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BE B® HOTEERE T ZNFI74 2N M (NSCLC) HhXd i THEM 2, i& il it StemChecker 754843 #
ZNFI174 3¢ Bl TPEFE AR i s G VIR HE ZVFI74 RISk ; [RIVR B0 M i ZNFI174 328 363K B0k ; 05 2 e i i ZNF174
AR AN Tk A RS AR 5 IR T 2 ML B3RS T PR 4ERFRE T s RNA-seq FISEIT 2 E 2 PCR(qPCR ) A XSG 58 T~ 5 R 3R
MIREM , EER R EF ZNFI74 48 NSCLC Hfouf 40 T el (R VR T, ARk i T Pk I TR BE R B 4 s e /DR A
MR AN AL L(BMIT) (A 2 (ALDH2 ) PRI YEE X Y-HE 2(SOX2) | =i BRIk 1 A2 (HMGA2 ) i - K i
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XEERER A XEHS 1000 - 1492(2025) 12 -2308 - 08
doi: 10. 19405/j. enki. issn1000 — 1492.2025.12. 014

AE /N 48 9 il 985 ( non-small cell lung cancer,
NSCLC) S f i UL B Mt AL , 7™ o il A2 ) A= A7
FifdeEt ' R 40 B2 ( cancer stem cells, CSCs) EL
A BIRIFAEIERE R MR A Sk MR
EEIRE S w4 R T A, T L A
AR5 b A T e 18 2R R, AN RiR YT ROR 18
KRG R R o SR, Mg 4 A 98 L o
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BT R P 1) Rk, 2 CSCs 19 A ) 2
P, HETTT 0T R 1 A e 7 AR TR IS 52 . ZNF174 J2
sy e R KR —— AR A KRR Z
— BT AKX} T ZNFI174 [ 5% 32 248 h A X H 254
PRIRRT " o BTN TR AR VTS SR ZNF174
e IR TR T 7 L, B TE D MR IR T S AR
(B ANT
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1.1 ##
L1.1 zmpe AWREAAE,2937T; AJili s 400, 42
& A549, PCO; Ntz diififl, H520, FrA 4ii & 44
W 3KF 2 Procell A=W RHL 24 7]
1.1.2 X(©H A ZNFI74 % CDS 54T NC_
000016. 10(3401215 — 3409364 ) Je{a ik |, SCH fF
KRy shRNA 80 5 7E ZNFI174 ) mRNA | A9 HAR
J#3°l CAGAGCATCCAAGAAACCAAA,
1.1.3 X% FuniCut™ EcoRT 35 B 5l 4 1) il
1842, 15010ES78) FuniCut™ BamH T 3 B il P
WYITG (555 15003ES76)  Hieff Trans® Liposomal
Transfection Reagent JIig Jfi & 4% I8 4% YL ik 57 (52 5.
40802ES03) ., Hieff® qPCR SYBR Green Master Mix
(No Rox) ($3'5: 11201ES08) Ity [ | 28 35 A= W)
A A FR 2 7] ; DH5Sae Chemically Competent Cell
B35 TSC-C14) I H 5t SR AW RHCA IR
H]RIPA 2L (38 ) (17 % : BLSO4A) (BCA #H
e R s 50 & (8% BLS21A) \DMEM/F12 (%2
5 BL30SA) W B L3 = KAEDHAG R A5
B-27(£25 . 17504044 ) 4 H 3% [E Thermo Fisher Sci-
entific 24 7] ; FGF2 iK1 ( $2°5: 10014-HNAE) |
EGF(17%5: 10605-HNAE ) g 5 4t 5t SO N BE4L
JBefi A5 BRZA W s DMEM e i (&5 4 20 It 1 . 3 T 7R
) (525 C3113-0500) Iy B F 4R IR 40 f LA
FRZS 7] 5 AR B 12 LR (525 . 11218) g A R [H
LABSELECT /A 7] ; SPARKeasy 41l s RNA P 3 5 5t
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HFARRAA,
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Tab.1 Primer sequences

Genes Primer sequences (5'-3")
EcoRI-F; TCTCGAGCTCAAGCTTCGAATTCGCCACCAT
GGCAGCTAAAATGGAGATAACTTTAAG
BamH I -R: ATTATCTAGAGTCGCGGGATCCTTAGTCC
CCATGGTGAAGTCGG
RTF: GCCCCCATCATTGGGAGAAA
RTR: ACCAGGCCCCTCTAAACAGA
ShF: CCGGCAGAGCATCCAAGAAACCAAACTCGAGT
TTGGTTTCTTGGATGCTCTGTTTTTG
ShR: AATTCAAAAACAGAGCATCCAAGAAACCAAAC
TCGAGTTTGGTTTCTTGGATGCTCTG
ABCG2 RTF: CAGGTGGAGGCAAATCTTCGT
RTR: ACCCTGTTAATCCGTTCGTTTT
BMII RTF: CCACCTGATGTGTGTGCTTTG
RTR: TTCAGTAGTGGTCTGGTCTTGT
GAPDH  RTF: GGAGCGAGATCCCTCCAAAAT
RTR: GGCTGTTGTCATACTTCTCATGG

ZNF174

S0X2 RTF: GCCGAGTGGAAACTTTTGTCG
SOX2 RTR: GGCAGCGTGTACTTATCCTTCT
ALDH2 RTF: ATCAAAGAAGCTGCCGGGAA

RTR: GCATTGTCCAAGTCGGCATC
HMGA2 RTF: CAGCAAGAACCAACCGGTGA
RTR: GGCCATTTCCTAGGTCTGCC

115 A& HavKkiflE AR5 (85, FY1501-
UVF) g B w8 A= R (B ) A BRA W) 5 4
LB AR 7548 (K15 . Heracell™ VIOS 160i) I
Z[E Thermo Fisher Scientific /Y 5] ; #§ TA/E G (#l
5 : AlphaClean1300) It 5 VL.7Y Jj FERHEZ AR A PR
Al G B (25 DMA8) I H fE [ Leica
Microsystems /3] ; L 3K (5. 1658033 ) g H 3£
[# Bio-Rad Laboratories /A ; 32} ¢ Y6 € 7 PCR Y
(#15 . LightCycler 96) ItJ B %+ Roche Diagnostics
AN a] s PCR AL AR (BI-S-. Biometra TOne 96 G) g [ &
Analytik Jena 2],

1.2 7%

1.2.1 A#EEFoh MHAELTHR Sten-
Checker ( http://stemchecker. sysbiolab. eu/) 43 #f
ZNF174 LR W] RE & 4 1Y T 20 i 28 Y e Hosg i 1) 1
TR &Y, FIF sangerbox (http ;//sangerbox. com/
home. html) £k b4 {ZF 4, )\ UCSC-Xena i {E )% th

P B TCGA NSCLC % #)% 4 * ZNFI174 3%
(ENSG00000103343) 7TEA- MEA I F L . AR
AP S B B TR 3G B, T A IR Y
DNAs g T-HPF43 o XA FRIB(E BT log, (x +
0. 001 ) 724 , Zx ] HAE NSCLC PRkl

1.2.2  RNA-Seq o #1 N #J5 i W )5 £ dl , &
FastQC s H )5, {# F Trimmomatic B3 )7 41 5
i, i3 TopHat2/Cufflinks/STAR #4773 bt % K2
€, HTSeq hBIGE T sRAN K K-, deeptools J]
TEES M. X5 bw SCHF A TGV
(2.16. 1) AT AT AL, DU LS IR R 3658 Je 22 5+
1.2.3 wmief ALRATAGHELYETE
5% CO, {37 CARIRSFIRAG B AN 10% i+
ML 1% 55875 R 1) DMEM @i R et 7%
1.2.4 miefe A& ff 37.5 ul 19 5% Geisn
500 L Y opti-MEM 7E 2 {5 B 5 min, B8] 4
5 pg HEBORIA 2.5 g RIRAR UKL VSVG.5 ug Y
A5 R P8.9 IRE A 500 L f) opti-MEM 1,
i ESE R P AR IR & = B E 1S min J5 A0
NN T0% 1 293T Aifigrh . 16 h J5 # f 1 5%
SR U 24 b SOBOE IR LN B IO A
BEIE 309 Je AT W AF R YL A A b, O A B AR
172 (58 15 55 H LA M 2R T 0.8 g/l 19 SR B
Jio YL 24 h SIS A 2 e/ pl BERR F R 58 A
BFRIL2 T 48 h, JEH A 1 neg/pl RIS R R 1)
TERIEFREARLEIGI

1.2.5 S8t %8 & & PCR (quantitative real-time
polymerase chain reaction, qPCR) 7 8 i H 437
A 12.5 ng () cDNA, 3% J# 2 0. 125 umol/L )
HIGE 5190 DA S8 AR 172 (%) SYBR Fie i qPCR {4
Fo I TOCES RBOR B PCR JE#:, i F b e
iy 2 0] ik PR 3Rk B R4 T 5 B0 AT

1.2.6 Western blot 523 i i RIPA 2% 00 40
it A 2 R T HR IR, (i BCA 3870 0K 28 (1 vk
TEN 2 g/ pl, BEEAR RSS20 pg dHE
25 SDS WL UK e M58 = AL P IE  RN B O'G ,  ad 2
PR 3 R AR 7 e PR 58

1.2.7 Fafemak ki A KRS R4 40
HATIHACAL T, SR 05 B O USCAR , 5B 3 I3 1Y 35 57
S&. FH PBS {HUEANMI 2 ¥k, LA BREk B A I3 1
AT o o FH 1 4 5 7 i Ak 0 i, O AT At
Bo R 20 % b 32 A R I R 12 AL SR AR, 1 000
R/ Lo Rl ar ARy 12 FLARCE T340 T %
I, HE 2 ~3 d LRI FREE . HigR 14 d Jf gt
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1.2.8 FUKBARAME IR KGR AN shRNA Fif
JE 5 1A BE IR K, B T4 3% 45 il 0 17 [0 s i) £k Pk
PLKO. 1 AR 3F 17 i 3% = o ¥ ™ 9 % Ak 2]
DHSo HJf i A LA ARG SR BT 37 CHEiRRE
TR LR 12 h, SR 5 BRI v B R AT DU P 560 o
B1Y) 5 L3 1 o ZNFI174-shF 1 ZNF174-shR .
1.2.9 SR ZHARME TEZNFI74 L R B
IEJZ 1) PCR 514 5" % 5] A2k M4k pLVX kA4 K by
U FE 3, Bl 9 % W36 1 | ZNFI174-EcoRI-F #i
ZNF174-BamH [ -R, fifi i EcoR I #1 BamH T R
PEN VIR XT pLVX AR HE A7 0BG U, fiff FL 2 M1k
T 3 B R I L UK A B VD 7 ), O DS ek Ak
) pLVX 1K H Bt B &1k i pLVX # ik 5
ZNFI174 B 7 Bedie 12 3R A fEE A ML T
HATH N o B 2H B N e AL E) DHS o H -
WA LA B RRE #5318 F 37 CHERE SR P i
I 12 h, SR 5 BRI s B E A T e 4

1.3 ZFit=43E R Graphpad Prism 8 4% {f
BT, A A S5 ek ~r A 3 WK, IR
SEERE ] 2 AN ST REAS . SRER A R R IR, B
Palhx £s WA R, JrEFFHERMET WAL L
RS AEAS ¢ K 55 5 22 2 [ Lb 35 U)o T B IR 3R
220300 Bt K g nY i 2 K OE N o =0.05,
PLP<0.05 H2EFAGIT#E L,

2 #R
2.1 4{=4#F ZNFI174 5 NSCLC @A F £ ig

A B

Embryonic stem cells

Embryonal carcinoma Neural Stem cells
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Intestinal stem cells Spermatogonial stem cells

BXFR  JEid StemChecker 1E4 T H 73 #7, 4871
ZNF174 3% T A 7] 26 B 1 240 0 ) 52l , 45 28 R,
ZNF174 FS5AE WG T 40 b & 48 7E R (IR TA)
PE— BT 45 SR BoR , ZNF174 3 5050 i )8 45 40 g
RS AR I Naong F1 E24 (4 2 35 02 7E iR
THECE 1B) IEW ZNFI174 540 T2 UIAH G
AWFFEE FAWTFE T mRNA AL F5 £ (mRNA
expression-based index, mRNAsi ) 5
ZNF174 FRKF-Z R K F o BT TCCA $dls g
BT AEAZ S BT S5 2R B, ZNF174 3k 5 5 mR-
NAsi F8FRE IEAI (P <0.000 1), F B NSCLC ZH
MR TR RS 5 (1 1C) o 25 LRIk, ZNFI174 18
3458 NSCLC i1k e fe 1R
2.2 ZNFI74 SRR B EFSHMENEE
B REEIAR pLKO. | M T ZNFI174 fK )
BokL (& 2A) o B, FHA8 0 35 40K pLVX # T
ZNF174 333K 1) kL (18 2B C) o Sanger /7 2
7N ZNF174 1] shRNA J¥- 5 F1 2 19 4 B )5 5 35 i)
AR F AT (B 2D E) .
2.3 ZNFI174 gi{K#1 ZNF174 i3 iA K NSCLC 48
MR [l ZNFI74 BRI ZNF174 3355k
F P g NSCLC 41 Jifg A549 . PCO F1 H520, Ff-1E
JEGE 72 h o O G g 2R 2 0 i )7 0 A P T 4R
I RNA A BURAIER RERCE . qPCR 45 R BIR
SR R AR L, e ZNF174 R AR 2H 9 B 10 40 g v
ZNF174 () mRNA 7KK [ AS49 (P <0.05) .PC9
(P<0.01) H520 (P <0.05) | (E 3A) ;8L ZNF174
A PR R A ZNF174 1) mRNA KT
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Fig.1 Bioinformatics analysis of the effects of ZNFI174 on tumor stemness

A: Enrichment of ZNF174 across multiple stem cell types ( Radar plot) ; B: Impact of ZNFI174 on tumor stemness markers ( Radial analysis plot) ;

C: Association between ZNF174 expression and mRNAsi scores in NSCLC patients ( Box plot) ; *** * P <0.000 1 vs ZNFI74 Low group.
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Fig.2 Agarose gel electrophoresis image of plasmid

A Agarose gel electrophoresis of linearized pLKO. 1 plasmid; B: Agarose gel electrophoresis of CDS ( coding sequence) amplification; C: Agarose

gel electrophoresis of linearized pLVX plasmid; D: Sequencing results of pLKO. 1-ZNFI74 and alignment with the ZNF74-F primer sequence; E: Se-
quencing results of the pLVX-ZNF174 plasmid and alignment with the ZNFI174 CDS sequence; M: Marker; 1: Control plasmid; 2 Linearized pLKO. 1

plasmid; 3. Full-length CDS sequence of ZNFI174; 4. Control plasmid; 5: pLVX vector digested with EcoRI and BamHI restriction enzymes.

[A549( P <0.000 1) ,PCO(P <0.01) H520 (P <
0.001)] (B 3B)., Western blot %5 . i 75 & Y
ZNF174 w415 8 1 Al b ZNFI174 1) 8% (K
REAR (& 3C) &Y ZNF174 33 3235 2099 75 1) 4f it v
ZNF174 Wi K (B 3D)

2.4 ZNF174 33 NSCLC 28 A i B Jed F 48 At B Bk Ak
HEISENE i T 40 A A BR S2 I, B P bR 1
5T, B A M T A M ISR ZNF174 5% b I
T R m . XA 14 K45 R S BOR,
ZNF174 FiARAL 0 b I8 40 M i BR 2 35 PR AR, HL
T I T A0 MO ER AR B SN 78 = Fh A R
Biit2p L. A549 (P <0.000 1) .PCO(P <0.000 1) .
H520(P <0.000 1) (& 4A) ; 320 ZNF174 Bk
il e 9g T 200 L B ER BE ) o 5 e IR LA B2, ZNF174
T FER L B B T 40 B R =R S R R, LB Y
T4 ek ELA B 1 A, 3 — 2 R A% [RI A A =B

YA ZE P — B AE : AS49 (P <0.000 1) \PCO(P <
0.000 1), H520 (P < 0.000 1) (& 4B); % ¥
ZNF174 32 3R A8 3 g 1 20 i sBR B8 g o R,
ZNF174 fg ik NSCLC. o [ 1~ 240 M (1 T2 BRI A= K
2.5 ZNF174 % NSCLC B F X EERE
BRI X AS49 A MUAE A HE T RNA-seq Ml 77, XF
FE X RRAL S ZNFI174 G fIRa i e 465 58 o Iy 5t
St My bw #8205, 8 A TGV Hiiff 174y
BrAm Ak, 45 s, ST IRAIAH L, ZNF174 §i
)5, BMII . ALDH . SOX2 . HMGA2 FI Snaill %54 Fh
I Ie TP T DR ) 06 {34 A il I, R AE A Ak P
TR FEREIR(ES) .

A549  PC9 Al H520 = Ff NSCLC 41 Jfii &
qPCR il (1 52 36 25 2R 8w, ZNF174 @5 , 45 40
i 28 T A DG R IR A R KO 4 B 3 T
(F6A ~C) . 7E A549 4l rp , BMIT 3¢ 35 5 AR I
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Fig.3 The expression level detection results of ZNF174
A . ZNF174 expression levels at the mRNA level in shCtrl and shZNFI174 group; B: ZNF174 expression levels at the mRNA level in the control

group and ZNF174 over-expression group; C: ZNF174 expression levels at the protein level in shCtrl and shZNF174 group; D: ZNF174 expression levels

at the protein level in the control group and ZNFI174 over-expression group; * P <0. 05 vs shCtrl group; *P <0. 01, #¥P <0. 001, **P <0.000 1 vs

Control group.
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Fig.4 Screening of tumor stem cells in ultra-low adherence dish suspension culture

A Enrichment of tumor stem cells in shCirl and shZNF174 group at 7 and 14 days of suspension culture; B: Enrichment of tumor stem cells in the

control group and ZNF174 overexpression group at 7 and 14 days of suspension culture, and the results of tumor stem cell sphere diameter statistics at the

14th day ( x40); **** P <0.000 1 vs shCtrl group. * P <0. 001, **P <0.000 1 vs Control group.
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B 5 IGV A[{#l{k ZNF174 RNA-seq Z£5R
Fig.5 Visualization of ZNF174 RNA-Seq results using IGV
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ZHRP PR R TS LU NSCLC #8174 .
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ZNF174 @il i Rk e e i &R, AR OF 5 e D)
RBJZTHUESE T ZNFI174 1335 7K F-5 NSCLC 4f fifd
T PEFE AR (R RE ) S IEAE G, X — & B
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Fig.6 Detection of tumor stemness-related genes
after ZNF174 knockdown
A: mRNA expression levels of tumor stemness-related genes in the
A549 cells in shCtrl and shZNF174 group; B: mRNA expression levels
of tumor stemness-related genes in the PC9 cells in shCtrl and shZNF174
group; C; mRNA expression levels of tumor stemness-related genes in the
H520 cells in shCtrl and shZNF174 group; * P <0. 05, ** P <0. 01,
**P<0. 001 vs shCtrl group.
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The impact of the transcription factor ZNF174 on tumor stemness

in non-small cell lung cancer
Feng Xueyi, Dai Qian
(School of Life Sciences, Anhui Medical University, Hefer 230032)

Abstract Objective To explore the effect of transcription factor ZNFI174 on the stemness of non-small cell lung
cancer (NSCLC). Methods StemChecker online analysis was employed to assess the impact of ZNF174 on tumor
stemness markers. The ZNF174 knockdown plasmid was constructed via restriction enzyme digestion and enzyme-
linked assembly, while the ZNFI174 overexpression plasmid was generated through homologous recombination.
Lentiviral infection established stable cell lines with ZNF174 knockdown or overexpression. Tumor stem cell sphe-
roid formation assays were conducted to evaluate stemness maintenance capacity. RNA-seq and quantitative real-
time polymerase chain reaction (qPCR) were utilized to detect effects on key stemness gene expression. Results
The transcription factor ZNF174 promoted cellular stemness in non-small cell lung cancer (NSCLC). It promoted
the expression of key stemness genes: B-cell-specific moloney murine leukemia virus insertion site 1 ( BMII) , ac-
etaldehyde dehydrogenase 2 (ALDH2) , SRY-box transcription factor 2 (SOX2) , recombinant high mobility group
AT hook protein 2 ( HMGA2) , and snail family transcriptional repressor 1 (Snaill ) and enhanced tumor spheroid
formation in NSCLC stem cells. Conclusion ZNF174 promotes the expression of tumor stemness genes in NSCLC
and may become a novel therapeutic and prognostic target for NSCLC.
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