TMUB1 Inhibits BRL-3A Hepatocyte Proliferation by
Interfering with the Binding of CAML to Cyclophilin B
through its TM1 Hydrophobic Domain.
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(Gene sequence

Tmubl sequence:

Transmembrane and ubiquitin-like domain-containing protein 1, Rattus norvegicus (245 aa)

MALIEGVGDEVTVLFSVLACLLVLALAWVSTHTTESTDPLPQSSGTTTPAQP SEAMTAIDSIREEAPGAESPSLRH

wepsacpepencyTasTer0see [
_PPH PPCPPGSEPGPSGLEIGSLLLPLLLLLLLLLWYCQIQYRPFFPLTATLGL

AGFTLLLSLEAFAMYRP

TMUBL1 CDS sequence:
Atggccttgattgaaggcegtaggggatgaggtgactgtecttttttcggtgettgectgecttetggtgetggecctegectgggtctcaacaca
tacgactgagagtacagatcccctaccacagtcgtcagggaccacaacaccagcacageccagtgaagccatgacagecattgatageate

agagaggaggccccaggagctgagagtcccagectgaggeacagaggtcecatctgcacagecagagectgaggeaggggtcacageate

sacscctccsgacciccscaggsacc

. ctccccccaccage

gtcagagcecggecccteegggctggaaateggeagecttetgttgecectgetgettctgetgetgetectgetetggtactgecagatccagt

accggcccttettteccctgacegetaccttgggectggecggcttcaccetgetectcagtetectggectttgecatgtategeecgtag

TM1 (580-642 bp)  [TM2 (655-717 bp) _

Flag tag coded sequence:

ATGGATTACAAGGATGACGACGATAAG



Synthetic sequences

Flag-Tmubl
ATGGATTACAAGGATGACGACGATAAGatggccttgattgaaggcgtaggggatgaggtgactgtecttttttcggtgcttgectg
ccttetggtgctggecctegectgggtctcaacacatacgactgagagtacagatccectaccacagtcgtcagggaccacaacaccageac

agcccagtgaagccatgacagecattgatagcatcagagaggaggccccaggagetgagagtcccagectgaggcacagaggtecatctg

cacagccagagcctgaggcaggggtcacagcatcaacacctccagactctccacaggaacce

cccecgeatectecctgeccaccggggtcagageceggeccctecgggctggaaateggeagecttetgttgecectgetgettet
gctgctgctectgetetggtactgecagatccagtaccggcecctictttecectgaccgetaccttgggectggecggcttcaccectgcetectea

gtctectggectttgccatgtatcgeccgtag

1. Flag-ATM1: knockout 580—642 bp
ATGGATTACAAGGATGACGACGATAAGatggccttgattgaaggcgtaggggatgaggtgactgtecttttttcggtgcttgectge
cttctggtgetggeectcgectgggtctcaacacatacgactgagagtacagatceccctaccacagtegtcagggaccacaacaccagcaca

gcccagtgaagccatgacagcecattgatagcatcagagaggaggcecccaggagcetgagagtcccagectgaggcacagaggtccatetge

acagccagagcctgaggeaggggtcacagcatcaacacctccagactctccacaggaaccc

cccccgeatectecctgeccaccggggtcagageccggeccctecgggetggaacagtacecggeccittetttecectgaccegeta

ccttgggectggecggcttcaccectgetecteagtetectggectttgecatgtatcgeccgtag

2. Flag-ATM2: knockout 655—717 bp
ATGGATTACAAGGATGACGACGATAAGatggccttgattgaaggcgtaggggatgaggtgactgtecttttttcggtgcttgectge

cttctggtgctggecctegectgggtctcaacacatacgactgagagtacagatccectaccacagtcgtcagggaccacaacaccageaca

gcccagtgaagccatgacagecattgatageatcagagaggaggcecccaggagctgagagtcccagectgaggeacagaggtecatctge

acagccagagcectgaggcaggggtcacageatcaacacctecagactctccacaggaaccc




-cccccgcatcctccctgccca ccggggtcagageccggececctecgggetggaaateggeagecttetgttgecectgetgettet
getgetgctectgetetggtactgecagatccagtaceggecctttgocatgtategecegtag

3. Flag-AUL1: knockout 304-453 bp
ATGGATTACAAGGATGACGACGATAAGatggccttgattgaaggcgtaggggatgaggtgactgtecttttttcggtgcttgectg
ccttetggtgctggecctegectgggtctcaacacatacgactgagagtacagatccectaccacagtcgtcagggaccacaacaccageac

agcccagtgaagccatgacagecattgatagcatcagagaggaggccccaggagetgagagtcccagectgaggcacagaggtecatctg

cacagccagagcctgaggcaggggtcacagcatcaacacctccagactctccacaggaaccc_
_cccccgcatcctccctgcccaccggggtcagagcccggcccctccgggct

ggaaatcggcagccttctgttgecectgetgcttctgetgetgetectgetetggtactg ccagatccagtaccggeccttetttecectgacege

taccttgggcctggccggcttcaccctgetectcagtcetectggecttitgecatgtategeccgtag

4. Flag-AUL2: knockout 376-525 bp
ATGGATTACAAGGATGACGACGATAAGatggccttgattgaaggcgtaggggatgaggtgactgtecttttticggtgcttgectg

ccttctggtgctggecctegectgggtctcaacacatacgactgagagtacagatcccctaccacagtcgtcagggaccacaacaccageac

agcccagtgaagcecatgacagecattgatagcatcagagaggaggecccaggagcetgagagteccagectgaggcacagaggtccatcetg

cacagccagagcctgaggcaggggtcacagcatcaacacctccagactctccacaggaaccc_
_cccccgcatcctccctgccca ccggggtcagageccggecccteegggct

ggaaatcggcagccttctgttgcccctgcetgcettetgetgetgcetectgetctggtactgcecagatccagtaccggceccttettteccecectgaccge

taccttgggcctggccegscttcaccetgcetectcagtetectggecttigccatgtategeccgtag
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Fig 1. The first plasmid transfection with BRL-3A hepatocytes. PEI and Lipo 2000
was tested repectively. BRL-3A rat hepatocytes were cultured in high-glucose
DMEMsupplemented with 10% fetal bovine serum at 37°C with 5% CO2. When the
hepatocytesreached 80-90% confluence, they were passagedand placed in a 100-mm
culture dish. After 24 hours, when the cells had reached 40-60% confluence, they were
passaged and placed in DMEM without penicillin-streptomycin. Atotal of 21| PEI or
72ulLipoFiterTM was mixed with 979ml DMEM (PEI) or 928ml DMEM (Lipo 2000)
in a 100-mm culture dish and was not disturbed for 5 min. The final concentration of
the plasmid was 7-8ug (PEI) or 249 (Lipo 2000) DNA/ImI DMEM. The two
abovementioned solutions were mixed, left undisturbedfor 20 min and added to
DMEM in a 100-mm culture dish with a final volume of 12 ml. The cells were
cultured at 37°C with 5% CO2 for 7 hours and were then changed from DMEM to
high-glucose DMEM supplemented with 10% fetal bovine serum. After 24 hours, the
cells were collected, and protein was extracted for Western blot analysis with an
anti-Flag antibody.

In this transfection experiment, we can see flag-tagged TMUBL was tested in both
kinds of transfection solution but with lower transfection efficiency. Hepatocytes
suffered from extensive death. We thought it was due to long time incubation with
transfection solution. So we operated a scond transfection experiments and decreased
the incubation time to 4-6 hours.
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Fig 2. The second plasmid transfection with BRL-3A hepatocytes. PEIl and Lipo 2000
was tested repectively. BRL-3A rat hepatocytes were cultured in high-glucose
DMEMsupplemented with 10% fetal bovine serum at 37°C with 5% CO2. When the
hepatocytesreached 80-90% confluence, they were passagedand placed in a 100-mm
culture dish. After 24 hours, when the cells had reached 40-60% confluence, they were
passaged and placed in DMEM without penicillin-streptomycin. Atotal of 214 PEI or
72ulLipoFiterTM was mixed with 979ml DMEM (PEI) or 928ml DMEM (Lipo 2000)
in a 100-mm culture dish and was not disturbed for 5 min. The final concentration of
the plasmid was 7-8ug (PEI) or 24g (Lipo 2000) DNA/ImI DMEM. The two
abovementioned solutions were mixed, left undisturbedfor 20 min and added to
DMEM in a 100-mm culture dish with a final volume of 12 ml. The cells were
cultured at 37°C with 5% CO2 for 4-6 hours and were then changed from DMEM to
high-glucose DMEM supplemented with 10% fetal bovine serum. After 24 hours, the
cells were collected, and protein was extracted for Western blot analysis with an
anti-Flag antibody.

In this transfection experiment, we can see flag-tagged TMUBL was tested in both
kinds of transfection solution with satified transfection efficiency. Hepatocytes
suffered from extensive death. We thought it was due to long time incubation with
transfection solution. So we operated a scond transfection experiments and decreased
the incubation time to 4-6 hours.

So we choosed lipo 2000 as the transfection solution and incubation time was 4-6
hours.
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Flag-tagged tmub1l 270bp

1. DNAmarker

2. pcDNA-FLAG-Tmubl
3. pcDNA-FLAG-ATmM2
4. pcDNA-FLAG-AUL
5. pcDNA-FLAG-AU2

6. pcDNA-FLAG

Fig3. PCR test for hypatocytes plasmid transfection. The sense primers are located
in the region of Flag and the anti-sense primers are licated in the region of Tmubl.
The sense and antisense primers for pcDNA-FLAG-Tmubl and its mutant
amplification are as follows: 5-AAGGATGACGACGATAAGAT-3' and
5-GAGGTGTTGATGCTGTGA-3', respectively.
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Fig4A. Cell cycle tested: GO/G1 phase Oh
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Fig4B. Cell cycle tested: GO/G1 phase 2h

Count

1500 -

1000 -

500 -

=

500K M 1.5M
FL2-A

2M

o7 T.ics

Cell Cycle
Dean-Jell-Fox
RMS =226

G1 = 76.06
8 = 13.83
G2 =10.18

Gi(mean) = 2643729 46
G2 (mean) = 5184530.88
Gloy =4.44

G2ov=4.52

sub-G1 = -1.14
super-G2 = -0.04

6E65

2.5M




25M  FL2-H, FL2-Asubset
85.9%

2M

500K -

T T T T T
200K 400K 600K 800K 1M

FL2-H:: FL2-H
Co8 8.fcs
FSC-A, SSC-A subset
3251

Fig4C. Cell cycle tested: GO/G1 phase 4h
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Fig4D. Cell cycle tested: GO/G1 phase 6h
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FigdE. Cell cycle tested: GO/G1 phase 8h
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FigdF. Cell cycle tested: GO/G1 phase 10h
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Fig4G. Cell cycle tested: GO/G1 phase 12h
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Fig4H. Cell cycle tested: G2/M phase Oh
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Fig4l. Cell cycle tested: G2/M phase 1h
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Fig4J. Cell cycle tested: G2/M phase 2h
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FigdK. Cell cycle tested: G1/S phase Oh
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Fig4L. Cell cycle tested: G1/S phase 2h
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FigdM. Cell cycle tested: G1/S phase 4h
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Fig4N. Cell cycle tested: G1/S phase 6h
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Fig40O. Cell cycle tested: G1/S phase 8h
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FigbA. Original gel for TMUBL expression in sham-operated and operated group

Fig5B. Original gel for@ -actin expression in sham-operated andoperated group

Fig5C. The expression of TMUBL in the M phase and G1/S phase.



Fig5D. The expression of B -actin in the M phase and G1/S phase.

Fig5E. The expression of TMUBL in the GO/G1 phase.

Fig5F. The expression of B -actin in the GO/G1 phase.



FighG. The effects of transfection of full-length TMUBL, its mutants and siRNA were tested by
Westernblotting

FighH. The expression of TMUBL after transfection of full-length TMUBL, its mutants and
siRN A were tested by Westernblotting



Fig5l. The expression of CAML after transfection of full-length TMUBL, its mutants and siRNA
were tested by Westernblotting.

FighJ. The expression of (8 -actin after transfection of full-length TMUBL, its mutants and
siRNAwere tested by Westernblotting.



