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Abstract: Objective To explore the expression level of inhibitor of DNA binding 4(ID4) in T-cell acute
lymphoblastic leukemia(T-ALL), and to determine the correlation and mechanism between NOTCHI and
ID4. Methods The expression levels of ID4 in T-ALL patients and normal donors, as well as the correlation
of NOTCHI1 and ID4, were analyzed from the databases of Oncomine and Pieters R. ID4 mRNA and protein
levels were detected by qRT-PCR and Western blot after NOTCH1 inhibition or activation, which were
adopted to verify the correlation. MicroRNA-342 (miR-342) was predicted to target ID4 with the approach of
bioinformatics, and the dual luciferase reporter system was carried out to verify the prediction. ID4 mRNA and
protein levels were detected by qRT-PCR after overexpressing or silencing miR-342. MiR-342 expression level
was detected by qRT-PCR and Western blot after NOTCHI inhibition or activation. Results 1D4 expression
level in T-ALL patients was significantly lower than that in normal donors(P<<0.01); ID4 was negatively
regulated by NOTCH1(P<<0.05); The dual luciferase reporter system validated ID4 as a specific target gene of
miR-342; Down-regulation of miR-342 resulted in sharp increase of ID4 mRNA and protein (P<<0.05), and up-
regulation of miR-342 resulted in sharp decrease of ID4 mRNA and protein (P<<0.05); NOTCHI1 inhibition
could down-regulate the expression of miR-342, and NOTCHI1 activation could up-regulate the expression
of miR-342. Conclusion NOTCHI activates the negatively regulatory role of miR-342 for ID4, then down-
regulates tumor suppressor gene ID4 expression, and may contribute to the pathogenesis of T-ALL.
Key words: T-cell acute lymphoblastic leukemia(T-ALL); NOTCH1; MicroRNA-342; inhibitor of DNA
binding 4(ID4)
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Figure2 Correlation between HES1 and ID4 expression
levels of 92 T-ALL patients from Pieters R database

2.3 ET-ALLHEGIENOTCHI fi i 41D4

it Jurkat4H a4 511 pmol/LAJ FHINOTCHI5
3 R 1y 43 A B 1) 7] Compound E (GST)
Fizs (% BEDMSOAL FE48 h, qRT-PCR4E R 7%,
5DMSOZS FIX HAIAHEL, GSIZ1AYID4 mRNASR
KK FIRZE223% (=301, P=0.001) , WLKI3A;
Western bloty kil Fl K FE 25 54347 i /R GSIZH ¥ 1D4



° 126 ¢ ADYBBRG 381372016 F 25434555288 Cancer Res Prev Treat,2016,Vol.43,No.2

ik FIHZE233% (=28.8, P=0.001) , ULIKI3B.

qRT-PCRf1Western blot¥: 44 ill] £ 5% Y« PCDH-
ICNEEHIENOTCH 155 53 fif f X BFEPCDHAL )
Jurkat4f i P ID4ARY ek, 45 BN, SPCDHX IR
20, PCDH-ICNZ]AYID4 mRNAZE kKRR
%43% (1=19.3, P=0.000) , W[KI3C; ID4FE[1HE
EIKE T IHZE48% (=9.2, P=0.000) , VLEI3D.
2.4 miR-342 {440 [ ID4

i 3 H BT TA B miRN A FE 5L PR 0 55 e
TargetScan, picTar, RNA22, PITAfimiRandalt|w]
i E] LA miR-342 7] LI 454 FID4 mRNA 3°UTR
X [H)55559~566" L, ULE4A.

My o A 1ID4 mRNA 3’ UTR (1) W6 5 2 il
et Ak, FRWPGL3/ID4, ULE4B, 454K
MPGL3/ID44H 5 miR-342 mimics3LH 4L )5, 45
XF REZH U B AR 2¢O (Renilla/firefly ) 9 /b |
58% (r=11.4, P=0.000) ; 5 miR-342 inhibitor
YL S W B AT O T R B 125% (=15.7,
P=0.001) ; TMPGL3/mut/%]5miR-342 mimicsuy
miR-342 inhibitor i Ye J5 1 5 AH X9 A TC ek
A% (P>0.05) , WHEA4C, /- miR-3427] L) 51D4

A 259 O pMso ES) B

W GSI
£ 204
g | DMSO_GSI
g 15 "
% r D4 18kD
2 101 .
Z 051 ID4:B-actin  0.40 0.93

HES1 1ID4

A3 UTRIXAHLE A .
2.5 miR-3421E¥5ID4 mRNAFIE 1143555

$miR-342 inhibitor NC. miR-342 inhibitor .
miR-342 mimics NC }miR-342 mimics¥% 4t Jurkat
Y48 h, i4HiEHID4 mRNA K 2 [ 387K
o qRT-PCRZ5R /R, 5 miR-342 inhibitor NCX}
HRZHAH ., miR-342 inhibitorZH1D4 mRNA /K
W FIHE225% (=21.5, P=0.000) , VLEI5A; 5
miR-342 mimics NCXtHRZI#H ., miR-342 mimics
HID4 mRNARKEIKFETFRHE3IT% (1=19.4,
P=0.001) , ULIE5B., Western blotik il Fl K B
28 L3 Mr 2 7R miR-342 inhibitorZH fID4 35 1548 e
miR-342 inhibitor NCXJHiZ |3 %£233% (=10.7,
P=0.001) , ULEISC; miR-342 mimicsZH1D4
Z235 40 HbmiR-342 mimics NCXFHRZ R IH £30%
(+=18.4, P=0.000) , WE5D,
2.6 NOTCHI#idmiR-3421H51D4 ) Fk

X Turkat 4 43 51 pmol/L GSIFIDMSOAL
P24 h, F¥miR-342 mimicssalliE gL iR GSIFI
DMSOARHEH 2 {148 h, KiIDMSOZS %) BR4 |
GSIAbFZH FIGST+miR-342 mimicsi% YL 2H 4 2 i

25 7 .., DOPCDH D
= W PCDH-ICN
2 207 PCDH-
Zé s 4 PCDH 1oN
2 107 ,
& 057 ID4pactin 0.58 0.28
00 1

HES1 1ID4

A: qRT-PCR results of HES1 and ID4 mRNA expression in Jurkat cells with GSI-mediated NOTCH1 inhibition; B: Western blot results of ID4
protein expression in Jurkat cells with GSI-mediated NOTCH1 inhibition; C: qRT-PCR results of HES1 and ID4 mRNA expression in Jurkat cells
with PCDH-ICN-mediated NOTCHI1 activation; D: Western blot results of ID4 protein expression in Jurkat cells with PCDH-ICN-mediated NOTCH1

activation; *: P<0.05
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Figure3 1D4 mRNA and protein expression in Jurkat cells with GSI-mediated NOTCHI1 inhibition or PCDH-ICN-mediated

NOTCHI1 activation
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A: the binding site of ID4 mRNA 3’UTR predicted by TargetScan, picTar, RNA22,
PITA and miRanda algorithms analysis; B: Schematic representation of the reporter
for miR-342 activity against the ID4-3’UTR; C: miR-342 mimics and inhibitor caused
specific contrary effect towards ID4-3’UTR after using the reporter system in Jurkat
cells (P<0.05), but no significant effect in the ID4-3’UTR-mutant(P>0.05); *: P<0.05,
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A: qRT-PCR results of miR-342 and ID4 expression in Jurkat cells transfected with miR-342 inhibitor NC or miR-342 inhibitor, *: P<0.05, compared
with miR-342 inhibitor NC or blank group; B: qRT-PCR results of miR-342 and ID4 expression in Jurkat cells transfected with miR-342 mimics
NC or miR-342 mimics, *: P<0.05, compared with miR-342 mimics NC or blank group; C: Western blot results of ID4 protein expression in Jurkat

cells transfected with miR-342 inhibitor NC or miR-342 inhibitor; D: Western blot results of ID4 protein expression in Jurkat cells transfected with

miR-342 mimics NC or miR-342 mimics
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A: qRT-PCR results of miR-342 and ID4 expression in Jurkat cells with GSI-mediated NOTCHI inhibition or miR-342 mimics-transfected Jurkat

cells treated with GSI for 24h; B: Western blot results of ID4 protein expression in Jurkat cells with GSI-mediated NOTCHI inhibition or miR-342

mimics-transfected Jurkat cells treated with GSI for 24h; C: qRT-PCR results of miR-342 and ID4 expression in Jurkat cells with PCDH-ICN-

mediated NOTCHI1 activation or miR-342 inhibitor-transfected Jurkat cells with PCDH-ICN-mediated NOTCHI1 activation; D: Western blot results of

ID4 protein expression in Jurkat cells with PCDH-ICN-mediated NOTCHI1 activation or miR-342 inhibitor-transfected Jurkat cells with PCDH-ICN-

mediated NOTCHI activation; *: P<0.05

E6 miR-3424rSNOTCHI1XID4 mRNAFIE H/KERIEEAEIER
Figure6 miR-342 mediated negative regulation effect of NOTCHI1 on ID4 mRNA and protein expression
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