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Supplemental Figure 1. Effects of T3/TR on secreted TRAIL protein levels in 

hepatoma cell lines. 

TRAIL protein levels in conditioned medium (30 μg total protein) of parental and 
stable HCC cell lines kept in serum-free medium with or without T3 (1 or 10 nM) for 
24 and 48 hr were analyzed with Western blot. To ensure the depletion of T3 in the 
cells, they were kept in Td medium for 24 hr before replaced by serum-free medium.  
The signals of Actin were used as loading controls.  
 

 

 

 

 



 

 

Supplemental Figure 2. T3 does not influence TRAIL stability at the RNA level.  

(A) J7-TRα cells were treated with Vehicle or ActD for the indicated times (2 μg/mL) 
following T3 (0 or 10 nM) stimulation for 24 h. Total mRNA was isolated and 
subjected to real-time PCR. The fold induction of TRAIL relative to the start of 
treatment in the absence of T3 treatment was shown (Left and medina panel). (B) 
Furthermore, these values are also presented as percentage of RNA remaining relative 
to the start of ActD treatment at the indicated time-points. Data are presented as 
means ± SEM of values from three independent experiments. 

 

 

 

 

 

 



Supplemental Figure 3. RIK-2 efficiently suppresses TRAIL activity 

(A) RIK-2 suppressed TRAIL induced Caspase-3 activation. r-TRAIL was pre- 
incubated with several concentration of RIK-2 (r-TRAIL plus RIK-2) for 2hr. After 
treating HepG2 cells with r-TRAIL or without RIK-2 for 24h, cell lysates were 
extracted for detecting the Caspase-3 activation by Western blot. Actin was used as an 
internal control. The intensities of Active Caspase-3 band was quantified and 
normalized to that of Actin. Values are shown as fold induction relative to the cells 
treated with control IgG (10μg/mL). (B) NF-κB reporter construct was co-transfection 
with SVβ vector (expressing β-galactosidase for transfection efficiency control) into 
HepG2 cells. After transfection, cells were treated with r-TRAIL with/without RIK-2 
for 8hr before harvested. Luciferase activity was normalized to that of β-galactosidase 
and shown as fold activations relative to that of vehicle treatment. (C) Following 
r-TRAIL plus RIK-2 stimulation for 1 hour, the cell lysates of HepG2 cells were 
extracted for detecting the expression of phospho-ERK 1/2 by Western blot. The 
signals of total ERK 1/2 acts as internal control. The intensities of phospho-ERK 1/2 
bands were quantified and normalized to that of ERK 1/2. Values are shown as fold 
induction relative to the cells treated with control IgG (10μg/mL). Value is presented 
as means ± SEM from experiments performed in triplicate and the difference between 
treatments were analyzed with one-way ANOVA. *and **: p < 0.05 and p ＜0.01, 
respectively. 

 



 

 

Supplemental Figure 4. r-TRAIL enhanced Caspase-3 and -8 activities. 

(A) Neither control IgG nor TRAIL blocking antibody (RIK-2, 10μg/mL) 
co-treatment with T3 for 48 h induced Caspase-3 activity in control or TR 
overexpressing hepatoma cell lines (B) TRAIL induces apoptosis in control or 
TR-overexpressing hepatoma cells. HepG2-Neo, J7-Neo, HepG2-TR or J7-TR cells 
were treated with r-TRAIL (2.5 or 5ng/mL) for 48 h. After TRAIL stimulation, 
activation of Caspase-3 and Caspase-8 were analyzed DEVDase.and IETDase activity 
assay  



Supplemental Figure 5. Ad-TRAIL causes apoptosis in control or 

TR-overexpressing hepatoma cells. 

(A) HepG2-Neo, J7-Neo, HepG2-TR or J7-TR cells were infected with 
TRAIL-expressing adenovirus (Ad-TRAIL) and their TRAIL protein expression level 
was examined using Western blot. The signals of Actin act as an internal controls. (B) 



After Ad-TRAIL transduction, activation of Caspase-8 and Caspase-3 were analyzed 
using western blotting (upper panel) and DEVDase.and IETDase activity assay 
(middle panel). The percentage of apoptotic cells assessed with PI-stained 
flowcytometry (lower panel). Data are presented as means ± SEM from experiments 
performed in triplicate and the difference between treatments were analyzed with 
one-way ANOVA.. *and **: p < 0.05 and p ＜0.01 respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplemental Figure 6. Cisplatin and Etoposide synergistically enhanced 

TRAIL-induced cell death  

HepG2-Neo, J7-Neo, HepG2-TR and J7-TR cells were treated with or without 
r-TRAIL (100 ng/mL) in combination with vesicle 5 μM Cisplatin, or 40 μM 
Etoposide for 24h. Then, cell viability was measured by MTT assay and presented as 
relative absorbance compared with vehicle treated control cells. Data are presented as 
means ± SEM from experiments performed in triplicate and the difference between 
treatments were analyzed with one-way ANOVA.. *and **: p < 0.05 and p ＜0.01 
respectively. 
 

 

 

 



Supplemental Figure 7. T3 marginally suppressed TRAIL, Cisplatin or Etoposide 

induced apoptosis in control hepatoma cells. 

T3 only slightly protected control cells from r-TRAIL and therapeutical drugs caused 
apoptosis. HepG2-Neo and J7-Neo cells were treated with r-TRAIL, therapeutical 
drugs , or their combination for 24 h after in T3 (0 or 10 nM) stimulation for 2 days. 
Then, activation of Caspase-3 was analyzed using (A) Western blotting and (B) 
DEVDase activity assay. (C) The percentage of apoptotic cells assessed with 
PI-stained flowcytometry. Data are presented as means ± SEM from experiments 
performed in triplicate and the difference between treatments were analyzed with 
one-way ANOVA. *and **: p < 0.05 and p ＜0.01 respectively. 
 



Supplemental Figure 8. T3/TR suppresses r-TRAIL and chemotherapeutic drugs 

-induced apoptosis. 

T3 significantly protected TR-overexpressing cells, from r-TRAIL and therapeutical 
drugs apoptosis. HepG2-TR and J7-TR cells were treated with r-TRAIL, therapeutical 
drugs , or their combination for 24 h after in T3 (0 or 10 nM) stimulation for 2 days. 
Then, activation of Caspase-3 was analyzed using (A) Western blotting and (B) 
DEVDase activity assay. (C) The percentage of apoptotic cells assessed with 
PI-stained flowcytometry. Data are presented as means ± SEM from experiments 
performed in triplicate and the difference between treatments were analyzed with 
one-way ANOVA.. *and **: p < 0.05 and p ＜0.01 respectively. 
 



Supplemental Figure 9. Bcl-xL mediated the apoptotic protection effect of T3/TR 

in hepatoma cells  

HepG2-TR-shLuc, J7-TR-shLuc, HepG2-TR-shBcl-xL and J7-TR-shBcl-xL cells 
were treated with apoptosis-inducing agents for 24 h after in T3 (0 or 10 nM) 
stimulation for 2 days. Then, Caspase-3 activity was analyzed with (A) Western blot 
and (B) DEVDase activity assay. Data are presented as means ± SEM from 
experiments performed in triplicate and the difference between treatments were 
analyzed with one-way ANOVA. *and **: p < 0.05 and p ＜0.01 respectively. 



Supplemental Figure 10. TRAIL induces NF-κB activation in 

Bcl-xL-overexpressing hepatoma cells. 

(A) Effect of r-TRAIL on NF-κB promoter activity. NF-κB reporter construct was 
co-transfection with SVβ vector (expressing β-galactosidase for transfection 
efficiency control) into HepG2-Bcl-xL and J7- Bcl-xL cells cells. After transfection, 
cells were treated with r-TRAIL for 1-12 hr before harvested. Luciferase activity was 
normalized to that of β-galactosidase and shown as fold activations relative to that of 
vehicle treatment at each time point. Data are presented as means ± SEM from 
experiments performed in triplicate and the difference between treatments were 
analyzed with one-way ANOVA. *and **: p < 0.05 and p ＜0.01 respectively. (B) 
Effects of r-TRAIL on phospho-ERK1/2. Following r-TRAIL (100 ng/mL) 
stimulation for the indicated times, cell lysates (100 μg) of HepG2-Bcl-xL and J7- 
Bcl-xL cells were extracted for examining phosphor-ERK1/2 expression with Western 
blot. Total ERK 1/2 was used as an internal control. 



Supplemental Figure 11. Invasive ability of apoptosis-resistant hepatoma cells 

was enhanced by Ad-TRAIL transduction 

(A) TRAIL induces MMPs protein expression. Following Ad-TRAIL infection for 48 
h, total cell lysates or conditioned medium from HepG2-Bcl-xL and J7-Bcl-xL was 
subjected to Western blot analysis for detecting protein expression of MMPs and 
TRAIL. The signals of Actin were used as internal controls. 
(B) Zymography assays of MMP-2 and -9 in HepG2-Bcl-xL and J7-Bcl-xL cells. The 
conditioned media from Ad-TRAIL-infected HepG2-Bcl-xL and J7-Bcl-xL cells were 
collected and MMPs activity was assessed with zymography assay. The positions of 
the proenzyme and active form of MMPs are shown.  
(C) TRAIL induces apoptosis-resistant cell invasion in vitro. After Ad-GFP or 
Ad-TRAIL infection, control HepG2 and J7,or Bcl-xL overexpressing HepG2 and J7 
cells (1× 105) were added to matrigel-coated wells of Transwell units for 24 h, The 
relative number of cells that migrated to the lower chamber was stained and 
determined. Promotion of invasion was quantified as fold changes relative to that of 
Ad-GFP-infected cells. All assays were repeated at least three times and differences 
among treatments were examined using the Student’s t-test. *and **: p＜0.05 and p＜
0.01 respectively 

 

 



 

 

 

 

Supplemental Figure 12. T3 can not induce hepatoma cell metastasis in control 

hepatoma cell lines. 

(A) Invasion properties of HepG2-Neo and J7-Neo cell lines treated without or with 
T3 (10 nM) in the presence of control IgG (10 μg/mL) or RIK-2 (10 μg/mL) were 
determined with transwell assay. Cells (1× 105) were added to the matrigel-coated 
chamber of Transwell units and incubated for 24 h. The relative number of cells that 
migrated to the lower chamber was determined. Promotion of invasion was quantified 
as fold changes as compared with that of cells treated with control IgG in the absence 
of T3. All assays were repeated at least three times and differences among treatments 
were examined using one-way ANOVA. p＜0.05 and p＜0.01, respectively. (B) 
HepG2-Neo and J7-Neo cells were cultured in DMEM without or with T3 (10 nM) for 
48 hr. Total RNAs were subjected to real-time PCR analysis for determining MMPs 
expression. The expression level of MMPs in cells without T3 medium was set as 1 
fold. All assays were repeated at least three times and differences among treatments 
were examined using Student’s t-test. p＜0.05 and p＜0.01 respectively 

 



Supplemental Figure 13. Detecting TRAIL and TR expression in mouse 

xenograft of hepatoma cells or in human HCCs by IHC analysis 

(A) TRAIL antibody detected strong signal in TRAIL overexpressing, but not in GFP 
overexpressing, J7-Bcl-xL xenografts. control rabbit IgG or rabbit anti-TRAIL 
antibody were used to detect xenografts of either GFP or TRAIL overexpressing 
J7-Bcl-xL cells grown in the liver of SCID mice using IHC analysis. (B) Rabbit 
control IgG and TRAIL antibodies, or mouse control IgG and TR antibodies were 
used to detect TRAIL and TR expression in human HCC tissues. The representative 
images from the same tumor were shown here. Scale bar: 200 μm. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


