
 

 
advances.sciencemag.org/cgi/content/full/6/49/eabb7242/DC1 

 
Supplementary Materials for 

 
The chaperonin CCT controls T cell receptor–driven 3D configuration of centrioles 

 
N. B. Martin-Cofreces*, F. J. Chichon, E. Calvo, D. Torralba, E. Bustos-Moran, S. G. Dosil, A. Rojas-Gomez,  

E. Bonzon-Kulichenko, J. A. Lopez, J. Otón, A. Sorrentino, J. C. Zabala, I. Vernos,  
J. Vazquez, J. M. Valpuesta*, F. Sanchez-Madrid* 

 
*Corresponding author. Email: fsmadrid@salud.madrid.org (F.S.-M.); jmv@cnb.csic.es (J.M.V.); 

noa.martin@salud.madrid.org (N.B.M.-C.) 
 

Published 2 December 2020, Sci. Adv. 6, eabb7242 (2020) 
DOI: 10.1126/sciadv.abb7242 

 
The PDF file includes: 
 

Figs. S1 to S6 
Legends for tables S1 to S3 
Legends for movies S1 to S17 
Legend for Linear Mixed Model analysis 

 
Other Supplementary Material for this manuscript includes the following: 
 
(available at advances.sciencemag.org/cgi/content/full/6/49/eabb7242/DC1) 
 

Tables S1 to S3 
Movies S1 to S17 
Linear Mixed Model analysis 















Table S1. 

List of quantified proteins in centrosomes from activated human T cells. Table S1 is provided 

as an .xlsx file. 

Table S2. 

List of functional protein categories significantly altered by T-cell activation as a 

consequence of a coordinated protein response in human centrosomes (FDR<5%). Table S2 

is provided as an .xlsx file. 

Table S3. 

List of identified proteins in label-free experiments from Jurkat centrosomes. The protein list 

was filtered according to two parameters: proteins present only in activated cells sample (and 

absent in the controls), and identified with at least 2 different peptides. One protein (CCT7) was 

manually added to the list since it belongs to the CCT category, even though this protein was 

identified with two peptides in the control sample. Some centromere proteins were also included 

on the list to assess the specificity of the analyzed fractions in each case. STRING analysis 

(https://string-db.org) was performed with the filtered protein list (see Fig. S3B). Table S3 is 

provided as an .xlsx file. 

Movie S1. 

Tracking of EB3-GFP-decorated plus-end tips of microtubules at the immune synapse. 

Jurkat T cells expressing EB3-GFP and treated with control or siRNAs specific for CCT were 

allowed to settle on stimulatory anti-CD3+anti-CD28 coated surfaces and recorded by TIRFm 

upon excitation with a 488-nm laser at 150 nm of penetrance. Images were taken every 300 ms. 

Movie S2. 

Visualization of MAP7-GFP decorated microtubules at the immune synapse. Jurkat T cells 

expressing MAP7-GFP and treated with control or CCT-specific siRNAs were allowed to settle 

on stimulatory anti-CD3+anti-CD28 -coated surfaces and recorded by TIRFm upon excitation 

with a 488-nm laser at 150 nm of penetrance. Images were taken every 5 s. 

Movie S3. 

Tracking of EB3-RFP decorated plus-end tips of microtubules upon inhibition of protein 

synthesis at the immune synapse. Jurkat T cells expressing EB3-RFP and treated or not with 

cycloheximide were allowed to settle on stimulatory anti-CD3+anti-CD28-coated surfaces and 

recorded by TIRFm upon excitation with a 561-nm laser at 150 nm of penetrance. Images were 

taken every 300 ms. Imaris Software was used to recognize the fluorescence and to calculate the 

trajectories, their duration and growing speed. 

Movie S4. 

Tracking of EB3-GFP decorated plus-end tips of microtubules upon inhibition of 

proteasome activity at the immune synapse. Jurkat T cells stably expressing low levels of EB3-

GFP and treated or not with bortezomib were allowed to settle on stimulatory anti-CD3+anti-

CD28-coated surfaces and recorded by TIRFm upon excitation with a 488-nm laser at 150 nm of 

penetrance. Images were taken every 300 ms. Imaris Software was used to recognize the 

fluorescence and to calculate the trajectories, their duration and growing speed. 



Movie S5. 

3D reconstruction of non-stimulated control CD4 T cells at nanometric resolution. 3D 

reconstructions of cryosoft X-ray tomography images from the ALBA synchrotron (Barcelona) 

showing resting human primary CD4 T cells from healthy donors after treatment with control 

siRNAs. Cells were allowed to spread onto control grids, vitrified and maintained in liquid 

nitrogen. The nucleus is segmented in blue and the plasma membrane as a transparent grid. 

Mitochondria are shown in red, centrioles in green, vesicles in white and lipid droplets in yellow. 

Movie S6. 

3D reconstruction of non-stimulated siCCT-treated CD4 T cells at nanometric resolution. 
3D reconstructions of cryosoft X-ray tomography images from the ALBA synchrotron 

(Barcelona) showing resting human primary CD4 T cells from healthy donors after treatment with 

siRNAs specific for CCT. Cells were allowed to spread onto control grids, vitrified and 

maintained in liquid nitrogen. The nucleus is segmented in blue and the plasma membrane as a 

transparent grid. Mitochondria are shown in red, centrioles in green, vesicles in white and lipid 

droplets in yellow. 

Movie S7. 

3D reconstruction of control CD4 T cells forming an immune synapse at nanometric 

resolution. 3D reconstructions of cryosoft X-ray tomography images from the ALBA 

synchrotron (Barcelona) showing human primary CD4 T cells from healthy donors after treatment 

with control siRNAs. Cells were allowed to spread onto stimulating anti-CD3 and anti-CD28-

coated grids, vitrified and maintained in liquid nitrogen. The nucleus is segmented in blue and the 

plasma membrane as a transparent grid. Mitochondria are shown in red, centrioles in green, 

vesicles in white and lipid droplets in yellow. 

Movie S8. 

3D reconstruction of siCCT-treated CD4 T cells forming an immune synapse at nanometric 

resolution. 3D reconstructions of cryoSXT images from the ALBA synchrotron (Barcelona) 

showing human primary CD4 T cells from healthy donors after treatment with siRNAs specific 

for CCT. Cells were allowed to spread onto stimulating anti-CD3 and anti-CD28-coated grids, 

vitrified and maintained in liquid nitrogen. The nucleus is segmented in blue and the plasma 

membrane as a transparent grid. Mitochondria are shown in red, centrioles in green, vesicles in 

white and lipid droplets in yellow. 

Movie S9. 

Imaging of EB3-GFP decorated microtubules in control T cells during immune synapse 

formation. Jurkat T cells expressing EB3-GFP were allowed to settle on stimulatory anti-

CD3+anti-CD28-coated surfaces and recorded by resonant scanner confocal at 8000 Hz. Z-

stacks were taken by confocal microscopy every 1 s. 

Movie S10. 

Tracking of CD3ζ-bearing vesicles at the immune synapse. Jurkat T cells expressing CD3ζ-

mCherry and treated with control or CCT-specific siRNAs were allowed to settle on stimulatory 

anti-CD3+anti-CD28-coated surfaces and recorded by TIRFm upon excitation with a 561-nm 

laser at 200 nm of penetrance. Images were taken every 100 ms. 



Movie S11. 

Imaging of MAP7-GFP decorated microtubules and mitochondria in control T cells at the 

immune synapse. Jurkat T cells expressing MAP7-GFP and treated with control siRNAs were 

labeled with MitoTracker Orange, allowed to settle on stimulatory anti-CD3+anti-CD28-coated 

surfaces and recorded by TIRFm upon excitation with 488-nm and 561-nm lasers at 200 nm of 

penetrance. Images were taken every 2 s. Bright and contrast were adjusted for better 

visualization with Fiji (Image J) Software. 

Movie S12. 

Imaging of MAP7-GFP decorated microtubules and mitochondria in CCT-silenced T cells 

at the immune synapse. Jurkat T cells expressing MAP7-GFP and treated with siRNAs specific 

for CCT were labeled with MitoTracker Orange, allowed to settle on stimulatory anti-CD3+anti-

CD28-coated surfaces and recorded by TIRFm upon excitation with 488-nm and 561-nm lasers at 

200 nm of penetrance. Images were taken every 2 s. Bright and contrast were adjusted for better 

visualization of details with Fiji (Image J) Software. 

Movie S13. 

3D reconstruction of mitochondria from control T cells forming an immune synapse . Jurkat 

T cells expressing EB3-GFP and treated with control siRNAs were labeled with MitoTracker 

Orange, allowed to settle on stimulatory anti-CD3+anti-CD28-coated surfaces and fixed after 45 

min of activation. Cells were imaged by STED microscopy, and 3D reconstructions were 

performed with LEICA accompanying software. 

Movie S14. 

3D reconstruction of mitochondria from siCCT-treated T cells forming an immune synapse. 
Jurkat T cells expressing EB3-GFP and treated with siRNAs specific for CCT were labeled with 

MitoTracker Orange, allowed to settle on stimulatory anti-CD3+anti-CD28-coated surfaces and 

fixed after 45 min of activation. Cells were imaged by STED microscopy, and 3D reconstructions 

were performed with LEICA accompanying software. 

Movie S15. 

Tracking of mean fluorescence intensity of mitochondria at the immune synapse  in control 

and siCCT-treated T cells T cells. Analysis with Fiji (Image J) Software showing the progress 

of mean fluorescence intensity corresponding to control or CCT-silenced Jurkat T cells labeled 

with MitoTracker Orange over time, allowed to settle on stimulatory anti-CD3+anti-CD28-

coated surfaces and recorded by TIRFm. 

Movie S16. 

Imaging of EB3-GFP decorated microtubules and mitochondria in control T cells during 

conjugate formation. Jurkat T cells were co-transfected with EB3-GFP and control siRNA, 

labeled with MitoTracker Orange, and allowed to conjugate with SEE-pulsed Raji B cells (APC; 

blue: DAPI). Z-stacks were taken by confocal microscopy every 30 s. 

Movie S17. 

Imaging of EB3-GFP decorated microtubules and mitochondria in siCCT-treated T cells 

during conjugate formation. Jurkat T cells were co-transfected with EB3-GFP and siRNA 

specific for CCT, labeled with MitoTracker Orange, and allowed to conjugate with SEE-pulsed 

Raji B cells (APC; blue: DAPI). Z-stacks were taken by confocal microscopy every 30 s. 

 



Linear Mixed Model. 

Linear Mixed Model statistic analysis of mitochondrial respiration (OCR and ECAR data) from 

Seahorse experiments (Mitostress Test).   
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