLAR 110 S e £ s 2 23 S e vt e 55 4 41, 28 f e L 2 2 A DU /s 1Y)
IRS iP5 2R L, 455 TRERF1 MR A IR IE KPR T 544 (A 3-1,
K 3-2).

cancer cancer cancer - 3273% ﬁﬁ
O 67.27% {f&ix

& 3-1 TRERF1 ZEfiREARPREKF

Figure 3-1 TRERF1 protein expression in lung adenocarcinoma tissue.

Relative TRERF1 protien
expression in Tissue

cancer  adjacent

IRS-6 IRS-12

B 3-2 TRERF1 & S 7L B AR RIEKTFIEAE (+++ P<0.001)

Figure 3-2 shows a decrease in the expression level of TRERF1 protein in lung

adenocarcinoma tissue (*** P<0.001)

2. TRERF1 HRIE 5 IR S W RRHME R A - 2 i
PAIRS $¥73Kr TRERF1 ZEM e 2 23 73 N RIS AR IE 4L, A
B A RN B M= RIA LA TNM 78] (p=0.027) DLEREEEK
(p=0.021) fFAESLIH 2R (R 3-1), $&75 TRERFI S5/fiflisE TNM 43 A0 2&
BERMEK.
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R 3-1 TRERF1 F3RK 5 /il fs 28 & Il PRAFAE B K
Table 3-1. Correlation between TRERF1 protein expression and clinical characteristics of

lung adenocarcinoma patients

Ik (n=36) KR IL(n=74) p 1H
YIRS (year,mean,SD) 57.33 (8.46) 55.59 (8.20) 0.080
T 5 (n, %)
1 28 (77.28) 66 (89.19) 0.192
2 8 (22.22) 8 (10.81)
N7+ (n, %)
0 26 (72.22) 63 (85.14) 0.174
1 10 (27.78) 11 (14.86)
TNM (n, %) 0.027
111 19 (52.78) 57 (77.03)
11 4 10 (27.78) 8 (10.81)
11 7 (19.44) 9 (12.16)
"R (n, %) 0.021
KEK 25 (69.44) 66 (59.19)
=53 11 (30.56) 8(10.81)

3. TRERFIEf IS BE B EHAERNZHERIMNER
HLIRI R Cox HLBI RS AL (145 487~ : TRERF1 5 BEK, MEIEGITF
KIEK (P>0.05). sy ML W B AR MR 2 1T B 3.908
(HR=3.908, 95%Cl: 1.608-9.498); T 7 H7y T3 1 T4 HIH) ¥ 2K i X2 T1
T2 HBE ) 4.248 f% (HR=4.248, 95%CI: 1.936-9.319), ¥ TRERF1 FlHL[H &
Cox U AR T AEAE G T2 SRR AR RN Z IR A0, T T 23 AN
G BAE AN A S ALE i FE TR DG, — AN NS AT R AEAE SRR PR I, (R0l &
2 N2 Cox LA XA AL 43 il #EAT 4347
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% 32 BRAE Cox W/ RS AR

Table 3-2. Single factor Cox proportional risk model

FEE Cox HBIRRHER

B3y

HR Sf&THE 90% Ef5X[A p
e (KR 1.846 0.709, 4.810 0.292
VISR (K5 %) 1.139 0.914, 1.419 0.331
P 5311
11 1 1.865 0.661, 5.264 0.323
11 3.908 1.608, 9.498 0.012
T 5 (T3-T4 #) 4.248 1.936,9.319 0.002
N 1 CHMELHR) 1.922 0.857, 4.312. 0.183
fegfr & Chfid 0.962 0.434,2.134 0.936

Z R F Cox ol AU RAY (145 SLER /R B0 23 H O T M 1) 58 LRI AU
s& LA 5.165 fi5 (HR=5.165, 95%CI: 1.699-15.695). (3 3-2)
ZIHNE Cox LB REGAR AL ) 45 T4 T 40 108 T3 Rl T4 Wi B 5 R 1K

[ e T1 F1 T2 B 1 5.553 5 (HR=5.553, 95%CI: 2.058-14.98), (& 3-3)
% 3-2 £HEE Cox KA RUKHIRY

Table 3-2 Multi factor Cox proportional risk model

ZHEE Cox HFIXKARLR

HRE
HR S f&THE 95% BfFX[H p
s (IR 3.042 0.865, 10.70 0.08
PRI 713
11} 2.403 0.676,8.539 0.175
111 5.165 1.699, 15.695 0.003
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% 3-3 ZHEE Cox Hf XUARTY

Table 3-2 Multi factor Cox proportional risk model

ZHEE Cox HFIXKARLR

B & .

HR SfGiHE 95% BEfSX A p &
e (RFIRD 3.033 0.889, 10.35 0.07
T 8 (T3-T4 #D 5.553 2.058, 14.98 <0.01

4. TRERF1X} & HilJ5 B2

4.1 TRERFIXT BETRELD (PFS) KM
WRIE ERRILFAT A, SRS T RMAEFNL, 4 Logrank Kl

RIERWAE W EFRA G ¥ ET (p=0.29) (K 3-3).

100] @ @— e — -
: Sl L
0.75 :
i
L T e e T
+H
0.25
P=0.29
0.00
0 20 40 60 80
pfii | (HD
il
[ 20 40 60 80
mfiifeti|) (A

[ 3-3 TRERF1 Rk 5 iR B & PFS X &
Figure 3-3 Relationship between TRERF1 expression and PFS in lung adenocarcinoma

patients.

4.2 TRERF1Xt B3 S AR (0S) WM
AR B R R IAHEAT 4040, /9P TRERF1 [I3RE 5 B BB A s, 34
Log-rank #5645 RGN A M AEFRA G ¥ Z 7 (p=0.64) (& 3-4).
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Survival probability

g

Pzl BRE + [\

1001 _\_\_\-‘—‘_\L\—'-m-rw
0.751
0.50 1
0.251
p=0.64

0.00 1

0 25 50 75 100

Follow up time(M)
Number at risk
36 36 35 11 0
EFRiA 74 69 65 22 0
0 25 50 75 100

Follow up time(M)

& 3-4 TRERF1 RiA 5t B& OS KX R

Figure 3-4 Relationship between TRERF1 expression and OS in lung adenocarcinoma

patients.
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W
T A2 A ERAET A S — A LR, Aok, il O e ek fih e Fl v i
T b i WL EESRAY, JF B A VERT B 1) RO R IB A BT . R R X
e T FAR A ARIRR Lo i i ey A X 22—, B B X R ) A DR R 5 R
ATWBE A S i P F) 5 DR e s AL, 32— AP R R X SRR R D e PR R S, T i
HDEESE VIR S

TRERF1 f 5 RIFESKEIRETE B, 7By P450sce I s R Tt Fi 4o, f&
[ AW, TRERF1 AMUAEZS [ B 2 Ak oAy ik, EARSK[E B2 AR H 20— &K
PRI . Florence Gizard ¢ Nilid /E AL IR LK B, TRERF1 FIRE 5%
AN RIS B AL R B4y R 2 A G, 5K RIFHE 1 progesterone receptor

(PR). Estrogenreceptor (ER) 1 p27 FIRIXIRAEEIEA IR, TRERFI EEFLEAN
KB RIE S c-erb-3 Al c-erb-4 /K 2 IEAAE, $&/8 TRERF1 =2 /M8 R I Ti
J& BIbR £,

AT I R PRI, R IALE BB WO L i s 2H 2R R e
RAZHE K TRERF 1 1] DA 1] Fifs i 4 PR R Ve A W 247 R D R ) ARG Rl 1, 3R
AHEAI 53— 73 TRERF1 £ [ 1K 7K1 5 il e 1 RAFAE S TS (1) 26 &R
EE IEEIR T g e SR SR AP S Y SR e A O TSk N S R R A
Y, AER S0 50N E AR 2 1 il e AT, e 28 LR X 110 #EATHCXT F) e A1
S S AT R AL IR, Sy A SRR TRERF 7E il Al 55 2H 21
BH P35 B4 5 Ao 2 AL T A%, JL OO A BT AT L o AR G2 S
P THE TRERFL [ ARIAENL . SR U SCERRGED #, #F5TLL TRERF1
AT ERIAN IRS MR ALE 4 A cut-off K 3 %0~ TRERF1 AR K
FIEWAH, BET 3BT TRERF1 £ A 02 i e 80 o i R AN B . 380 2 24k
Jett I, TRERF1 {E i i A 55 1 40h R OURFEPHERRIE, Tt T
FESF LIRS 7y, MRS HIRAGLK:, L TRERFI 1E 4215 ) 55 4141
R RIA 2 R R, SR RA T S A, Gt B E R AR R
EE. S5 R5 AR EE 48T qPCR Al Western blot #:1] TRERF1 £ A1
FRIKGE R

FEASHR 3 W 58 A H T NN PR DA AR RO 2 F8 3, BT DA I R AH G BF
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FEAR BRI NIRIE RIS o« FRATTHE 537 H 58 P 7 B I PR AR AEAE DGR b, i
(I 5 R () TNM 23038, B AL, A ARTORBEARSES8T) I ] B it 88 23
FAFRME, FT MR K/ (Tumor, T). #kEL4E 2 &5 ¥ (lymph Node, N). AL B
& H B (Metastasis, M) REUMIPPAGEE T, & VP Ak S350 B BORI LS (¥
TR, TN BT 2016 4EE 2020 4, fEAMTCH, S0 [E bR
WABRIE TNM 73 HI58 AR, oF NZELRE A S8 — At oy T i fil f i 2E2 0. 2
BRAGAMEHIE 7L 2% 45 . 56 IR AN RH I RR NP 2 2= 2011 4F FH IR ALt s (AIS)
AR IR VI e (MIS) i#E—30 568 T Jifi s (M B AL, 454 CT R
RFALE A R IR 1) D /0 A Bt L 225 % 7% 5 FOR R S DDA OGP0, FEARARF e, &
1%L TRERF1 5 K3 TNM 73 JHANE 5 B AR, #Elll TRERF1 HIZRIA ] BES
il s R R DG, A AT B R R Z R E Cox HU A8 AR ASE 2L 3k — 25 43 #r
TRERF1 L5 fii Ji i 1 PR ERARFAIE A AH DG, JEH5 B I 3R Cox LU UGS 28 o A7 7
Gt RN A BN Z KR AT, BB TNM 3 A0 5 s R ke
GERGHR . A RATE R MO, — g N AL A] BE A7 7E S 2 P 1)
PRI A 2 D2 HIE Cox HLBI AR AL 73 AIEAT 234, BAE Cox LU XU AR AL
i, TRERFL 55U T 708 N M RG A Gk R R . FRA
U FEAN N IR N BRI R n] DA 52 T AR IR AR RO 2 PR it e F8 5, o B2 A K %
HOu UGS, FrUREARGEE—E MW, LRmgs RIEE T RMB A, A
BB KIGRAEAR R T TS A, X 83 DL B E KA EE RN Tomi &
17 H (PFS) LA A LSBT A 45 Ry L A A7 T COSO ##EAT A A7 0 M1, {H 45 R TRERF1
FIEKF 5 i SB35 ¥ PFS A1 OS 3R B H26.

AR FAFAE— R R PRTE: 28K 2 HOR IS T DI AR IR A 22 i s 58
P EIRGIRFEA w77 o G LA A~ 5 B 23 A I e 99 67 g 28 I T AR BB S b P A
TIHCR AR, SRTReZ EWFERMEm, Rtz s, Ao 7
TRERF1/) & HRIEK P S5IGR UG A, E5 BT, £ KA E
IR, R E— 25 HmRNAZKF 5% 5 1520 . TRERF1EE R IA K
=K 1 cut-of flE /& AR 4% TRERF 1 i F RIE HIIRSVF 3 FH3€ ,  Lleut-of fIIRS <44}
F5E NTRERFURFRIE, (HZIXFFARIE Zcutofp{H 34 5 IME—FRitE, 45 BB A
H R B 2 T KRR A T — DR . 48 BRI, 1 A g 4 A e A
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YIAT NFNHI R 7, TRERF12 AR IA KT 0] G520 i i ge I TNM 23 3, 2
it Ji e R R AR R 2R
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% it
TRERF1 fEfii iR 2R p RIA B, HAR A 3R IA KX il B B3 1) TNM
S BRI A SC, #278 TRERF1 [ 280A Al B2 i i % e v i 440
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2RSS

ARSI TR 2R B AR R L A i i i DR 9 v (25 SR A2 L[] TRERF 1 E i
T B 2 DR S AR FINLH o 5 2 9 WA MR 15 5 e 5 26 % e LA
EELA S YNNI LT e B

IR I o R =84y F—584>- TRERF1 70 I L Y- ThRe i o8 &6
B4y~ TRERF1 Xt fili i A= W Dh e % B F AL 70 58 =#54>-TRERF1
55 firfi R P s R A S P 0 7

AT — o R FH R R AR crisper/cas9 Fid 21 1895 25 TR 2 14,
f4% TRERF1 b AE FIAK) HI1975. H1734 MR 4nie, @i iAok py sz
5, WIAPARFT TRERF1 I TG U0 IR 08 . 1088 1228, AT . 45
4R TRERF1 0] Be R i e 4 fu g 5 L 4228 . IE A8 Ik I Jt e 240 i 0
HOE{IFAPN R

A FE B A AEAH LK F, R s M R 3R IA H1975 Ao 4 i bk,
SR SR A ) UG AN 25 52 ik T TRERF1 AR ELVE I AOBESE R-CXCL3, it
G HALAN western blot 7E 73 7l 7E 4 B HEL 8 2H 23 7K~ 0 s e 4 L 7K~ 552
TRERF1 7] LA 5 CXCL3 BRI, L H % D L4045 R o8 TRERF1 AT L
Ini#E CXCL3 mRNA [ FEf# . [0152 S250 45 542~ TRERF1 #1] CXCL3 F&{I% 1 M
Fd A A R SRR 0 REE T T R A R B TR T RR 0, R T e 4 R R
REJT, JFRBLAT LGS ERK A5 5@ i 1 < B 22 ) pERK1/2 HI3RIA, $275 TRERF1
A% CXCL3 50 ERK {5 518 6 1] e 2 R F40e 5 1-VE F B Ll .

ARTIR 8 5 =350 50 ) FH e e AN 55 2 43, S e 41 A A TRERF 176 Jeg Al
S 55 IR K, d I 4 (AR D1 EE BN TS 3, 45 AR TRERF LE i iR
TR LA IR, FL AR A FRAAZKCPx il e 5 R TNML 23 AT 52 R AU, 52 £
FE, $EZNTRERF 1 /21 mJ BE A2 il i A Je b IR DR R 3%

JE LR T T7 1) NS AL 4 M B2, gk — PR R TRERF Lilid fE
CXCL3 mRNAJF M, #H|CXCL3 & [IRIAE H BAR TB1bLE . A
R R (R 7 B0 AT ER BEER IR A
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#F AT EF TRERF1 RORFSSELR
WK R, HEBE FK

PE. ST 1 (transcriptional-regulating factor 1, TRERF1) #&35[H
A ol 5 S B AL e 0 2R A g (P45 0sce) AT, BRitbZ 41, TRERF1
35 N IR DIAR G, G410 L e A B AR B, e A s S5 A iR 25 1L
R RALSE . A TRERF1 [ A ST 7858 5 T £k HLwt Fe kg
KGR AT 1, KRR, B
Abstract: Transcriptional regulatory factor 1 (TRERF1) is a transcription factor of
cholesterol side chain lyase (P450scc), a more critical enzyme in steroid production. In
addition, TRERF1 is also closely related to malignant tumors, such as inhibiting the
proliferation of breast cancer cells, promoting the drug resistance mechanism of
tamoxifen, somatic mutation, etc. This article reviews the research progress of TRERF1
from domestic and international perspectives.
Keywords: Transcription regulatory factor 1, steroid production, malignant
tumors

Jii e o A BRI A AT i i 55— R AR T, RO RS B e
WM 5 2 3 BUIT e A0 UG R R T RGBS ORI FUSR B, s (80 90 3 M
B TAAE S XA B VI G . RE S FE SR X (R ER. EIR. B
Gt 5 X B, R4 103°35'307-104°49'48", Jb4 25°02'38"-26°44'50") 1 20
22 70 SFARLART, JE R MR B EATER I, KB A BB, 330X
b DX e BE AR I R B R RSO Mo AR B — IR G T R A6 PR A e B R )
b IX P il 90 2R s A RO IK 20 %, & A BRAAS Lo 1 il v 26 f e
Rt DX 0T JEAREAS S8 S RBERE ) BRI (o) BEL 9K — St )@ b1
PM2.5 MRS HUmY), 2 S BUE B XN s K R R 8, R
BURAE 1976 FJE I EOP SUE TR, 8@ RE R LR T 5 B 0 X e (14 4
T, ABEEAS B X s B A AN T R AT AL T8k, U RR 1 AR5
BEDRE, NSk DR384 5 SR IR PA 8 TR R TR el A € 10, g X
AR L Mg ) S RARER, BRI, DAAZ DX v A M AR, S I — Ry
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RIS N TR AR X 35 0 J e 47905 225 E RO E 72 T 22 S22 9, 5 B T otk AR AL
HuIX il 1276 TAEIR A% .

e I B AR R VI R Y 117 BIREA T A2 FE R ZH (whole exome
sequencing, WES) Fl# x4 7 (RNA- sequencing) &I E B X Kk EE 5
7 R AR 1 L P it N AR EL , B T o 14 i R R AR A7 £ 1K [R] 45 D1 450
F (CNVs) , FE WK T SLC39A5. SPTLC3. SLC2A3. TRERF1. LONRF3
AL AR FE RS 1, BS54 3R 5 K] 1 1 (transcriptional regulating factor 1, TRERF1)
A H P RAR B FE R, B B TR TR B ) 2R B
i, RO AR B2 T 77 4T T il

BT T 1 (transcriptional regulating factor 1, TRERF1), X.44: RAPA.
BCAR2. TRERF1, 43T &N 132kDa, {7 T 4L tafk 6p21.2, M 17 MM T-2H AL
FW)IB I e AR At cDNA FRIA SR, £ T H 5-155/-131 DNA J BoH BAE
RE UM 73 B A BIH> ). TRERF1 FFR IS A7 5 & MR VE AN I 2 R Rk i 4 A ek, 28
LT p53 4 e )RR G R LAV 2 K RE A i 2R 308, ' BR Y
Jii. RUUBRAISE FL, HIhRE 5T R RE S A k. TRERF A] DME eS¢ 7
s W L 2] 2 ) 252 s I %) 2 A E SRS W IR (9 7= A b e o OGO AT . B
bbb, HAE—SedE SRR A AL, il Bk, BHE. T E R R,
XKW 7 TRERF1 B 7 TR MEE G R, wIREISA HABMER
1.TRERF1 [ 451

TRERF1 —REM ELE I sk i I 2 ThRe 45 & 7 §1-LXXLL £ 57, H
W25V 2 55 AENEAR-EATHEEEN, w5 btz zaksan S
BE el M H A BAE M . TRERF1 #15 =4> Cys2His2 (C2H2) HEig4hiy,
AT PN BEA BIZ AT —AS o BRHELL AL, /2 BAZ I s PR 7115161, 4 Sp 117,
WTI1UE, NGFI-AM), MBP-182%, MBP-2PAI Krox-2002214 72 f71E (1] DNA 454
BEFF o BEAREE MR LS A SRR AN A R TR B 45 A T iR e S5 o A T
o WETiE N-7AR Iy DX S8k 1) 2 JE BR ik ik ] DL 538 i 5 R #3 /£ DNA E A (1 S b sz
A HEAEA 25 DNA 454 .

ANME AR E Z S IR, WSS DNA T8I BAG AR . BT
5 DNA M H &, FERIE T BBl & A -2 B B RNA-E H BT AH BAF
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o —MIEBLR, &A C2H2 BUEFR W 8 5 78 2 B R b 1 e R 1 R 7, )
CATEZH M I R A R AR BB R, AR 8 A R S It 4 A4 CtRg D
5 DNA HEAE A2 55 F 135012524, TRERF1 78K 5 i v 0 X IR
ANRIEAR U 73 5l B — AN EEFREE T . B T DNA 45690, SR 4 C2H2
S5k, A R-E AU AR AR 2 DNA %5 %8, TRERF1 &4
5 HAER (R 1 SO SRR, LR R R IR 252 A1 343 Z I K XI5
BOR AR, AR CTEFE Spl Al Oct-1 76 P 1Y LR & BT A
DB T AFAERE SRS o MR 553 F1 574 2 M HI X E & AR, © C4Eyir v
TERT — AN EZ S CTFPIRN Oct-2009 kg 3a; DL A T3k 2 956 A1 1003
TSI H S SRR, Fr X e (1 45 Ml Uik B 78 p53 A S B E
[14]
2.TRERF1 K [EBEA B RIFEH

TRERF1 % &ML T A0z, — A HIRFIER B 1 AT RE B AT B s K 745
fiE BUo BEFCR I, 2K B AP PR e PRV 22 25 DR R 2 A A0 T A% 52 A 245 [ e
A K 7-1 Csteroidogenic factor-1, SF-1) (K ¥ iA. Ramayya 205215 31 SF-1
M1 TRERF1 #5385 5€ frAE 52 ' B2 o7, J8id % TRERF1 7E N Jif# JEG-
3 AR R NCI-H295 Rt Rix K8, TRERF1 5 SF-1 ¥3[A1%5 S P450sce Ja3h+
T, B T 2H 3 PASOsce (3RIA , i 25 B2 I ¥ 7= A2 3 . Florence Gizard
S I U AR S5, AR I TRERF1 A LA N P450sce ¥ 53¢ )3 3))
Tk, EF] LB KR TRERF1. CBP/p300 1 SF-1 HI =708 & A%
P450sce ALK ik, £ EARHSH, TRERF1 FF1ES 5 ZRMPSUZ T
CAMP Ml [N J R TA R34, 4 g (377, 41 P450sce. P450c17 F1 P450aro %A
KL, W] TRERF1 HFRIA ] LA A [R] kA () S [F B 5 i, #E0l TRERF1 7]

E A DXCAECRT S P B A A s ade A2 RO AR R T 4 e R AR

Brittz 4b, TRERF1 e WIAAALE TS B B AR A i R ANZH 23, fERIA
AR KFEAREIL P450sce IANIIAIZLZY, Hhin MCF-7. LNCaP 418 &, LA
JF B TSR S8 AL RN i R I A%, TRERF AldE 3G 0 P450c17.
P450aro )15 SE [E BE (K& . Gizard Z5 & ¥ TRERF1 3401 Preg [A]## ¢ i
WK (Bl A 11-I R BilE ). C19 K[l (4- WA DHEAD FHMEREE M

125



TEERUMERRD A, IR R Prog ANER R BIME (11-M 4R R R AT R R D
#*H] TRERF1 X} P450c17 W4 A 4 € IARIRAE ], 2t 2 Bl i 15 2 X1 U
SEUER T TRERF1 411 P450c17 ZEAI 53 X 3RS iR 35 bR 1A 1 RE ST o

TRERF1 &7 LAY SF-1 #HEAEMIE AT LAATT CYPI1AT FERFRIAPO, {H2
PR B A R N TRERFL AR S80S mT RS A LA AL B AT I8 A RS
. CHIJLMEAMS SF-1 MHEAEMM: Sp1BT. c-JunP¥ . DAX-1B7A1
CBP/p3001”, TRERF1 Alfe 5 & A A EH SF-1 MERESYH AR EA
A EAER, 2 52KFRER AR, TRERF1 785 b g2k [ B A 5 i B0 A i o
e EEAER .
3.TRERF1 &4 8 o i H
3.1 TRERF1 YENEEFE TR p21. p27 BIRIEING] T 5% 40 E 3k

S 200 M 344 T S A L o0 24 A AR RR P MR R T R PR . — IR
A AR T A — IR e OT UG B — IR R R & T A id /2 )
5 G1 3 (DNA & %aiiD. S # (DNA & ). G2 1 (DNA A EJEHD.
M 1 CHZ3Z0D, M HIZR, B2 DR, nEE g
INEET I

TRERF1 7] LIE N T 5 CBP/p300 F1 Wilms iRl EH 1 (WT-1)
EEE, BT RBEL4, CBP/p300 Al Wilms R E 1 (WT-1) AMY
SO [ BT s, 30 W) DA MR 248 [ P A s 2EL 2 b F 4 e MR 2

TRERF1 25 [ #hI40fI 85 . IS R¥EWILL HeLa 401 LA 2L I
SEYNM 2 R, @i R A RYIER TRERF1, &KEL TRERF1 £ 4L 40 i ik
PER I M T B0 M AR 7 2 2 DB DA T HeLa 200 M R 2L Fiis 200 M ey 38 5 o 30—
SRR TRERF1 B FERR T p21 A1 p27 2P B30T 10 A7 Spl 45
B, FEE pRB BEERIL/KF, BERAK G1 418 HI % (F1/CDK & & 10 Bmes
PEMY, TRERF1 ZHHBHATZE G1 SRS G4 p A R RE I B . 71 BT 40 G1 3
B S k. BB T TRERFL [RERIE 5 NFSFUMR M8 AT BRI A R 5 fUAH 5% o
R TRERF1 /EN—FhERb 4N AL KM 8 (B R IEVEH

TRERF1 £ T Rk M & 2k (ER) RIZHEEZ & (PR) HI4IH R H#fR
BTEE, SRR R TS BSATVRIG ER YR YT I ORI T A T
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TRERF1 K304 1 5 R 2 22 P R B S AH 5C . )R TRERF1 R 7E AN 2K
JiR R R IA S c-erb-3 Fl c-erb-4 /KPR IEMK, c-erb-3 Fl c-erb-4 SR R Uf
TiE bR S, R, FREE— P LAfE TRERFL 7850 R M 7L e
(RIS AR AR R B B R AR AR M TS A
3.2 TRERF1 53308187 P Ah 3 E 5 I 25 P AH G

At S 25 0 P9 43 AR T HE SRR R (YR T T R B R FITO), R I
F, R 50%HIMERGR 324 CERO FIE JEUR A i FR B X A 555 556 B, Anieta
M 552 R B IR A SE SR 2 A Ak, NP R A TSRS ST T K E TR
T E SR P R R IR 0 B S S R Y. R BLELFE TRERFL fENH 7 A3
DR T <3 St R 5 2 RO 98 3 R P L e R A B AR A B - 52 I HL
TRERF1 5 LR 8 L A7 F (metastasis-free survival, MFS) #H5¢, {HT
JEIZ ok . TRERFIMRNA 7K-F-7J g 5 HAE e i) i [l ) g T e A7 ok
“1, Yi B TRERF1 R ] g 5 SR 23 th B8 25 25 B IR PRAR DG o (HH
B HES SRR B ANUEE Rrdt— P 7T, BRI IR YT IOSE L, bR
2 SME I TRERF1 5 8 112 28V 0%, E— B IR BT, B BT 520
PR TT T 1%
3.2 TdIF1 1 TRERF1 A AHEAEF RS T @4l TR 2REE )

THEH %4 KL, TRERF1 2 5ii@an Bt m¥ee /1, Hodid 5K
i EAZ P BR #5448 (Terminal deoxynucleotidyl Transferase, TdT) HHEHAEMH, &5
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