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Supplementary Information Content

The Supplementary information comprises the 11 Supplementary Figures, the Supplementary
Figure Legends, and one Supplementary Table.

Supplemental Figures:

Supplementary Figure 1. Expression of TRIM43 in virus-infected cells and AlDS-associated
Kaposi’s sarcoma. The figure is related to Figure 1.

Supplementary Figure 2. Effect of TRIM43 knockdown or its ectopic expression on virus lytic
replication or reactivation. The figure is related to Figure 1.

Supplementary Figure 3. TRIM43 and DUX4 expression in human tissues or cells. The figure is
related to Figure 2.

Supplementary Figure 4. Herpesvirus-induced transcriptional upregulation of DUX4 target
genes. The figure is related to Figure 2.

Supplementary Figure 5. TRIM43 is a centrosomal protein. The figure is related to Figure 3.

Supplementary Figure 6. PCNT degradation upon ectopic expression of TRIM43 or during HSV-
1 infection. The figure is related to Figure 4.

Supplementary Figure 7. Expression of TRIM43 and Pericentrin in virus-infected cells. The
figure is related to Figure 4.

Supplementary Figure 8. Enforced expression of TRIM43 induces nuclear lamina alterations.
The figure is related to Figure 6.

Supplementary Figure 9. Nuclear lamina alterations upon PCNT knockdown. The figure is
related to Figure 6.

Supplementary Figure 10. Nuclear lamina morphology in cells infected with HSV-1, Ad or VSV.
The figure is related to Figure 6.

Supplementary Figure 11. The figure contains all raw Western Blot images of the study.

Supplementary Tables:

Supplementary Table 1. P-values of statistical tests (Student's t-test) from the data shown in
Figure 1b.
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Supplementary Figure 1. Expression of TRIM43 in virus-infected cells and AlIDS-associated
Kaposi’s sarcoma. a, TRIM43 transcripts in primary human foreskin fibroblasts (HFFs) infected
with HCMV (MOI 0.1) for the indicated times. Values were normalized to cellular HPRT, and are
presented as fold induction relative to mock-infected control cells. b, TRIM43 transcripts in HEK
293T cells infected with Ad or HSV-1 (MOI 0.2 for each) for 36 h. Values were normalized to
cellular HPRT, and are presented as fold induction relative to mock-infected control cells. Data
represent mean and s.d. of n = 3 (biological replicates). ¢, Immunohistochemical detection of
TRIM43 protein in AlIDS-associated Kaposi's sarcoma (AIDS-KS). TRIM43 protein was highly
expressed in some AIDS-KS tissues, where TRIM43 was found to be expressed in LANA-1-
positive KS spindle cells (a and e, arrows). In other AIDS-KS tissues TRIM43 was moderately
expressed; in these tissues, TRIM43 expression was minimally (b and f), or not (c and g) localized
to LANA-1-positive KS spindle cells. TRIM43 was minimally expressed in healthy skin (LANA-1-
negative) of AIDS-KS patients (d and h). Scale bar, 50 um. Results shown are representative of
three independent experiments (a,b), or representative images of tissue samples from 17
individuals (c).
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Supplementary Figure 2. Effect of TRIM43 knockdown or its ectopic expression on virus
lytic replication or reactivation. a, HEK 293T cells were transduced with non-targeting control
shRNA (sh.C) or TRIM43-specific shRNA (sh.TRIM43) and selected with 1 pg/pL puromycin for
5 d. Cells were then infected with rKSHV.219 (MOI 2). Viral RTA/orf50 expression was determined
by qRT-PCR at 48 h post-infection (left), or viral RFP expression analyzed by flow cytometry at
72 h post-infection (middle). TRIM43 knockdown efficiency was confirmed by gRT-PCR analysis
(right). b, Cell supernatants from (a) were collected at 72 h post-infection and used for de novo
infection of HEK 293T cells. 24 h later, viral GFP expression, indicative of lytic replication, was
analyzed by flow cytometry. ¢, iSLK.219 cells were transfected with TRIM43-specific siRNA
(si. TRIM43) or control non-targeting siRNA (si.C). 36 h later, cells were treated with 500 uM
sodium butyrate to induce KSHV reactivation. 72 h later, viral RFP expression was analyzed by
flow cytometry. d—g, Raw data for Figure 1h showing the effect of silencing of the indicated TRIM
proteins on the replication of HSV-1 (d), Ad-GFP (e), EMCV (f) and VSV-GFP (g). HEK 293T
(used for Ad-GFP and EMCYV infection) or Huh7 cells (used for HSV-1 and VSV-GFP infection)
were transfected either with si.C or the indicated TRIM-specific siRNAs. 36 h later, cells were
infected with HSV-1 (MOI 0.1) for 36 h, Ad-GFP (MOI 0.1) for 72 h, EMCV (MOI 1) for 8 h, or
VSV-GFP (MOI 0.01) for 24 h. Virus replication was determined by analyzing GFP-positive cells
(Ad-GFP and VSV-GFP) or ICP-8-positive cells (HSV-1) using FACS, or TCID50 assay (EMCV).
For the experiment with Ad-GFP, knockdown of TRIM23 served as additional control. h,i,
Knockdown efficiency of the indicated TRIM genes in HEK 293T (h) and Huh7 cells (i) for the
experiments shown in (d—g), determined by qRT-PCR at 36 h after siRNA transfection. Relative
knockdown efficiency is shown as compared to values for si.C-transfected control cells. TRIM42
and TRIMA46 transcripts were not detectable in Huh7 cells. j, Knockdown of endogenous TRIM43
for the experiment shown in Figure 1k, determined by gqRT-PCR at 48 h after siRNA transfection.
k, HEK 293T cells were transfected with empty vector or plasmids encoding wild-type (WT)
TRIM43 or mutant TRIM43 ARING. 24 h later, cells were infected with HSV-1-GFP (MOI 0.01).
40 h later, virus-infected cells were analyzed by determining GFP using flow cytometry. Data
represent mean and s.d. of n = 3 (biological replicates) (a—k), and statistical significance was
calculated by unpaired two-tailed t-test. Data are representative of three (a—c, h—k) or two (d—g)
independent experiments. ns, statistically not significant.
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Supplementary Figure 3. TRIM43 and DUX4 expression in human tissues or cells.
a, Absolute number of TRIM43 transcripts in the indicated human tissues, determined by qRT-
PCR analysis. b, Relative transcript amounts of TRIM43 and ISG15, which served as positive
control, in HEK 293T cells that were either mock-treated, treated with IFN-a2 (100 units/mL) or
infected with Sendai virus (SeV) (50 HA units/mL) for 18 h. Values were normalized to GAPDH
and are presented as fold induction relative to mock-treated cells. ¢, Endogenous TRIM43 protein
expression in Vero cells that were infected with HSV-1 (MOI 5) for 20 h, or left uninfected (mock),
determined by immunofluorescence (IF) analysis using an anti-TRIM43 antibody. Nuclei were
stained with DAPI (blue). Scale bar, 100 um. d, Expression of endogenous DUX4 protein in HelLa
cells that were infected with HSV-1 (MOI 0.1) for 14 h, determined by IF using an anti-DUX4
antibody. HSV-1 ICP-0 was stained using an anti-ICP-0 antibody to visualize infected cells. Nuclei
were stained with DAPI (blue). Scale bar, 100 ym. Data represent mean and s.d. of n = 3
(technical replicates) (a) or n = 3 (biological replicates) (b), and statistical significance was
calculated by unpaired two-tailed t-test. Data are representative of three (a—c) or two (d)
independent experiments.
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Supplementary Figure 4. Herpesvirus-induced transcriptional upregulation of DUX4 target
genes. a, Global transcript expression in HEK 293T cells that were either infected with HSV-1
(MOI 5) for 18 h, or transfected with a plasmid encoding human DUX4 for 18 h, determined by
RNAseq. Scatter blot shows relative gene expression upon HSV-1 infection (left) or DUX4
expression (right), relative to mock-treated control cells. Expression of TRIM43 is shown in red



(dot). Red boundaries represent + 4-fold change in gene expression. b, The overlap of genes
from (a) that were upregulated (left panel) or downregulated (right panel) by > 10-fold relative to
mock-treated control cells, shown by Venn diagrams. ¢, gqRT-PCR analysis of the indicated
transcripts, which are all known DUX4 target genes, in iSLK cells that were either left untreated,
or were treated with doxycycline (1 pg/mL) for 96 h to induce KSHV reactivation. Values were
normalized to cellular HPRT, and are presented as fold induction relative to mock-treated control
cells. Ct values for transcripts that were undetectable (n.d.) in cells not treated with doxycycline
were set to 45 (45 PCR cycles). Data represent mean and s.d. of n = 3 (biological replicates).
Efficient KSHV reactivation upon doxycycline treatment was confirmed by monitoring viral RFP
expression (not shown). Data are representative of two (a,b) or three (c) independent
experiments.
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Supplementary Figure 5. TRIM43 is a centrosomal protein. a, HFF cells were transiently
transfected with either non-targeting control siRNA (si.C) or TRIM43-specific siRNA (si. TRIM43).
48 h later, cells were immunostained with anti-TRIM43 (red) and anti-PCNT (green) antibodies
and subjected to confocal microscopy analysis. Nuclei, DAPI (blue). Scale bars, 10 um. b, Lower-
magnification image of Figure 3b showing primary HFF cells stained with anti-TRIM43 antibody
and protein A coupled to 5 nm gold particles. nuc, nucleus; cs, centrosome. Scale bar, 500 nm.
¢, HelLa cells were transiently transfected with FLAG-TRIM43. 48 h later, cells were
immunostained with anti-FLAG (green) and anti-Centrobin (red) antibodies and subjected to
confocal microscopy analysis. Nuclei, DAPI (blue). White arrows indicate Centrobin foci (red).
Scale bar, 10 ym. d, Quantification of Centrobin foci from the experiment in (c) for 40 cells each
that expressed FLAG-TRIM43 or not. The graph shows mean and s.d., and statistical significance
was calculated by unpaired two-tailed Student's t-test. e, Quantification of Sas-6 foci in HelLa cells
that were transfected as in (c) and immunostained for FLAG-TRIM43 as well as endogenous Sas-
6 using an anti-Sas-6 antibody. 40 cells each that expressed FLAG-TRIM43, or not, were
quantified. The graph shows mean and s.d., and statistical significance was calculated by
unpaired two-tailed Student's f-test. f, Unique peptides of PCNT identified by mass spectrometry
analysis of affinity-purified FLAG-TRIM43ARING from transiently transfected HEK 293T cells.
Data are representative of three (a), two (b—e), or one (f) independent experiments.
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Supplementary Figure 6. PCNT degradation upon ectopic expression of TRIM43 or during
HSV-1 infection. a, Densitometric analysis of endogenous PCNT protein abundance, normalized
to cellular actin, from the Western blot shown in Figure 4a. b, Endogenous TRIM43 and PCNT
protein expression in primary HFF cells infected with HSV-1 (MOI 1) for the indicated times,
determined by immunostaining using anti-TRIM43 (red) and anti-PCNT (green) antibodies,
followed by confocal microscopy analysis. Nuclei, DAPI (blue). Scale bars, 20 ym. Data are
representative of two (a) or three (b) independent experiments.
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Supplementary Figure 7. TRIM43 and PCNT protein expression in virus-infected cells.
a, Endogenous TRIM43 and PCNT protein expression in iSLK.219 cells that were either mock-
treated or stimulated with 1 pg/mL of doxycycline for the indicated times, determined by
immunostaining using anti-TRIM43 and anti-PCNT antibodies followed by confocal microscopy
analysis. GFP- and RFP-positive cells represent KSHV.219-positive and reactivated cells,
respectively. Nuclei, DAPI (blue). Scale bars, 20 um. b,¢, Endogenous TRIM43 and PCNT protein
expression in HFF cells infected with Ad-GFP (MOI 30) (b) or VSV-GFP (MOI 5) (c) for the
indicated times, determined as in (a). Nuclei, DAPI (blue). Scale bars, 10 um. d,e, Replication of
Ad-GFP (d) or VSV-GFP (e) in HFF cells that were transfected for 24 h with either non-targeting
control siRNA (si.C) or PCNT-specific siRNA (si.PCNT) and then infected with Ad-GFP (MOI 30)
or VSV-GFP (MOI 1) for 48 h. Virus-infected cells were determined by analyzing GFP-positive
cells using FACS. f, Representative knockdown of PCNT for (d,e), determined by qRT-PCR
analysis at 24 h after siRNA transfection. Data (d—f) represent mean and s.d. of n = 3 (biological
replicates), and statistical significance was calculated by unpaired two-tailed t-test. Data are
representative of three (a, d—f) or two (b,c) independent experiments.
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Supplementary Figure 8. Enforced expression of TRIM43 induces nuclear lamina
alterations. a, Cell cycle analysis of HEK 293 cells transfected with empty vector, FLAG-tagged
TRIM43 WT or its ARING mutant. 36 h later, cells were stained with propidium iodide and
analyzed by flow cytometry. Data represent mean and s.d. of n = 3 (biological replicates).
b, Nuclear lamina morphology in HelLa cells that were transiently transfected with FLAG-tagged
WT TRIMA43 or its ARING mutant, or FLAG-tagged WT TRIM25 (control). 24 h after transfection,
cells were immunostained with anti-Lamin A/C (red) and anti-FLAG (green) antibodies, followed
by confocal microscopy analysis. Nuclei, DAPI (blue). Scale bar, 20 ym. ¢, HelLa cells were
transfected with FLAG-tagged TRIM43. 36 h later, cells were immunostained for FLAG (magenta),
endogenous Lamin A/C (red) and Lamin B (green) and subjected to confocal microscopy analysis.
Nuclei, DAPI (blue). Scale bar, 20 um. d, HEK 293T cells were transfected with empty vector or
plasmids encoding FLAG-tagged TRIM43 WT or its ARING mutant. 36 h later, cells were lysed
and whole cell lysates subjected to IB analysis with anti-Lamin A/C, anti-FLAG, and anti-Actin
antibodies. Data are representative of three (a,b) or two (c,d) independent experiments.
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Supplementary Figure 9. Nuclear lamina alterations upon PCNT knockdown. a,b, HFF (a)
or HelLa (b) cells were transfected with non-targeting control siRNA (si.C) or siRNA targeting
PCNT (si.PCNT). 48 h later, cells were immunostained with anti-Lamin A/C (red) and anti-PCNT
(green) antibodies and subjected to confocal microscopy analysis. In (a), stacks of laser-scanning
confocal images were subjected to 3D surface rendering. MIP: maximum intensity projection.
Arrows indicate morphological lamin abnormalities or extranuclear lamin. Scale bars, 5 um (a) or
10 um (b). ¢, Quantification of nuclear lamina alterations from (b) (n = 300 cells). Data (a—c) are
representative of three independent experiments.
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Supplementary Figure 10. Nuclear lamina morphology in cells infected with HSV-1, Ad or
VSV. a, Endogenous lamin A/C morphology in primary HFF cells that were either left uninfected
(mock), or infected with HSV-1-GFP (MOI 0.1), Ad-GFP (MOI 30), or VSV-GFP (MOI 5) for the
indicated times, determined by IF analysis using an anti-lamin A/C antibody. Nuclei, DAPI (blue).
Scale bar, 10 ym. b, Validation of CRISPRainbow labeling of HSV-1 genomes. Co-localization of
CRISPRainbow-labeled HSV-1 genomes (red) with viral ICP-8 (green) in Hela cells infected with
HSV-1 (MOI 10) for 3 h, determined by confocal microscopy. Cells that were left uninfected (mock)
served as control. Scale bar, 20 um. Data are representative of two (a,b) independent
experiments.
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Supplementary Figure 11. Complete western blot images of the indicated figures of the
manuscript. Red boxes indicate the cropped areas shown in the indicated figures. Numbers
indicate molecular weight markers (in kDa).



Supplementary Table 1. Exact P values for the data shown in

Figure 1b.
| Figure 1b Student's t-test, two-sided P-value

shRNA mediated

knockdown of TRIM

proteins in 293.rKSHV219

cells; RFP by flow

cytometry
si.C vs si.TRIM8 0.0017
si.C vs si.TRIM15 0.0016
si.C vs si.TRIM20 0.0411
si.C vs si.TRIM33 0.0079
si.C vs si.TRIM34 0.0013
si.C vs si.TRIM36 0.0089
si.C vs SI.TRIM41 0.0095
si.C vs si.TRIM42 0.0024
si.C vs si.TRIM43 >(0.0001
si.C vs si.TRIM45 0.0001
si.C vs si.TRIM46 0.0015
si.C vs si.TRIM47 0.0002
si.C vs si.TRIM54 0.0059
si.C vs si.TRIM65 0.0004
si.C vs si. TRIM66 0.0003
si.C vs si. TRIM69 0.013
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Obtaining unique materials

Antibodies

Broncheoalveolar lavage (BAL) samples were selected from the sample repository of the diagnostics department of the Institute
for Clinical and Molecular Virology at the University Hospital Erlangen (Erlangen, Germany). Exclusively samples that were no
longer needed for diagnostic purposes and assigned for disposal were used. Samples were anonymized and no patient
information was available.

Kaposi’s sarcoma (KS) tissues were obtained from skin biopsies of 17 HIV-1-infected individuals with AIDS in the context of
medically required diagnostic or therapeutic procedures. Uninvolved tissues of the skin of five of the patients as well as
cerebellum tissue of an HIV-1-negative person were obtained as controls. The use of these post-diagnostic tissues was approved
by the ethics committee of the University Hospital Erlangen, Germany. Samples were anonymized and no patient information
was available.

Antibodies used

Validation

Eukaryotic cell lines

Information on all antibodies used in our study is provided in the Materials & Methods section of the manuscript, including
manufacturer and clone numbers.

Western Blot:

anti-FLAG (M2; 1:2,000; Sigma), anti-HA (1:2,000; clone HA-7; Sigma), anti-ICP-8 (1:5,000, provided by David Knipe, Harvard),
anti-Zta (1:500, BZ1, Santa Cruz), anti-V5 (1:5,000, R960-25, Novex), anti-GST (1:5,000, Sigma), anti-PCNT (1:1,000, clone 28144,
Abcam), anti-Lamin A/C Antibody (clone 636, Santa Cruz Biotech), anti-y-Tubulin (1:1,000, clone GTU-88, Abcam), anti-DUX4
(1:1,000, clone 9A12, Millipore), anti-SMC1a (1:500, rabbit polyclonal, Bethyl antibodies) anti-SMC3 (1:500, ab9263, Abcam),
anti-RAD21 (1:500, 05-908, Millipore), anti-a-Tubulin (1:1,000, rabbit polyclonal, Genscript), anti-ubiquitin (1:500, clone P4D1,
Santa Cruz Biotech), anti-B-Actin (1:10,000; Abcam or AC-15, Sigma).

Immunofluorescence:

anti-TRIM43 (1:400; Abcam 80460), anti-DUX4 (1:4,000; clone 9A12, Millipore), anti-ICP-8 (1:1,000; provided by David Knipe,
Harvard), anti-PCNT (1:400; clone 28144, Abcam), anti-y-Tubulin (1:400; clone GTU-88, Abcam), anti-FLAG (1:1,000; M2, Sigma),
anti-Lamin A/C Antibody (clone 636, Santa Cruz Biotech), anti-Lamin B1 (clone B10, Santa Cruz Biotech), anti-Centrobin (1:500;
Sigma), anti-SAS-6 (1:400; clone G1, Santa Cruz).

Commercially obtained antibodies were validated by manufacturers usually by Western blot analysis. We have validated the
TRIM43 antibody by performing IF analysis in cells in which TRIM43 was silenced using specific siRNA, as compared to cells
transfected with non-targeting control siRNA. The ICP-8 antibody was a gift from David Knipe (Harvard Medical School) and
validated in Knipe DM, Senechek D, Rice SA, Smith JL. 1987. Stages in the nuclear association of the herpes simplex virus
transcriptional activator protein ICP4. J. Virol. 61:276-284.

Policy information about cell lines

Cell line source(s)

Authentication

HEK 293 (ATCC), HEK 293T (ATCC), HeLa (ATCC), A549 (ATCC), Vero (ATCC). Huh7, iSLK, iSLK.219, AKBM, BJAB and AGS-EBV
cells were obtained from other investigators, who have published these cell lines and confirmed their authentication.

Cell lines from ATCC were authenticated by the vendor and were not validated further in our laboratory. Cell lines that were
obtained and validated by other groups were not further authenticated.

Huh7:
Growth of human hepatoma cells lines with differentiated functions in chemically defined medium.
Nakabayashi H, Taketa K, Miyano K, Yamane T, Sato J. Cancer Res. 1982 Sep;42(9):3858-63.

iSLK and iSLK.219:
Generation of a doxycycline-inducible KSHV producer cell line of endothelial origin: maintenance of tight latency with
efficient reactivation upon induction. Myoung J, Ganem D. J Virol Methods. 2011 Jun;174(1-2):12-21.
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AGS-EBV:
Infection of Epstein—Barr virus in a gastric carcinoma cell line induces anchorage independence and global changes in gene
expression. Marquitz et al. PNAS 2012 Jun;109(24)9593-58.

AKBM:
Impaired Transporter Associated with Antigen Processing-Dependent Peptide Transport during Productive EBV Infection.
Ressing M. E. et al. J. Immunol. 2005 Jun;174(11):6829-38.

Mycoplasma contamination Cell lines have been regularly tested for potential mycoplasma contamination by PCR and/or using the MycoAlert Kit (Lonza).

Commonly misidentiﬂed lines  sLK cells have been misidentified as Caki-1 cells in the ICLAC database; however, iSLK cells are a genetically engineered
(See ICLAC register) version of SLK cells for production of KSHV and widely used in the KSHV field, not necessarily as a model cell line for
endothelial tissue.
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Flow Cytometry

Plots
Confirm that:
|X| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

|X| The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
|X| All plots are contour plots with outliers or pseudocolor plots.

|X| A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation Cells were harvested by detaching them using 0.1% EDTA (in PBS, pH 7.4), and then pelleted by centrifugation at 300 x g for 5
min. Cells were fixed with 2% (w/v) PFA (in PBS) for 15 min, followed by washing cells twice with PBS. For antibody staining, cells
were incubated with blocking/permeabilization buffer (5% [v/v] FBS and 0.1% [w/v] Saponin in PBS), followed by staining with
primary (anti-ICP-8; 1:1,000) and secondary antibody (anti-rabbit-Alexa 488 (1:400) on ice in blocking/ permeabilization buffer
for 30 min each.

Instrument LSRII flow cytometer (BD Biosciences)

Software FACS Diva (BD Biosciences), FlowlJo (Tree Star) and FCS Express 3 softwares (De Novo Software)

Cell population abundance  N.A.

Gating strategy The main cell population was gated in the FSC/SSC blot and then analyzed in either the GFP/Alexa-488 or RFP channel. Positive
cells were above cutoff value, which is set to 98% of measured events of the negative control.

|:| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.




