Materialsand M ethods

Patients’ enrollment

Patients affected by AGS were enrolled at the IRGEGHdino Foundation, Pavia, ltaly. The two patients
mutated iINRNASEH2B(p.A177T) andRNASEH2A(p.R108W + p.F230L) were diagnosed according to
clinical suggestion guided by defined critéti& and the genetic analysis has been performed astedpn
Garau et al., 20£9 The healthy volunteer, free from any pharmacaalgtreatment and pathology, was
recruited at the Transfusion Centre of the IRCCI&Ruco S. Matteo Foundation in Pavia, Italy. Alhmples

were obtained with informed consent.

Ethical statement

All procedures performed in this study involvingnman participants were in accordance with the ethica
standards of the institutional and/or national aese committee and with the 1964 Helsinki declaratind

its later amendments or comparable ethical stasddide study design was examined by the IRBs of the
enrolling Institutions (Protocol n°375/04 of 07/2004; n° 3549/2009 of 30/9/2009 and 11/12/2009, and
n°20170035275 of 23/10/2017).

Cells isolation

Peripheral blood mononuclear cells (PBMCs) were édliately isolated from peripheral venous blood gisin
Histopaque®-1077 (Sigma-Aldrich, St. Louis, MO, US#ollowing manufacturer’s specifications. Briefly
blood samples were carefully posed in a centrifudee over an equal volume of Histopaque®-1077 and
centrifuged at 1800 RPM for 30 minutes with low elecation. PBMCs were then recovered from the
intermediate phase and washed with 1X PBS (Signagigh, St. Louis, MO, USA). Collected cells were
centrifuged at 1600 RPM for 10 minutes and supamatas discarded.

LCLs culture

LCLs (EBV-immortalized at Laboratorio di Geneticandna, IRCCS Istituto Giannina Gaslini, Genoa)
carrying mutations ilRNASEH2Ap.R108W + p.F230L) anBRNASEH2Bp.A177T) genes and one healthy
control were analyzed. LCLs were maintained in RPIM#0 medium (CARLO ERBA Reagents S.r.l,
Cornaredo, Italy), supplemented with 20% fetal heviserum (FBSYCARLO ERBA Reagents S.r.l,
Cornaredo, Italy), 0.3 mg/L L-glutamine and 5% péhin-streptomycin (CARLO ERBA Reagents S.r.l.,
Cornaredo, Italy), at 37 °C in a humidified atmosghwith 5% of CO2. At need, cells were pelleted by
centrifugation, washed with 1X PBS and further pased as required. LCLs of healthy controls anctadt
patients were treated with 250,-200uM of HCQ (Sigma-Aldrich, St. Louis, MO, USA) f@#4 h according

to the literaturé&,

Immuno-gold labelling of anti-RNA:DNA antibody
Approximately 3x10cells were washed in 1X PBS (Sigma-Aldrich, StispMO, USA) and incubated with
the fixing solution (2.5% glutaraldehyde and 2%af@amaldehyde in cacodylate buffer, pH 7.3) at #5C4



hours, followed by a post-fixation step in 1.5% asm tetroxide for 1 hour at room temperature (Rl a
Epon-Araldite embeddirtfy Ultra-thin Lowicryl sections were mounted on fafan nickel grids and washed
in 5% BSA (1X PBS, 0.05% Triton X-100) for 10 miest Then the grids were incubated with the anti-
RNA:DNA hybrid antibodyMABE1095, Sigma-Aldrich, St. Louis, MO, USA) diluel:300 in 1X PBS for

1 hour at RT. After washing in 1X PBS, they wem@afed in protein A conjugated to 10 nm colloidaldgo
particles (Sigma-Aldrich, St. Louis, MO, USA), didd 1:25 in 1X PBS for 45 minutes at RT. They were
washed in 1X PBS and then in bidistilled water.afin the sections were counterstained with 5% yiran
acetate and observed in a Hitachi EM H-600-2 d\rS.

RIPA proteins extraction and quantification

Soluble protein samples were obtained with theaexitn using RIPA buffer (50mM Tris-HCI [pH 8.0],
150mM NaCl, 1% NP-40, 12mM Deoxycolic acid, suppbeed with protease inhibitors). Protein
concentration was determined using bicinchoninid E8CA) method (Sigma-Aldrich, St. Louis, MO, USA)
and bovine serum albumin (BSA) (Sigma-Aldrich, IQiuis, MO, USA) as standard. Proteins quantifigatio
was determined using NanoDrop (Thermo Fisher S@entValtham, MA, USA).

Western blot

Western Blotting analysis was performed by SDS—gulylamide gel electrophoresis (SDS-PAGE). Samples
containing 3Qg of proteins were loaded into 12.5% SDS-PAGE Bleén, samples were transferred to PVDF
membranes using a semidry transfer apparatus (‘blah$urbo, Bio-Rad Laboratories, Hercules, CAA)S
Membranes were treated with a blocking solutiomtaiming 5% of non-fat dry milk in 1X TBS-T buffer
(20mM Tris-HCI, 100mM NaCl, 0.1% Tween, pH 7.5); fidh and then incubated overnight with the primary
antibodies at 4°C. Immunoreactivity was detectethgushe donkey anti-rabbit or anti-mouse secondary
peroxidase-conjugated (GE Healthcare, UK). The imoneiactive bands were visualized using the enhanced
chemiluminescence detection kit (ECL Advance, GdtHeare, UK). The following antibodies were used fo

western blot analysis

4:500)-mouse monoclonal anti-cGAS (sc-515777, Santa Ciioreéhnology, Dallas, TX, USAdlilution
1:500), rabbit polyclonal anti-LC3 (L8918, SigmadAth, St. Louis, MO, USA, dilution 1:500), rabbit
polyclonal anti-SQSTM1/p62 (ab91526, Abcam, CangwidUK, dilution 1:500). Rabbit polyclonal anti-
GAPDH (GTX100118, GeneTex, Irvine, CA, USA, diluti@:10000) has been used as loading control.

Immunofluorescence Confocal Microscope

About 1x10 cells were placed on a poly-L-Lysine slide (Therfisher Scientific, Waltham, MA, USA) and
incubated at RT for 20 minutes. Cells were stainigal ER-Tracker™ (1uM) or Mito-Tracker™ (100nM) red
dyes (Thermo Fisher Scientific Inc., Waltham, MASA) and then incubated for 30 minutes at 37°C.<Cell



were also stained with endolysosomal marker Lysckienal M (75 nM) red dye (Thermo Fisher Scientific.ln
Waltham, MA, USA) diluted in 1X PBS and then inctdzafor 1 hour and 30 minutes at 37°C. Cells were
then fixed using a solution of 4% paraformaldehfgiel 5 minutes at RT. Fixed cells were then pernieakl
with 0.1% Triton™ X-100 (Sigma-Aldrich, St. Louis|O, USA) for 10 minutes. Samples were treated with
a blocking solution (0,05% Triton™ X-100, 1% BSA 1iX PBS) for 1 hour and were incubated with the
primary antibody overnight at 4°C and incubatedwsigcondary antibody for 1 hour at RT. They werelly
washed 1X PBS, mounted with ProLong® Gold Antif&ieagent with DAPI (Thermo Fisher Scientific,
Waltham, MA, USA), dried and nail-polished. Slidesre analyzed with a confocal laser microscopegusin
stack acquisition (Leica DM IRBE, Leica Microsystrl, Italy). The following antibodies were used IfF:
mouse monoclonal anti-S9.6 (MABE1095, Sigma-Aldri&t. Louis, MO, USA, dilution 1:250), rabbit
monoclonal anti-Rab5 (C8B1) (#3547S, Cell Signalirechnology, Danvers, MA, USA, dilution 1:250),
rabbit polyclonal anti-LC3 (L8918, Sigma-Aldricht. &ouis, MO, USA, dilution 1:250), rabbit polyclah
anti-SQSTM1/p62 (ab91526, Abcam, Cambridge, UKytatih 1:250). CFTM 594 goat anti-mouse (Sigma-
Aldrich, St. Louis, MO, USA, dilution 1:750) and TW 488A goat anti-rabbit (Sigma-Aldrich, St. Louis,
MO, USA, dilution 1:750) were used as secondaripadtes

RNA extraction

RNA from LCLs was extracted with Trizol® reagentigi®a-Aldrich, St. Louis, MO, USA) according to
manufacturer’s specifications. RNA was then quatdiby NanoDrop ND1000 UV-Vis Spectrophotometer
(Thermo Fisher Scientific, Waltham, MA, USA).

Reverse transcription and Real-Time PCR

RNA (800 ng) was reverse transcribed using theip8¢r Reverse Transcription Supermix kit for RT-gPCR
(Bio-Rad Laboratories, Hercules, CA, USA), accogdio the manufacturer's recommendations. The weati
abundance of target transcripts was measured Usigflan probes (Applied Biosystems, Foster City, CA,
USA) for IFI44L andIFIT1 (Hs00199115 m1 and Hs00356631_g1) and normalzéidet expression level
of HPRT1(Hs03929096_g1) as described in literatur€o perform this assay, the CFX96™ Real-Time PCR
Detection System Bio-Rad Laboratories, Hercules, @3A) has been used.

For MYD88 NF-kB, IRF3 andIRF7 analysis gPCR reactions included 200 of each oligonucleotide, (L

of SYBR Green SuperMix (BioRad, Richmond, CA, USaAhd 1uL of cDNA template (or water control).
Primers are indicated in Table 1. Cycle thresh@lfj yalues were automatically recorded for eaclicate
gPCR reaction, and mean Ct values were normaligathst those determined for GAPDH. Fold-expression

differences relative to healthy controls were dateed using the 2*“t method.

Flow cytometry

About 1x1G cells were collected for each condition. For \i@pistaining, Zombie Violet dye solution
(BioLegend, San Diego, CA, USA) (1:500 in 1X PBSsaused. Cells were then labelled with anti-CD19
APC-H7 or isotype control antibody (BD Biosciendesgnklin Lakes, NJ, USA). Both tubes were cengéf



at 1600 RPM for 5 minutes, the supernatant was vethoand a permeabilizing factor (BD
Cytofix/Cytoperm™ Fixation and Permeabilization @@n, BD Biosciences, Franklin Lakes, NJ, USA) was
added at RT. Cells for each tube were rinsed wittashing buffer (1X PBS, perm/wash 1X, 2% FBS) and
centrifuged twice at 1600 RPM for 5 minutes. Theuléng pellets were resuspended with the perm/wash
solution and labelled with anti-S9.6 PE and isotgpaetrol for 1h at RT. S9.6 labelled with PE hagrbe
obtained with PE/R-Phycoerythrin Conjugation Kitb@am, Cambridge, UK)rer—ability,—neerosis—and
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dead-cells (BD-Biosciences,-Franklin-LakesNJ-HUSamples were analysed immediately after labelling,
using a BD FACS Canto Il with BD FACS Diva softwdBD Biosciences, Franklin Lakes, NJ, USA).

Phosphorylated-TBK1 was measured in flow cytométyyintracellular staining with specific antibodies.
Briefly, cells were firstly fixed with PBS withoufa/Mg (CARLO ERBA Reagents S.r.l., Cornaredo, ltaly
with 4% Paraformaldehyde for 10 minutes and afesated with 500 uL of cold 90% Methanol. After wiagh
LCLs were stained for 1h in the dark at room terapee with anti-pTBK1 antibody (pTBK1/NAK1, serl72,
clone D52C2, rabbit, PE, final concentration 4 ug/i@ell Signaling TechnologyDanvers, MA, USA) or
with the isotype control (rabbit DALE mAb IgG XP ®btype control, PE, final concentration 4 ug/mleliC

Signaling Technology, Danvers, MA, USA) and recedeto proceed with cytofluorimetric analysis on
MacsQuant 10 (Miltenyi Biotec, Bergisch Gladbacler@any). Results were processed based on pTBK1-

positive cells compared to isotype control afterphoelogic gating to exclude debris.

Statistical analysis

Values were expressed as means = S.D. Statistialsas was performed by t-test and One-Way Analgsi
Variance (ANOVA) followed by Tukey's Test as a pbet test (GraphPad Prism version 5, USA). Values
were considered statistically significant whHemalues were < 0.05. No bars in the graph wereaidd when

the results were not statistical significant.
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Table 1. Primers sequences

Gene symbol Forward sequence Reverse sequence
MYD88 TGTCTGCGACTACACCAACC ACAACGAAAGGAGGAGGCAG
NF-kB ACAGCTGGATGTGTGACTGG TCCTCCGAAGCTGGACAAAC
IRF3 GAGGTGACAGCCTTCTACCG TGCCTCACGTAGCTCATCAC
IRF7 ATGGGCAAGTGCAAGGTGTA GATGGTATAGCGTGGGGAGC
GAPDH ATGGAAATCCCATCACCAT CGCCCCACTTGATTTTGG




