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Abstract

Signals mediated by members of the tumor necrosis factorreceptor superfamily modulate a

network of diverse processes including initiation of inflammatory responses and altering cell fate

between pathways favoring survival and death. Although such pathways have been well-described

for the TNF-αreceptor, less is known about signalinginduced by the TNF superfamily member

LIGHT and how it is differentially altered by expression of its two receptors LTβR and HVEM in

the same cell.We used cell lines with different relative expression of HVEM and LTβR to show

that LIGHT-induced signals mediated by these receptors were associated with altered TRAF2

stability andRelA nuclear translocation. Production of the inflammatory chemokine CXCL10 was

primarily mediated by LTβR. Higher expression of HVEM was associated with cell survival,

while unopposed LTβR signaling favored pathways leading to apoptosis. Importantly, restoring

HVEM expression in cells with low endogenous expression recapitulated the phenotype of cells

with higher endogenous expression. Together, our data provide evidence that relative expression

of HVEM and LTβR modulatescanonical NF-κB and pro-apoptotic signals stimulated by LIGHT.
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1. Introduction

TheTNF receptor superfamily (TNFRSF) includes more than 25 receptors that interact with

nearly 20 ligands to influence cellular responses[1]. The best studied TNFRSF member,

TNF-R1, can form at least two distinct signaling complexes after interacting with the ligand

TNF-α, with functional outcomes in a cell dependent on a web of complex downstream
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interactions that may lead to diverse influences on cell survival[2]. Other TNFRSF members

have also been found to alter the balance of inflammatory and survival responses in certain

cells, often in response to stimulation by different ligands [3].

The TNFRSF memberslymphotoxin β receptor (LTβR) and herpesvirus entry mediator

(HVEM) each interact with the pro-inflammatory moleculeLIGHT (Lymphotoxin-related

inducible ligand that competes for glycoprotein D binding to HVEM on T cells)[4, 5].LTβR

and HVEM may also interact with different isoforms of lymphotoxinα (LTα), LTα1β2 or

LTα3, respectively [5, 6], while HVEM but not LTβR also binds B- and T-lymphocyte

attenuator (BTLA) and CD160 [7, 8].LTβR and HVEM are expressed in similar cell types,

including epithelial cells and certain immune cells[9]. LIGHT,LTα, LTβ, BTLA, and

CD160 are produced by a variety of immune cells including macrophages, T cells, B cells,

and NK cells[7, 8, 10-14].

Studies of functional outcomes in cells after LTβR or HVEM engagement have generally

focused on the individual receptors. Use of LTα1β2 or agonist antibodies to activate LTβR

signalingleads to NF-κBactivation, inflammatory cytokine production, and growth arrest or

cell death in some but not all LTβR-positive cells [15-17]. Similarly, a mutant form of

LIGHT capable of binding HVEM but not LTβR does not activate cell death pathways [18],

while an analogous mutant capable of binding LTβR but not HVEM induces cell death [19].

Using HVEM-specific agonists, signaling through this receptor promotes survival in

epithelial cell lines [20]. These studies generally used specific agonists of either LTβR or

HVEM, and did not focus on the combined effect of signalingthrough both molecules on the

responding cell at the same time with the same agonist.

Upon ligand interaction, the intracellular domains of LTβR and HVEM bind TNF receptor

associated factor (TRAF) family members [21], specifically TRAF2[20], which acts as a

central hub for activation and inhibition of NF-κB, JNK, and caspase 8 [22, 23].While

TRAF2signaling itselfmay not have a strong biological effect, TRAF2 activation or

degradation can synergize with other signals, such as those stimulated by IFN-γor TNF-α.

For example, TRAF2-activated NF-κB binds the NF-κB promoter element of CXCL10, but

does not itself drive CXCL10 production. The CXCL10 promoter contains two elements, an

NF-κB binding element and interferon stimulated response element (ISRE)[24]. After TNF-

α and IFN-γ treatment, STAT1 and TRAF2-activated NF-κB bind the promoter of CXCL10

and synergistically activate transcription of CXCL10 [25]. Similarly, degradation of TRAF2

is insufficient to activate caspase 8 topromote apoptosis; other signals, such as those

mediated by TNF-α, are required [26].

Given the complexities of TNFRSF signaling and the overlapping ligands and signal

transduction pathways used by LTβR and HVEM, we studied the effect of co-expression of

these receptors on LIGHT-induced signals in human cell lines. We show here that,

consistent with prior studies, LIGHT induces chemokine production and pro-inflammatory

signals in cells in which LTβR expression dominates that of HVEM, leading to chemokine

production, TRAF2 degradation, caspase 8 activation, and polyADP ribose polymerase

(PARP) cleavage. In cells with balanced LTβR and HVEM expression, TRAF2 stability is

increased, RelA nuclear translocation is decreased, and there is less caspase cleavage,
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favoring cell survival. Thus, cells may vary expression of the different surface receptors

detecting LIGHT to regulateoverlapping signaling pathways that modulate cell fate during

inflammatory responses.

2. Materials and methods

2.1 Cell lines, media and reagents

HeLa, HT-29, 293T, and U937 cells were maintained in 1× DMEM with 10% FCS. Cells

were treated with 10 ng/mL recombinant human IFN-γ, 10 ng/mL TNF-α, 100 ng/mL

recombinant human LIGHT (Peprotech), or no stimulation. Plasmids used included the

pBEC10 plasmid expressing HVEM [27], NF-κBand ISRE luciferase reporter plasmids

(pNF-κB-Luc and pISRE-Luc, Agilent Technologies), and the full ORF of LIGHT cloned

into pcDNA3 [5]. Mutations in the LIGHT ORF (G119E, R228E, and G119E/R228E) were

introduced by quick-change mutagenesis.

2.2 Receptor Quantitation

Cells and anti-mouse calibration beads (Bang Laboratories) were incubated with anti-

trinitrophenyl (anti-TNP), anti-HVEM (Santa Cruz) or anti-LTβR (Biolegend) for 45

minutes in 1%BSA in PBS. Following incubation, the cells were washed and incubated with

anti-mouse Alexafluor 647 (Invitrogen) for 45 minutes in 1% BSA in PBS. The cells were

washed with PBS and fluorescence measured per cell. Receptor number per cell was

calculated using a standard curve generated from calibration beads, according to the

manufacturer instructions. This method provides quantitative assessment of each receptor

from individual calibration curves, allowing direct comparison of surface levels for different

proteins, and is not influenced by differences in fluorescence of antibodies used for

detection of different proteins (as might occur with measurements of direct fluorescence

intensity). Similar methods have been previously applied to determination of surface levels

of viral entry receptors [28].

2.3 Luciferase reporter assay

HT-29 or HeLa cells were plated into a 6 well plate at 1×106 cell per well. Cells were

transfected with either pNF-κB-Luc or pISRE-Luc using Lipofectamine 2000 (Invitrogen)

according to manufacturer instructions and incubated overnight. The following day the cells

were split into 12 well plates and incubated overnight. After incubation, the cells were

treated with either 10 ng/mL IFN-γ, 100 ng/mL LIGHT, both in combination, or left

untreated. After 24 hours, the cells were washed with PBS containing 0.1 g/L MgCl2 and 0.1

g/L CaCl2 (PBS-ABC)and lysed in 1× passive lysis buffer (Promega). Firefly and Renilla

luciferase activity was measured from lysates using the Promega Dual Luciferase Reporter

Assay.

2.4 Cytokine measurements

HeLa, and HT-29 cells were plated in 12 well plates at a density of 3×105 cells per well

overnight. The following day the cells were treated with either 10 ng/mL IFN-γ, 100 ng/mL

LIGHT, both in combination, or left untreated. After 24 hours, the supernatants were

harvested and spun down at 14,000×g for 5 minutes to pellet cell debris. CXCL10 (R&D

Bechill and Muller Page 3

Mol Immunol. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



systems or Peprotech) was detected from supernatants by ELISA according to manufacturer

instructions.

2.5 Nuclear fractionation

1×107 HT-29 or HeLa cells were treated with or without 100 ng/mL LIGHT for 24 hours.

The cells were washed with PBS-ABC and lysed in 500 μL of cytoplasmic extraction buffer

(10 mMKCl, 10 mM HEPES, pH 7.9, 0.1 mM EDTA, 1 mM EGTA, 1mMdithiothreitol) and

placed on ice for 20 minutes. 25 μL of 10% NP-40 was added to each lysate, and samples

were vortexed and then centrifuged at 14,000×g for 10 minutes. The supernatants were

removed and the pellet containing the nuclei resuspended in 100 μL of nuclear extraction

buffer (0.4M NaCl, 20 mM HEPES, pH 7.9, 1 mM EDTA, 1 mM EGTA) and incubated for

30 minutes on ice. The samples were spun at 14,000×g for 10 minutes and the supernatants

were collected. To concentrate the nuclear fraction, 400 μL dH20, 500 μL methanol, and 200

μL chloroform were added and samples were vortexed, centrifuged for 10 minutes at

14,000×g, and the upper layer discarded above the phase separation. 400 μL of methanol

was added, samples were again vortexedand centrifuged at 14,000×g for 10 minutes, and

supernatants were discarded and the pellet resuspended in 50 μL of lysis buffer.

2.6 Western blot analysis

Nuclear fractions were electrophoresed on a 10% polyacrylamide gel. Samples were

transferred to nitrocellulose and blocked in 5% milk in 1× TBST (50 mMTris.HCl, pH 7.4,

150 mMNaCl, 0.1% Tween 20) for 1 hour at room temperature. Blots for RelAwere

incubated in 5% milk in1× TBST with 1:500 rabbit anti-RelA (Biolegend). Blots for JNK

were incubated with 5% BSA in 1×TBST with 1:250 rabbit total JNK (Cell Signaling) or

1:250 rabbit anti-phosphorylated JNK (Cell Signaling). IKBα and TRAF2 antibodies(Cell

Signaling) were used at a concentration of 1:500 in 5% BSA in TBST. Blots for caspase8 or

PARP were incubated with 5% BSA in 1×TBST with 1:1000 mouse anti-caspase 8 or

1:1000 rabbit anti-PARP (Cell Signaling), respectively. Blots were incubated overnight at 5

°C on a shaker, washed 3 times with 1×TBST, and incubated with anti-rabbit HRP-

conjugated secondary antibody for 45 minutes at room temperature. Blots were then washed

3 times with 1×TBST and developed using enhanced chemiluminescence(ECL).An Odyssey

Infrared Imaging System (LI-COR Biosciences) was used for quantification of band density.

3. Results

3.1 Relative surface expression of the LIGHT receptors HVEM and LTβR is associated with
altered TRAF2 stability and RelA nuclear translocation

Epithelial cells and certain immune cells including dendritic cells and monocytes express the

LIGHT receptors LTβR and HVEM [29-33]. We measured receptor numbers of LTβR and

HVEM on the plasma membrane of different relevant human cell lines (Fig. 1A). The

epithelial cell lines HeLa and HT-29 had similar amounts of LTβR expressed at the cell

surface, about a log higher in receptor number than the U937 monocyte cell line expected to

express both receptors. In contrast, variable amounts of HVEM were expressed on HeLa and

HT-29 cells, with levels on HT-29 cells more than 2 logs higher. The human embryonic

kidney cell line 293T expressed near-background levels of both HVEM and LTβR. We used
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the HeLa and HT-29 cell lines to study the influence of variable HVEM expression on

LIGHT-induced signals.

NF-κB is activated by LIGHT-induced signals via either HVEM [20] or LTβR[34],

mediated by the adaptor molecule TRAF2 [21, 35]. Both HT-29 cells and HeLa cells

responded to LIGHT stimulation with activation of early signals consistent with canonical

NF-κBsignaling, evident by degradation of IκBα (Fig. 1B).We also observed transient

phosphorylation of JNK in both cell types (Fig. 1C), as has been previously observed for

LIGHT signaling through LTβR [36]. However, the stability of TRAF2, which acts as a hub

for a variety of signals mediated byHVEM and LTβR [21, 35], was enhanced in HT-29 cells

compared with HeLa cells after stimulation with LIGHT (Fig. 1D).

Induction of canonical NF-κBsignalingby LIGHT was investigated further in both cell types

by measuring RelA nuclear translocation, which was increased in HeLa cells relative to

HT-29 cells (Fig. 2A). Since stimulation of cells with LIGHT has been shown to enhance

production of IFN-γ-induced chemokines[37], we also tested induction of promoter activity

by NF-κB and the interferon-sensitive response element (ISRE). Similarly to RelA

translocation, LIGHT-stimulated promoter activity by both NF-κB and ISRE was increased

in HeLa cells relative to HT-29 cells (Fig 2B,C).

3.2 Synergistic production of the IFN-γ-induced chemokine CXCL10 by LIGHT is primarily
mediated by LTβR

LIGHT induces signals through pathways that influence a variety of immune processes

including chemokine and cytokine production [38], and it is not known whether the

synergistic effects of LIGHT on IFN-γ-induced chemokine responses [37]are preferentially

mediated by signaling through HVEM, LTβR, or both. We measured production of the IFN-

γ-induced chemokine CXCL10 after LIGHT stimulation of HeLa or HT-29 cells in the

presence and absence of IFN-γ. Neither cell line produced measureable levels of CXCL10 in

response to soluble LIGHT alone, andsynergistic enhancement of IFN-γ-induced CXCL10

production by soluble LIGHT was observed in both HeLa and HT-29 cells (Fig 3A).

The production of similar levels of CXCL10 by HeLa and HT-29 cells after costimulation

with IFN-γ and LIGHT, combined with the observation that LTβR is expressed at similar

levels by both HeLa and HT-29 cells but HVEM is poorly expressed by HeLa cells, suggests

that LIGHT signaling through LTβR may be more important in mediating synergistic

chemokine production. To test this more directly, we generated receptor-specific mutants of

membrane-bound LIGHT. Prior studies have shown that an R228E mutation in LIGHT leads

to preferential binding to LTβR [19], while a G119E mutant preferentially binds HVEM

[18]. These constructs were expressed in CHO cells, which do not express HVEM or LTβR

and do not respond to LIGHT. Incubation of either HeLa cells or HT-29 cells (Fig. 3B) in

the presence of IFN-γ with CHO cells expressing different forms of LIGHT led to CXCL10

production at comparable levels between wild-type LIGHT and mutant LIGHT-R228E, with

significantly lower levels measured when these epithelial cells were costimulated with

mutant LIGHT-G119E. Co-incubation of HeLa or HT-29 cells with CHO cells either not

expressing LIGHT or expressing LIGHT with both mutations (G119E/R228E) led to

detection of only background levels of CXCL10. CXCL10 was not produced when HeLa or
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HT-29 cells were exposed to the different LIGHT constructs in the absence of IFN-γ

costimulation (not shown).Together, these experiments support the conclusion that

synergistic production of the IFN-γ-induced chemokine CXCL10 by LIGHT in epithelial

cells is primarily mediated by signals via LTβR.

3.3 LIGHT stimulation of cell death pathways is associated with low HVEM expression

Ligands in the TNF superfamily often mediate context-dependent signaling which leads to

differing biological effects affecting cell survival; for example, stimulation of cells with

TNF-α can promote NF-κB activation and cell survival[39, 40] or lead to activation of

caspase 8, resulting in cleavage of PARP and apoptosis [39, 41]. We tested the effect of

LIGHT on induction of cell death pathways by TNF-α in HeLa and HT-29 cells. When

LIGHT is present, caspase 8 activation is more pronouncedin HeLa cells relative to HT-29

cells, leading to significantly more PARP cleavage (Fig 4).

Comparisons of HT-29 and HeLa cells could be confounded by other signaling differences

between these cells. Therefore, we additionally studied HeLa cells in which HVEM was

exogenously expressed by transfection. Importantly, transfection recapitulates the phenotype

of HT-29 cells in HeLa cells, supporting a role for HVEM in attenuating apoptosis-inducing

signals stimulated by TNF-α. In the HVEM-transfected HeLa cells compared with vector

transfection, TRAF2 stability is enhanced (Fig 5A), RelA nuclear translocation is decreased

(Fig 5B), and caspase 8 activation and PARP cleavage are attenuated (Fig 5C). Expression

of HVEM in HeLa cells did not affect JNK phosphorylation or IκBα degradation (not

shown).

4. Discussion

We used cell lines differing in relative expression of HVEM and LTβR to study intracellular

signaling after interaction of LIGHT with its two known receptors. Our major finding is that

HVEM acts to modulate canonical NF-κB and pro-apoptotic signals mediated by LTβR, in

association with increased stability of TRAF2. The presence of HVEM did not have obvious

effects on JNK phosphorylation or IκBα degradation, and signaling through HVEM did not

appreciably alter LIGHT-stimulated CXCL10 production via LTβR.Our results describe a

situation in which cells may employ differential expression of receptors which recognize

identical ligands to modulate specific responses.

Opposing cell-survival signals in the context of cell stimulation by a single ligand have been

described for TNF-α, which in addition to engaging the different receptors TNFR1 and

TNFR2, may also trigger formation of different complexes after activating TNFR1 [39]. The

context of TNFR1 activation determines the response of the cell, which may include

proliferation, apoptosis, or necroptosis[42]. Engagement of TNFR2 stimulates anti-apoptotic

signals [43], but may also alter TRAF2 localization, leading to its degradation [44]. The net

result is an autoregulatorysignaling loop that in some contexts may promote cell death [45].

As understanding of the complexities of cellular responses to TNF-α signaling increases, the

similarly complex pathways stimulated by engagement of other TNFRSF members have

also begun to be clarified[3]. Our results add to the understanding of the overlapping and

potentially competing HVEM-LTβR responses to LIGHT in the same cell, demonstrating
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that HVEM expression can counteract pro-apoptotic signals mediated by LTβR which lead

to PARP cleavage.

Our observation that the presence of HVEM improves TRAF2 stability is also consistent

with the signaling paradigm described for TNFR1 and TNFR2[39]. Degradation of TRAF2

induced by signaling through TNFR2 alters the balance of signals mediated by TNFR1,

which must bind TRAF2 to activate NF-κB. For the TNF-α/TNFR system, this generally

leads to enhancement of cell death pathways when both TNFR1 and TNFR2 are present in

the cell; in the case of LIGHT signaling through HVEM/LTβR, our data suggest that by

stabilizing cytoplasmic TRAF2 levels, HVEM dampens signals favoring cell death.

We additionally observed that unopposed LIGHT signaling through LTβR led to enhanced

RelA nuclear translocation and NF-κB reporter activity when compared with cells

expressing both HVEM and LTβR. The modulation in RelA translocation observed when

both receptors are present deserves further investigation, but it is of interest to note a recent

report suggesting TRAF3 involvement in inhibition of LTβR-mediated activation of

canonical NF-κBsignaling[46]. This study used agonist antibodies to activate

LTβRsignaling, such that any co-signaling effect of HVEM activation would not be

observed. The cytoplasmic regions of both HVEM [35] and LTβR [47] bind TRAF3, so it is

reasonable to speculate involvement of TRAF3 in our observation of RelA modulation.

TRAF3 has also been reported to negatively regulate non-canonical NF-κBsignaling

induced via LTβR [46] and other TNFRSF members [48]; we did not investigate non-

canonical NF-κBsignaling in our study.

The observation that HVEM acts to promote cell survival is supported by prior data using

agonist antibodies and HVEM ligands other than LIGHT [20]. Similarly and as noted above,

much of our understanding of LTβR signaling is derived from studies using specific agonists

that do not also bind HVEM [15-17]. Prior reports in which both receptors were present and

engaged in the same cell did not elucidate the overlapping downstream signals that may be

mediated by both HVEM and LTβR interactions with LIGHT [18, 19], as we have done

here. Our data therefore extend on these prior studies. Interestingly, studies in which HVEM

was the primary available LIGHT receptor led to significantly different conclusions, with

induction of endogenous TNF-α and promotion of cell death in cells from patients with

chronic lymphocytic leukemia [49]. Although this suggests that at least in some contexts

signals mediated by HVEM may promote inflammation and cell death, an imbalance of

LIGHT-promoted signals and their interaction with overlapping pathways, including those

mediated by TNF-α, may also contribute to the outcomes within a given cell.

It is worth noting that a complete picture of the contributions of LTβR and HVEM to

inflammatory responses in tissues needs to account for differential interactions of both

receptors with isoforms of LT-α and of HVEM with the additional receptors BTLA and

CD160[7, 8]. These latter two ligands, in addition to promoting NF-κB activation via

HVEM, may dampen inflammatory responses in some cell types via intracellular signals

mediated by BTLA or CD160. In this regard, varying observations have been reported on

the role of HVEM in specific models of infection. Murine studies in a systemic model of

bacterial infection suggest that the HVEM-BTLA interaction may predominate in some
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situations to inhibit early innate immune responses through effects on proinflammatory

cytokine production [50]. HVEM interaction with CD160 was necessary for effective

control of bacterial infection at gastrointestinal and pulmonary mucosal barriers [32]. In

these latter studies, LIGHT KO mice cleared pathogenic intestinal bacteria similarly to WT

mice. Clearly, multiple interacting and overlapping signaling pathways determine the

ultimate response to inflammation from various causes.

In summary, the studies reported here further our understanding of the complex interactions

between LIGHT and its receptors LTβR and HVEM.The major effect of differential receptor

expression resulted in an altered balance between cell survival and cell death, in a manner

analogous to TNF-α signaling. Future studies on signaling induced by these receptors should

account for both the shared and distinct ligands that may activate their respective signaling

pathways.

5. Conclusions

Expression of both LIGHT receptors LTβR and HVEM in the same cell leads to alterations

in signaling compared to LTβR alone:

• LIGHT stimulates canonical NF-κB and pro-apoptotic signals via engagement of

LTβR which are attenuated in the presence of HVEM.

• LTβR-mediated pro-inflammatory signals promoted by LIGHT, including

chemokine production and JNK signaling, are not obviously altered by

HVEMsignaling.

• HVEM-mediated attenuation of LTβR signaling is associated with increased

TRAF2 stability.

• Together, these data suggest that combinatorial LIGHT signals influence cell fate.
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Abbreviations

LIGHT lymphotoxin-related inducible ligand that competes for glycoprotein D

binding to HVEM on T cells

HVEM herpesvirus entry mediator

LTβR lymphotoxin beta receptor

TNFRSF TNF receptor superfamily

BTLA B- and T-lymphocyte attenuator
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Highlights

• LIGHT signalling through its two receptors depends on their differential

expression.

• LTβR mediates pro-inflammatory and pro-apoptotic signals when engaged by

LIGHT.

• HVEM attenuates pro-apoptotic signals when both receptors are present.
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Figure 1.
Differential expression of HVEM and LTβR onHeLa and HT-29 cells is associated with

altered TRAF2 stability.A. Expression of HVEM and LTβR on different cell lines, measured

by flow cytometric bead assay as described in the Methods. Experiment was repeated three

times and data averaged.HeLa and HT-29 cells express similar levels of LTβR but different

levels of HVEM. B. HeLa and HT-29 cells degrade IκBα with similar kinetics after

stimulation with LIGHT. TNF-α was used as a positive control. C. Transient activation of

JNK in HeLa and HT-29 cells is observed in response to LIGHT stimulation. TNF-α was
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used as a positive control. D. TRAF2 stability in HT-29 cells after LIGHT stimulation is

increased relative to that in HeLa cells. B-D show representative blots from experiments in

duplicate.
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Figure 2.
Canonical NF-κBsignaling is altered in association with differential expression of HVEM

and LTβR. A. RelA nuclear translocation is increased in HeLa cells relative to HT-29 cells.

Representative blot shown from duplicate experiments. B. NF-κB reporter activity is

increased in HeLa cells stimulated with LIGHT +/− IFN-γ as compared with HT-29 cells. C.

ISRE reporter activity is increased in HeLa cells stimulated with LIGHT +/− IFN-γ as

compared with HT-29 cells, with LIGHT and IFN-γ acting synergistically in HeLa cells. For
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both B and C, experiments were done in triplicate twice, and firefly luciferase reporter

luminescence was divided over renilla control and results averaged as fold over mock.
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Figure 3.
LIGHT-enhanced CXCL10 production in response to IFN-γ stimulation is primarily

mediated by signaling through LTβR. A. Soluble LIGHT synergizes with IFN-γ to promote

CXCL10 production by both HeLa and HT-29 cells. B. Mutant forms of membrane-bound

LIGHT which interact preferentially with HVEM (G119E) or LTβR (R228E) suggest that

the majority of LIGHT-induced signaling is through LTβR in both cell types. Experiments

were done with triplicate samples twice, with representative data shown.
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Figure 4.
HeLa cells activate caspase 8 in response to costimulation with TNF-α and LIGHT, cleaving

full-length caspase 8 to the active p43 form, leading to PARP cleavage. HT-29 cells treated

similarly do not activate caspase 8 to cleave PARP. Cells were treated for 24 hours with 10

ng/mL TNF-α, 100 ng/mL LIGHT, or both in combination and cell lysates analyzed by

Western blot for the indicated proteins. Representative blot shown from duplicate

experiments.
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Figure 5.
Transfection of HVEM into HeLa cells recapitulates the signaling phenotype of HT-29 cells.

A. HeLa cells were transfected with HVEM, and TRAF2 levels measured by Western blot at

different times after stimulation with 100 ng/mL LIGHT. TRAF2 stability is enhanced in

association with exogenous expression of HVEM. B. RelA nuclear translocation is

decreased after exogenous expression of HVEM in HeLa cells. Nuclear extracts were

prepared 24 hours after stimulation of HVEM-transfected or vector-transfected HeLa cells

with 100 ng/mL LIGHT, and analyzed by Western blot for RelA nuclear translocation. C.
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Caspase 8 activation and PARP cleavage are decreased in HeLa cells after exogenous

expression of HVEM. Transfected HeLa cells were treated for 24 hours with 10 ng/mL

TNF-α, 100 ng/mL LIGHT, or both in combination and cell lysates analyzed by Western

blot for the indicated proteins. For A-C, experiments were done twice with representative

blots shown.
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