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Abstract: [ Objective] The aim of this study was to detect the effect and mechanism of EZH1/2 inhibitor UNC1999
on hepatocellular carcinoma cell line SMMC—7721. [Methods] Two groups including DMSO group (control group) and
UNC1999 group were treated with different concentration of DMSO and UNC1999 for different time, respectively, then
OD values were detected by using CCK-8 kit to screen the appropriate action concentration and time of UNC1999. Cell
proliferation rate was detected with EdU (5—ethynyl-2-deoxyuridine) Cell Proliferation Kit. The clone formation ability of
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cell was investigated by clone formation assay. Wound healing assay and transwell assay were used to detect the ability of
migration and invasion. Annexin V=FITC/PI double staining assay was performed to detect cell apoptosis. Flow cytometry
was used to detect cell cycle. RNA-seq was performed to detect the cell transcriptomics. qRT-PCR was conducted to in-
vestigate the related genes, including EZHI, EZH2 and NECTIN4. Western blot was conducted to detect the expression
of EZH1, EZH2 and H3K27me3. [ Results ] Compared with the control group, the UNC1999 group showed lower cell
proliferation , inhibited ability of migration and invasion (P < 0.05). In UNC1999 group, G0/1 block occurred in the cell
cycle (P<0.05) , while cell apoptosis had no significant change (P > 0.05). [ Conclusion] UNC1999 could inhibit HCC by
suppressing the expression of EZHI and EZH?2 both in protein level, as well as their function of catalyzing histone methyl-
ation. EZHI and EZH2 play important roles in HCC, which may be potential targets for HCC treatment. UNC1999 could
significantly promote the expression of NECTIN4 isoform which has been reported to be associated with the response to

anti—cancer drug, suggesting that the combination of EZHI/2 inhibitor and anti—cancer drug may exert greater effect of

inhibiting HCC. This can provide a new idea for clinical drug treatment of liver cancer.
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MH P RE IR 5L . il TSR 19 200 L AR Sk 19 92 i
FEFLARE LR 3 4 AT LR, PBS SRR TR 3k L 2%
BRI AN, 5597 72 b, T8 B R,
1.2.6 Transwell x4z £ i 4 £ RELK . T
Transwell /N2 P& [ 100 L FE 5 R (HE R 250
we/L) , FERCHE [ o FH TG LT 15 7 J 05 200 e o) ol o
Y B, TR L B 3 5x10°/ L, TE/NVEAMINA
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Fig.1 The decreased cell viability of SMMC-7721 after
UNC1999 treatment
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UNC1999 inhibited the activity of cell clone formation of SMMC—-7721. The cells were fluorescently stained with EAU (red) while the nucleus

was stained with Hoechst 33342 (blue). The EdU—positive cells in DMSO and UNC1999 group were shown A and B, respectively. Scale bar = 100 wm.

The proportion of EdU-positive cells between two different groups were analyzed in C, 1) P<0.001. Cell clone formation assay was conducted to

detect the cell clone formation ability of SMMC—=7721 after treated with DMSO (D) and UNC1999 (E). The number of clonies between two different

groups were analyzed in F, 2)P<0.05. n = 3.

E2 UNC1999 # il SMMC-7721 K& 58 #0 52 BE 7 Y 8¢
Fig.2 UNC1999 inhibited cell growth and colony formation of SMMC-7721

(1 =6.766, P =0.0025; & 6D) , 22 S HA G511
2.7 UNC1999 & ¥ SMMC-7721 [5 AR % R 2
T EREN S 5

it — R AN B AE L, AT A B UNC1999
RE A4 ] 968 1 2 Bh A= 2 D Rg , ik — 20 5%
UNC1999 & AE D RE R ALH , #E4T T RNA-seq ki il
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PRI T B B B2 1 7 Be . FDR & X P B 2 A
EJE A ]



826 LR Al (B 2R %404

DMSO x 0 h UNC1999 X 0 h

UNC1999 % 72 h

DMSO x 72 h

300 =

200

100

Migration length/pm

' DMSO UNC1999 E
UNC1999 inhibited migration ability of SMMC- 7721. Wound
healing assay was performed to investigate the migration ability of
SMMC-7721 by measuring the migration length. The migration length
of SMMC-7721 treated with DMSO was measured after 0 h (A) and
72 h wound healing assay (C). The migration length of SMMC-7721
treated with UNC1999 was measured after 0 h (B) and 72 h wound
healing assay (D). The migration distance between two groups were
analyzed in E, 1) P < 0.01. (Each histogram showed the migration
length at one high magnification, scale bar = 500 pm, n=4).

B3 UNC1999 i SMMC-7721 B9iE % 88 51
Fig.3 The decreased migration ability of SMMC-7721
after UNC1999 treatment

2.8 UNC1999 1% i# ATy 40 it NECTINA R 1%
TN T A M s a5 R 2 e, R
UNC1999 7£ 5% 5f /K V- JF K5 W EZHI } EZH2 (1)
Fih K, T2 1 ] qRT-PCR #E4T 564 ; W] i %
L UNC1999 AbFH 5 , SMMC-7721 & o7 i 2 F R
F K &y NECTIN4 (ENSG00000143217) , i% H [H 5
i3 24 B %) 245 P AU AT G X B R T IR AT T
B, % AR ] qRT-PCR HEATERIE . 45 R &
5 DMSO £ %] ., UNC1999 £ 1) EZHI (1 = 2.279,
P =0.0849; 81 8A) 5 EZH2 (1K 8B) K& A AH % 33k
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DMSO UNC1999 DMSO UNC1999
UNC1999 inhibited the invasive and migrated ability of SMMC—
7721. Transwell assay was conducted to investigate SMMC-7721 inva-
sion after treated with DMSO (A) and UNC1999 (B). The invasive
cell number of SMMC-7721 between two different groups were ana-
lyzed in E, 1) P<0.05. Transwell assay was conducted to investigate
the migrated ability of SMMC-7721 after treated with DMSO (C) and
UNC1999 (D). The migrated cell number of SMMC—7721 between
two different groups were analyzed in F, 2)P < 0.001. (Each histogram
showed the invasive cell number at one high magnification, scale
bar =500 pm, n=5).
4 UNC1999#H SMMC-7721 iR R R EBEEN
Fig.4 The inhibited invasive and migrated ability of
SMMC-7721 after UNC1999 treatment
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BASIHEE X (P<0.05),
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H3K27me3 3%

WAVERI EZHI B EZH2 19 55 R 26 35 7K F
2 KIAEFE R KSE F, UNC1999 -k B & 4171
WA I R 0 e oK O i i — 2P R R FUKOF L5
WE o 459 % B UNC1999 REHM il EZHI (1 = 4.032,
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DMSO UNC1999 C DMSO UNC1999 D
UNC1999 could not influence apoptosis of SMMC—=7721. Apoptosis state including early apoptosis ( Annexin V positive and PI negative) and late
apoptosis ( Annexin V=PI double positive ) were shown in cell percentage by flow cytometry (A=B). The proportion of SMMC—=7721 in early and late
apoplosis phase between two different groups were analyzed in C and D, respectively (n = 6).
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Fig.5 UNC1999 could not influence cell apoptosis of SMMC-7721
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DMSO UNC1999 C DMSO UNC1999 D
UNC1999 influenced cell cycle of SMMC—7721. Flow cytometry was performed to investigate the cell cycle of SMMC-7721 after treated with
DMSO (A) and UNC1999 (B). The proportion of SMMC-7721 in GO/1 phase between two different groups were analyzed in C, 1)P<0.05. D showed
the proportion of cell number in S phase in two groups and the differences between them, 2)P<0.05. n = 3.
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Fig.6 UNC1999 could altered cell cycle of SMMC-7721
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UNC1999 influenced transcriptomics of SMMC—7721. RNA-seq was detected to investigate the cell transcriptomics of SMMC—-7721 after treated

with DMSO and UNC1999. The differentially expressed genes (DEGs) between two different groups were showed by red dots in A, and the up—regu-

lated genes were represented in the right side while the down-regulated genes in the left. B showed the enrichment result of up-regulated and down—

regulated GO Terms in biological processes (BP) , cellular components (CC) and molecular functions (MF). The class of the pathways of DEGs were

analyzed in C. DEGs KEGG enrichment plot was showed in D, and the colors of the points correspond to the different P-value range.
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Fig.7 UNC1999 altered transcriptomics of SMMC-7721
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Table 1 The statistical result of RNA—seq map in DMSO group and UNC1999 group

Sample Total paired reads Paired mapped reads Unpaired mapped reads Unmapped reads Total mapped
DMSO 19428372.5 0.939548333 0.014048578 0.046403089 0.953596911
UNC1999 19447736.0 0.951100735 0.012692377 0.036206888 0.963793112
P =0.0157; K1 9A) \EZH2 (1t = 7.197, P = 0.0006;
BOA) M H R IK , 22 57 BA gL it L (A 3 93 ®

9C,D). T EZHI2 WE W YIReZ — &% H3K27

AT = W AL, T2 [A) B RS I H3K27me3 19 8
El%%a_'ha M (¢t =3.489,P = 0.0251; K1 9B) , &
UNC1999 REf i H ik (EI9B) , 2 5 A G it
HE X (E9E),

AR T, FAT LR H EZH 172 e 51
PO UNC1999 4bH T4 41 i SMMC—7721 , 6 1]
T2 E SMMC-7721 () 24 Wb | 400 45
VT 259 % I 5w A VE TR BL A o &5 R Won
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Table 2 The up-regulated genes in UNC1999 group

Gene_ID FPKM_UNC1999 FPKM_DMSO log2FC FDR P Name
ENSG00000143217 1.74 0.29 2.152648148 0.048659509  9.11E-05 NECTIN4
ENSG00000139438 1.975 0.66 1.647722677 0.021521034  2.19E-05 FAM222A
ENSG00000088854 0.36 0.12 1.606731287 0.048659509  9.27E-05 C200rf194
ENSG00000135636 3.065 1.205 1.562729637 0.011105304  9.17E-06 DYSF
ENSG00000109971 1642.745 614.3 1.428968541 0.000101237 1.86E-08 HSPAS8
ENSG00000224411 37.165 14.52 1.424949529 0.000101237 1.93E-08  HSP90AA2P
ENSG00000080824 429.605 175.635 1.409644806 0.011604621 1.03E-05  HSP90AAI
ENSG00000107984 44.635 20.29 1.331497529 0.000314318  7.98E-08 DKK1
ENSG00000143797 4.445 2.05 1.17636482 0.032464612  4.00E-05 MBOAT2
ENSG00000142669 102.695 51.495 1.046316055 0.000826652  3.15E-07  SH3BGRL3

%3 UNC1999 AH T EAMERETSIR
Table 3 The down-regulated genes in UNC1999 group

Gene_ID FPKM_UNC1999 FPKM_DMSO log2FC FDR P Name
ENSG00000244879 2.765 4.43 —-1.068884042 0.048872151 9.62E-05 GABPBI-ASI
ENSG00000063438 42.175 105.325 —-1.403743141 0.006435532  4.90E-06 AHRR
ENSG00000189060 103.575 327.685 —-1.594535781 0.038163655 5.09E-05 HIFO
ENSG00000160323 0.38 1.55 -1.751740686 0.012291274 1.17E-05 ADAMTS13
ENSG00000160200 11.155 42.415 -1.852740172 2.90E-07 1.84E-11 CBS
ENSG00000009950 2.25 8.58 —-1.943027288 0.000431587 1.37E-07 MLXIPL
ENSG00000234432 0.34 1.405 -1.977148908 0.043576332  6.58E-05  AC092171.3
ENSG00000148225 0.135 0.5 —-2.218736644 0.02856755 3.08E-05 WDR31
ENSG00000265972 13.14 76.66 —2.425709669 0.00185489 9.42E-07 TXNIP
ENSG00000116183 0.2 1.235 -2.544902167 0.001819164 8.09E-07 PAPPA2
ENSG00000264058 0.005 0.28 -5.115716573 0.002501605 1.59E-06  AC073508.2
ENSG00000105550 0.055 2.695 -5.430543468 0.043576332  6.64E-05 FGF21

F4 UNC1999 445 DMSO 42+ EZH1 % EZH2 KR IX 51T 1R
Table 4 The statistics of EZH1/2 in UNC1999 group and DMSO group

Gene_ID FPKM_UNC1999 FPKM_DMSO log2FC P FDR Name
ENSG00000108799 7.1 9.34 -0.434821271 0.279017167 0.916852919 EZHI
ENSG00000106462 39.325 43.905 -0.107841252 0.742187553 1 EZH?2
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UNC1999 promoted NECTIN4 expression in SMMC—=7721. qRT-PCR was performed to investigate the expression of EZHI (A), EZH2 (B)

and NECTIN4 (C) in DMSO group and UNC1999 group, respectively. 1)P < 0.05; n = 3.
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Fig.8 UNC1999 promoted NECTIN4 expression in SMMC-7721
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UNC1999 inhibited EZH1, EZH2 and H3K27me3 expression of SMMC—=7721 in protein level. Western blot detected the expression levels of rel-
ative proteins after drug administration. The expression of EZH1, EZH2 (A) and H3K27me3 (B) were detected. The differences of the proteins be-

tween two groups were shown in C-E. 1)P < 0.05; n = 3.
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Fig.9 UNC1999 inhibited EZH1, EZH2 and H3K27me3 expression in protein level
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