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Abstract: The tumor suppressor P53 is a transcription factor that activates transcription of a number of target
genes to regulate cell cycle arrest, DNA repair, immunity, inflammation, and apoptosis. Our previous study
showed that zinc finger CCHC—type containing 10 (ZCCHC10) plays an anti—oncogenic role through activat—
ing P53 in lung cancer and acute myeloid leukemia. To further investigate the mechanism of ZCCHC10 in
acute myeloid leukemia, transcriptome analysis of ML2 cells overexpressing ZCCHC10 gene or empty vector
was performed by RNA sequencing (RNA-seq), and a total of 1 284 differentially expressed genes were iden—
tified [llogy(fold change)l =1, ¢ value < 0.05], including 778 upregulated genes and 506 downregulated genes.
The chemokine CCL18 was significantly upregulated (18—fold) in ZCCHC10—-overexpressing ML2 cells. Bioin—
formatics analysis revealed that the CCL18 gene promoter contains two P53 response elements. Biotin—labeled
DNA affinity assay and chromatin immunoprecipitation (ChIP) assay confirmed the binding of P53 to the CCL18
promoter. Luciferase activity analysis showed that P53 enhanced CCL18 promoter activity. The study sug—
gests that ZCCHC10 promotes CCL18 gene expression through activating P53.

s B HA: 2023-05-22; 1 E BHA: 2023-10-20; M4&E% BHA: 2024-04-17

EETA: HEK AR EA I H (82070155); 15| S:hly BHE & B &1 H GEFF 20222Y1002)

EE R XIPLm(1995— ), 2o, WIRTZRBR A, -1, A5 MEE: HRIIR1980— ), &, WIALIRIMN, Bl FAR 200, 52N F 224 22 h)f
%, E-mail: 13737191919@ymun.edu.cno


mailto:13737191919@ymun.edu.cn

122 oA B

2024 4

Key words: acute myeloid leukemia (AML); zinc finger CCHC—type containing 10 (ZCCHC10); tumor sup—

pressor P53; C—C motif chemokine ligand 18 (CCL18); transcriptional regulation

SPERE R MU (acute myeloid leukemia, AML)
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Z BRI A 2 E ThermoFisher Scientific 2
o 5% PS3 PRI F 32 Cell Signaling Technology
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N R0 HEK293 F1 AML 41 i & (M2
T OCI-AML3)¥ I AR T AE R AT PR F
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TH AN 19 W0 (T 55 R AR FE 2) A0 RPMI 1640 B¢
DMEM 53251 F 37 °C.5% €O, &1F MR,
1.3 JRAGE

it K P TR W FE R AR pTAL-Luc Al
T B O G ER B SR R A pRIL-SV40 AR F 55
Clontech 24 1), JFiA% KB HAEK pCEX-4T-2 1
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B A WA P53 W TG (P53 response element,
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HEK293 4Ll 7 7E 24 FLAkh, FIHFE G4 R
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KEGG {5 5l & 4. AR4E P EN/NEIFHE
HI|, 25 RPN E LRI 3 ME T RO
4 L HPFE T (extracellular matrix, ECM)-3Z 440 &
YRR 40 60 R 240 s P32 A B4 R 35 i 4
MR G 1) Horp, AUAEE -4 732 A B4R
HEE AT 11 S8R F[CCL2.CC14.CCIAL2
CCL8 .CCL18 .CCL20 .CXCL7 (PPBP).CXCLIO .
CXCL12.CXCL13.CXCL14]Al 1 A~ fbH 152 14
CCR7; CCLI8 Hl CXCL7 7Eid3Rik ZCCHC10 Hy4H
Ji e R B, T Al A Ak R Y 2R R R R
(F1)o SXTREAIMLL, £ ZCCHC10 i F k4
CCL18 Hl CXCL7 MR IEAK 43 38 T 17.64
fi[llog,(fold change)l=4.14, P=0.000 8, ¢=0.003 3)
F1 2.11 fi5[llog,(fold change)l=1.08, P=0.001 5, ¢=
0.005 9).

22 CCLI8 EEE#FLEE P53 RETH
IR ZCCHC10 f22F CcCL18 FEHAY
Bk, M ZCCHC10 7] LMER P53 B H0E K £
FERI, BRI, b THIE ZCCHC10 SEF R & i
P53 ¥ CCL18 B e 5%, TATTH Sei@ it A=)
GRS T cCL18 BENE 3. Bt
Py A S g B R AR O R B KA SR —
UG T (initiator) F N FI—1> TATA &9, AFEFHEH
B SRR O A B0+ 1 1) — M A, BT -3
43 7, HARSFFS1N BBCABW (B=C/G/T, W=
AT TATA S HA T-30 £-23 fok-31 £-24
7, FESFRPS A TATAWAAR (W=A/T, R=A/G)", F
T TSSW 3K AF (http://www.softberry.com/) 4 73 BT i
/N, CCL18 & K & A — A WAL i 8 i 1 7 51
(CCCAGA, 1T -3 £+3 fir) A—AHAIE TATA

®1 ERRFBEEERBEN 31 KEGG FSEK
Table 1 Three KEGG signaling pathways with the most significant enrichment of differentially expressed genes

Name P value Upregulated gene Downregulated gene
ECM-receptor 7.48E-11 CHAD, COL1A1, COL4A2, COL6A3, GP1BA, THBS1, THBS4
interaction ITGA11, ITGA2B, ITGA3, ITGAV, ITGB3,

ITGBS, ITGBS, LAMB2P1, LAMA3, SPP1,

THBS3-AS1, TNXB

Cytokine—cytokine 1.05E-09 CCL18, CXCL7 (PPBP), CSF1, FLT4, IL1RAP, AMH, BMP2, CCL2, CCL20, CCL4, CCLAL2,
receptor interaction KITLG, LIF, LIFR, TGFBR1, TNFRSF21 CCL8, CCR7, CXCL10, CXCL12, CXCL13,

CXCL14, IL17D, IL18RAP, IL1B, IL1R2,
IL20RB, PRL, TNFRSF1B, TNFRSF9

Hematopoietic 1.43E-06 CD22, CSF1, GP1BA, HLA-DQA1, ITGA2B, CD1C, CD1D, CD38, HLA-DMB, IL1B,

cell lineage ITGA3, ITGB3, KITLG, TFRC
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Fig.1 Volcano plot (A) and heatmap (B) for the differentially expressed genes between ML2-ZCCHC10 and ML2-Vec-

tor cells
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B(TATAAAAA, (Vi TF-31 24 1) (Kl 2A) 2T
JASPAR #K 1 (https://jaspar.genereg.net/) [ 7 i 45
RIIR, CCL18 BHR i E &AW P53 It
4 (p53RE), 23T -1 413 -1 394 (p53RE1)
1727 2-711 (pS3RE2)-
23 PS3AIUESE CCL18 ERMIBEF
FRATR FH e (0 G e HL T UE -PCR ik 200
UETE ML2 4t P53 2/ Ae4s &3 ceL18 £
JA3IF1 pS3RE Lo 45K pS3REL FlpS3RE2
HRAT LA P53 HLAARTIVE TR (Kl 2B), Ui P53 fig
5 ccr18 BHJGhT1 pS3REL Fl pS3RE2 4565 o
AL, FRATHI A TE R IE R KK T GST-
P53 RG] 20), R ZERic DNA 25
MEZH AT T P53 S H A% pS3REL .pS3RE2
Sty o GEFERM: BERIY pS3REL A p53RE2 AT
LUK GST-PS3 ULIE T2k, 421 pS3REL F
pS3RE2 ANREKS GST-P53 ULiE K (K 2D), 1A
P53 RE A4S A B cCL18 3L 8h T X 1) S 2

WIS R TG - (pS3RET F pS3RE2).
2.4 P53 1R CCL18 EE RS

R SEEUESE PS3 AT AL A # ccL18 F
s b 2, TATBEEP RS
Rl PS3 SRl L 455 F ccLs Jh B AR i
A S AR (B 3)3R W BEFE P53 HIFRIAHGIN, %%
Yt pS3RE-Luc AHMEAYZECR BHETERG N, T4 5y
mpS3RE-Luc 20 Hi 1) 2¢ ' 28 B I 11 T i & 22 1k,
BiPH P53 4 A cCL18 JA 3 FIX ) p53RE
ARHE ceL18 FEH AL SR

3 iFig

VR CCL18 A S IE A 1
TUSHIIES, FERZHUAE WNFLIRE il 0 5§
I SRR A, T s L4 CCLI8 R
KHEBREBUG A RS, H CCL18 Wik 14 s
I BRI B W TS BT A AR IR R
CCL18 7E AML h iRk M H 5 WF M C R,

H p53RE1 F;Z» pS3RE2 TATA box Initiator
T |
<« =
R1 R2 /
AGGCATGGTGGCACATGCCT GATCTTGGAACTTGTCA TATAAAAA CCCAGA
(-1 413~-1 394) (=727~-711) (-31~-24) (-3~+3)

mp53REL: AGGaATaGTGGCAaATaCCT mpS3RE2: GATaTTaGAAaTTaTCA
GV
kb M 1 2 3 4 5 6 7 8 9 M

PCR using primers F1/R1 180
130
> GST-P53
S - ) %
533 W 55
400 43
300 34
200 2%
PCR using primers F2/R2 10
!
(93 . . ,‘26
O R S

« — GST-P53

288 :_
300—
200—

(B) (D)

B2 P33ATLEEE CCL1S EERBEIFLE

(A) CCL18 AR 3y F =& A, FURL A= F2/R2 £ 70 T 4 & i %)k L0 -PCR 369 31 M xt; (B) F & o)k LI -
PCR =449 @ik B; (C) 8 AR O R Bk B, M: &G RH5-F 24, I RiFFeia i Lk, 2: IPTC #3556 h A gk,
3: IPTG # Fm i L M5 0 L k&, 4~6: 3 RiFshik, 7~9: 3 K#eblik; (D) A4 F 4712 DNA Ef Lk,

Fig.2 P53 binds to the CCL18 promoter

(A) Schematic of the CCL18 promoter. F1/R1 and F2/R2 are primer pairs for ChIP-PCR; (B) Electrophoresis of ChIP-PCR pro—
ducts; (C) Electrophoresis of the bacterial proteins. M: Protein molecular weight marker. 1: Lysate of uninduced bacteria. 2: Lysate
of IPTG—induced bacteria. 3: Supernatant of bacterial lysate. 4~6: Washing solution. 7~9: Elution solution; (D) Biotin—labeled

DNA affinity assay.
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Fig.3 Luciferase activity analysis
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