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1. Supplementary materials and methods

Quantitative real time polymerase chain reaction (QRT-PCR)

Total RNA from tissue samples and cultured cells was extracted using TRIzol
reagent, according to the manufacturer’s instructions (Invitrogen Life Technologies
Co, CA, USA). Reverse transcription reactions were performed using the reverse
transcription kit (Takara, Kusatsu, Japan), and real-time PCR was conducted in an
Applied Biosystems 7900HT Detection System (Applied Biosystems®, CA, USA)
following the manufacturer's instructions. Relative expression of all target genes was
normalized to glyceraldehyde-3-phosphate dehydrogenase (GAPDH). To ensure the

quality of the cDNA, all the pipettes were RNA/DN Ase free.

Western blot

The total proteins were extracted from tissues and HCC cell lines using RIPA
buffer containing fresh protease (PMSF) and phosphatase inhibitors (Beyotime,
Nantong, China). Proteins were separated by SDS-PAGE and transferred to PVDF
membranes (Millipore, Darmstadt, Germany). The membranes were blocked with
BSA or skim milk, and then incubated with the primary antibody () at 4<C
overnight. The next day, the membranes were incubated with HRP-conjugated
secondary antibodies and developed with Pierce™ ECL Western Blotting Substrate
(Thermo Scientific™, CA, USA). The relative protein expression levels were

normalized to GAPDH. All the experiments were repeated at least three times.

Immunohistochemical assay

The tissue samples were fixed in 4% paraformaldehyde at 4 <C, and sectioned

into slices. After removing the paraffin and rehydration, the sections were placed into



a pressure cooker for 5 min to restore the antigen in the nucleus by using the citrate
method. H,O, suppresses the endogenous peroxidase activity to reduce the
background. The samples were blocked by normal goat serum and 5% BSA in TBS
for 1 h at room temperature. The sections were incubated with primary antibody
(1:400 dilution) overnight at 4<C, and then washed three times in PBS. After
incubation with HRP-conjugated secondary antibody, sections were subjected to the
DAB reaction. The sections were photographed by using a digital microscope camera

(Nikon, Tokyo, Japan).

Cell proliferation assay

Cell proliferation was analyzed by using the CCK8 kit (Dojindo, Japan). HCC
cells (Hep3B, HepG2 and MHCC-97H) transfected with lentivirus expressing Lv-
Linc00441 and Linc00441-ASO were seeded at a density of 2,000-3,000 cells/well
into 96-well plates and cultured for five days. Then, 10 I CCK-8 was added to each
well and the cells were incubated for 2 h. The absorbance of the medium was read at

450 nm.

For the EDU stain, HCC cells were seeded into 96-well plates and the Cell-
Light™ EdU Apollo®643 In Vitro Imaging Kit (C10310-2, RIBOBIO) was used
according to the manufacturer’s instructions. The plate was scanned using a high-

content cytometer or imaging system (IN Cell Analyzer 2000).

Flow cytometry analysis of cell cycle

For cell-cycle analysis, MHCC-97H-control, MHCC-97H-Linc00441-ASO
(antisense oligo deoxynucleotide), HepG2-control, HepG2-Linc00441-ASO, Hep3B-
control and Hep3B-Lv-Linc00441 cells were subjected to serum starvation for cell

cycle synchronization. The cells at the logarithmic growth period were harvested and



fixed in 70% ethanol overnight at —20 <C. The cells were washed and incubated in
propidium iodide (PI) (Multi Science) and analyzed by flow cytometry. All the

experiments were repeated at least three times with triplicate.

Bioinformatic analysis

Enrichment prediction of H3K4m3, H3K27Ac and H3K27m3 in the promoter region
of Linc00441 and RB1 according to ENCODE database

(http://genome.ucsc.edW/ENCODEY/).



2. Supplementary figure legend

Supplementary Figure 1. Detailed location information of Linc00441 and RB1

and the expression of Linc00441 in cell lines.

(@) The location of Linc00441 and RB1 in chromosome. (b) The relative expression of

Linc00441 in different HCC cell lines. Data are presented as means =SEM.

Supplementary Figure 2. Representative xenotransplantation tumor in situ.

(@) Hep3B cells treated with Linc00441 overexpression lentivirus. (b) MHCC-97H

cells treated with Linc00441 ASOs. (c) HepG2 cells treated with Linc00441 ASOs.

Supplementary Figure 3. E2Fs associated targets expression after treating with

Linc00441.

The E2Fs direct targets including p73, cyclin E showed comparatively higher
expression in Linc00441 overexpression HCC lines (Hep3B) and have a lower

expression in MHCC-97H and HepG2 cells when Linc00441 was knocked-down.

Supplementary Figure 4. The proliferation inhibition of knocking down of

Linc00441 could be rescued by RB1-shRNAs.

(@-b) In MHCC-97H cell line, knocking down of Linc00441 could not inhibit
proliferation of 97H cells, whose RB1 gene expression was knocked down by RB1-
shRNAs. (c-d) Reduced Linc00441 could not inhibit proliferation of HepG2 cells,

whose RB1 gene expression was knocked down by RB1-shRNAs.



Supplementary Table 1. The clinicopathological relevance analysis of Linc00441

expression in clinical samples.

Linc00441
Feature Low High P value
All cases 40 40
Age 0.823
<60 20 19
>60 20 21
Gender 0.160
Male 29 23
Female 11 17
Diffe rentiation grade 0.701
Well 19 18
Moderate 14 12
Poorly 7 10
Tumor Size(cm) 0.007
<3cm 27 15
>3cm 13 25
Tumor Number 0.823
Solitary 22 21
Multiple 18 19
Tumor Capsular 0.305
Incomplete 1 3
Complete 39 37
TNM stage(1:11:111) 22:10:8 28:9:3 0.218
Metastasis 0.626
Yes 11 13
No 29 27

Total data from 80 HCC patients were analyzed.
For expression of Linc00441, median expression level was used as the cutoff.

Data were analyzed by chi-squared test. P value in bold indicated statistically significant.



Supplementary Table 2. Oligonuclectide Sequences

Gene Sequence

Linc00441-1(PCR) Forward 5'- CACCTCCAAGTGGGGACAAC-3'
Reverse 5- GCTGGGGTCTGGTCAAGTAG-3'

Linc00441-2(PCR) Forward 5-TTCCTCAGACGTTTCCACGG -3'
Reverse 5- GACACTTGCTGGCCTTTTGG -3

Linc00441(RIP) Forward 5'-TAAACTGGGAAACCTGGCGT-3'
Reverse 5- ATAGGGATGAGGCCCACAGT-3'

Linc00441(PCR-NC) Forward 5'- ACATGAGACAGCCCCAAACC-3'
Reverse 5-TTGCATTCCTGTAGCCCACAA-3

RB1 Forward 5'- CTCTCGTCAGGCTTGAGTTTG-3'
Reverse 5- GACATCTCATCTAGGTCAACTGC-3'

Linc00441 ASO-1

Linc00441 ASO-2

DNMT3AASO-1

5' C*T*G*A*A*CXT*C*G*T*C*A* A*C* T*G* A*G*A*A 3

5 T*T*T*C*C*T*T*C*T*C*A*G*T*T*G*A*C*G*A*G 3

5' CXC*AFG*C*A* AXT*T*T*C*A*G*G*G*C*C*A*A 3




DNMT3AASO-1 S C*C*A*A*G*C*G*T*G*T*A*T*G*A*T*G*A*A*A 3

ASO Control S' GX¥C*C*CXA*T*T*C*AXT*T*T*C*C*T*T*C*C*C*G 3

GAPDH Forward 5'- GGCATCTTGGGCTACACT-3'

Reverse 5'- GCCGAGTTGGGATAGGG-3'
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