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Nuclear Envelope Lamin-A Couples Actin Dynamics wih Immunological Synapse Architecture
and T Cell Activation
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Fig. S1. Schemes of the protocols used to cultureran PBLs and mouse splenocytes to generate
human T lymphoblasts, human DCs, and mouse T lymphiasts. Details on the isolation of the
starting human and mouse populations of cells canfdund in the Materials and Methods.
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Fig. S2. Analysis of lamin-A/C and lamin-B1 in immue cells. (A) Human CDZ4 PBLs were
incubated with antibodies against lamin-B (red) &id4 (green) and were analyzed by confocal
microscopy. A single confocal plane is showB) Human CDZ T lymphoblasts were incubated with
CMAC-labeled unloaded or SEE-loaded Raji cells @sDincubated with antibody against lamin-A/C
(green), and then analyzed by confocal microscdmft: Representative images of CDA
lymphoblasts that formed conjugates after inculmafmr 6 hours with Raji cells (purple). A single
confocal plane is shown. Right: Graph shows quiaatibn of the percentages of CD® lymphoblasts
that have lamin-A/C upon stimulation with non-lodd® loaded Raji cells or DCL(to E) Human T
lymphoblasts were incubated with either non-loade@EE-loaded Raji cells for the indicated times.
(C) The relative abundancesloAMIN-A/C, LAMIN-A, andLAMIN-C mRNAs were quantified by RT-
PCR analysis (Left: n=3; Middle and Right: n=1)) (Che presence of lamin-A protein was detected by
Western blotting analysis. (E) The relative abum@anoflL-2 andCD25 mRNAs were determined by
gRT-PCR analysis to verify the activation of T-lyngblasts.
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Fig. S3. CD4 T cells migrate to lymph nodes and have lamin-A/Gn the hapten-induced contact
hypersensitivity model. Representative flow cytometry histograms showimg ppercentages of CD4
lymphocytes (top) and lamin-A/C-containing CDdells (bottom) in the cervical lymph nodes from

untreated (-oxazolone) and oxazolone-treated (+@&ae) wild-type mice (tissue pooled from three
mice). FITC-conjugated isotype control antibodg®wn in filled gray.
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Fig. S4.J77 cells stably expressing GFP—lamin-A display emalnced T cell activation.(A) J77 T cells were
incubated with non-loaded or SEE-loaded Raji delishe indicated times. The relative amounts afitaA/C
mMRNA were determined by gRT-PCR analysis. Humaeasstrcoma cells (U20S) were used as a positive
control for the detection of lamin-A/C mRNAB) U20S, J77, CH7C17, and Raji cells were subjetted
Western blotting analysis to detect lamin-A/@C) (Confocal microscopic images of J77-GFP and J7P-GF
lamin-A cells showing GFP and bright field channéissingle confocal plane is showrm)(Untransfected J77
cells and stably transfected J77-GFP and J77-GiiPHA cells were subjected to qRT-PCR analysis to
determine the relative amounts of lamin-A mRNA. &ate the fold-increase IKAMIN-A mRNA compared to
that in untransfected J77 cells and are means + $BM three independent experimentg) (77-GFP
transiently transfected with plasmids encoding d3RE dsRED-lamin-A were incubated with SEE-loadegji R
cells for 16 hours, labeled with anti-CD69 antibaatyd analyzed by flow cytometry. The graph showes th
percentages of CD6%ells relative to those among dsRED-expressinig egld are means SEM from three
independent experiments.
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Fig. S5.Lamin-A facilitates the interactions between J77 des and APCs and modulates CD3
movement and clustering at the immunological synags(A) J77 cells were cotransfected with plasmids
encoding CD3-EGFP plus either dsRED (red), or dsRED-lamin-Aué)) cultured for 24 hours and sorted by
FACs to isolate GFRISRED cells. Flow cytometry histograms show the analyi€€D3 -EGFP expression
before and after cell sorting. Untransfected J1I& ¢erange) were used as a negative control fibisogting. B
and C) J77-GFP and J77-GFP-lamin-A cells were allowedoton conjugates 30 min with SEE-loaded Raiji
cells, and then were incubated with antibody for3GIhd analyzed by confocal microscopy. (B) Reprasie
confocal microscopic images and quantificationhef the diameter of the cSMA@T(). Data are meansSEM

of 100 conjugates from two independent experimé@psRepresentative 3D reconstruction of CD3 chirsgeat
the contact area between the T cell and B cellyglsas quantification of the number of CD3 clustet the
immunological synapse. Data are me&ar&M of 100 conjugates from two independent expemnis



Fig. S6. Quantification of the numbers of CD45.1and CD45.2 CD4" T cells in the blood of
donor, recipient, and chimeric mice.For bone marrow transplant experiments (Fig. 28thally-
irradiated recipient CD45.1B6.SJL wild-type (WT) mice were transplanted witbhne marrow cells
from C57BL. 6 CD45.2 WT or C57BL.6 CD45.2Lmna" mice. Eight weeks after transplantation,
chimerism in the recipient mice was assessed ly ¢igtometric analysis of blood cells stained with a
combination of fluorescently labelled antibodies detect CD45.1 cells from recipient mice and
CD45.Z cells from the donors. The bar graph shows thegméage of CD45:2cells in the blood of 14
recipient CD45.1 mice (Bmtl to Bmt14) eight weeks after transplaata which showed that more
than 90% of cells were derived from the transpldnbene marrow cells. For adoptive transfer
experiments (Fig. 2, E and F), B6.SJL CD45WT recipient mice received CD4T cells from
C57BL.6 CD45.2 WT, C57BL.6 CD45.2Lmna’", or C57BL.6 CD45.1CD45.Z WT mice.



Movie 1. A-type lamins regulate several steps in #interaction between T cells and APCs.
Representative movie of confocal video microscaopggdes of the interaction between J77-GFP cells
(cyan and green) or J77-GFP-lamin-A (red) cellshwBEE-loaded Raji cells (dark blue) at the
indicated times.

Movie 2. Lamin-A regulates the movement of TCR-CD&omplexes in the plasma membranel77
cells were cotransfected with plasmid encoding GBEGFP plus either plasmid encoding dsRED or
dsRED-lamin-A. After 24 hours, GF#SRED cells were isolated by cell sorting, plated ontt-€D3
antibody-coated coverslips and analyzed by TIRFresimopy at a penetration depth of ~90 nm.
Representative movies are shown of CIE&FP microclusters at the indicated times.



