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ATM 3-52: 

atga gtc tag tac tta atg atc tgc tta tct gct gcc gtc aac tag aac atg ata gag cta  

  -   V   -   Y   L   M   I   C   L   S   A   A   V   N   -   N   M   I   E   L   

cag aac gaa aga aag aag ttg aga aat tta agc gcc tga ttc gag atc ctg aaa caa tta  

 Q   N   E   R   K   K   L   R   N   L   S   A   -   F   E   I   L   K   Q   L   

aac atc tag atc ggc att cag att cca aac aag gaa aat att tga att ggg atg ctg ttt  

 N   I   -   I   G   I   Q   I   P   N   K   E   N   I   -   I   G   M   L   F   

tta gat ttt tac aga aat ata ttc aga aag aaa cag aat gtc tga gaa tag caa aac caa  

 L   D   F   Y   R   N   I   F   R   K   K   Q   N   V   -   E   -   Q   N   Q   

atg tat cag cct caa cac aag cct cca ggc aga aaa aga tgc agg aaa tca gta gtt tgg  

 M   Y   Q   P   Q   H   K   P   P   G   R   K   R   C   R   K   S   V   V   W   

tca aat act tca tca aat gtg caa aca gaa gat cga aca gag gct gca aat aga ata ata  

 S   N   T   S   S   N   V   Q   T   E   D   R   T   E   A   A   N   R   I   I   

tgt act atc aga agt agg aga cct cag atg gtc aga agt gtt gag gca ctt tgt gat gct  

 C   T   I   R   S   R   R   P   Q   M   V   R   S   V   E   A   L   C   D   A   

tat att ata tta gca aac tta gat gcc act cag tgg aag act cag aga aaa ggc ata aat  

 Y   I   I   L   A   N   L   D   A   T   Q   W   K   T   Q   R   K   G   I   N   

att cca gca gac cag cca att act aaa ctt aag aat tta gaa gat gtt gtt gtc cct act  

 I   P   A   D   Q   P   I   T   K   L   K   N   L   E   D   V   V   V   P   T   

atg gaa att aag gtg gac cac aca gga gaa tat gga aat ctg gtg act ata cag tca ttt  

 M   E   I   K   V   D   H   T   G   E   Y   G   N   L   V   T   I   Q   S   F   

aaa gca gaa ttt cgc tta gca gga ggt gta aat tta cca aaa ata ata gat tgt gta ggt  

 K   A   E   F   R   L   A   G   G   V   N   L   P   K   I   I   D   C   V   G   

tcc gat ggc aag gag agg aga cag ctt gtt aag ggc cgt gat gac ctg aga caa gat gct  

 S   D   G   K   E   R   R   Q   L   V   K   G   R   D   D   L   R   Q   D   A   

gtc atg caa cag gtc ttc cag atg tgt aat aca tta ctg cag aga aac acg gaa act agg  

 V   M   Q   Q   V   F   Q   M   C   N   T   L   L   Q   R   N   T   E   T   R   

aag agg aaa tta act atc tgt act tat aag gtg gtt ccc ctc tct cag cga agt ggt gtt  

 K   R   K   L   T   I   C   T   Y   K   V   V   P   L   S   Q   R   S   G   V   

ctt gaa tgg tgc aca gga act gtc ccc att ggt gaa ttt ctt gtt aac aat gaa gat ggt  

 L   E   W   C   T   G   T   V   P   I   G   E   F   L   V   N   N   E   D   G   

gct cat aaa aga tac agg cca aat gat ttc agt gcc ttt cag tgc caa aag aaa atg atg  

 A   H   K   R   Y   R   P   N   D   F   S   A   F   Q   C   Q   K   K   M   M   

gag gtg caa aaa aag tct ttt gaa gag aaa tat gaa gtc ttc atg gat gtt tgc caa aat  

 E   V   Q   K   K   S   F   E   E   K   Y   E   V   F   M   D   V   C   Q   N   

ttt caa cca gtt ttc cgt tac ttc tgc atg gaa aaa ttc ttg gat cca gct att tgg ttt  

 F   Q   P   V   F   R   Y   F   C   M   E   K   F   L   D   P   A   I   W   F   

gag aag cga ttg gct tat acg cgc agt gta gct act tct tct att gtt ggt tac ata ctt  

 E   K   R   L   A   Y   T   R   S   V   A   T   S   S   I   V   G   Y   I   L   

gga ctt ggt gat aga cat gta cag aat atc ttg ata aat gag cag tca gca gaa ctt gta  

 G   L   G   D   R   H   V   Q   N   I   L   I   N   E   Q   S   A   E   L   V   

cat ata gat cta ggt gtt gct ttt gaa cag ggc aaa atc ctt cct act cct gag aca gtt  

 H   I   D   L   G   V   A   F   E   Q   G   K   I   L   P   T   P   E   T   V   

cct ttt aga ctc acc aga gat att gtg gat ggc atg ggc att acg ggt gtt gaa ggt gtc  

 P   F   R   L   T   R   D   I   V   D   G   M   G   I   T   G   V   E   G   V   

ttc aga aga tgc tgt gag aaa acc atg gaa gtg atg aga aac tct cag gaa act ctg tta  

 F   R   R   C   C   E   K   T   M   E   V   M   R   N   S   Q   E   T   L   L   

acc att gta gag gtc ctt cta tat gat cca ctc ttt gac tgg acc atg aat cct ttg aaa  

 T   I   V   E   V   L   L   Y   D   P   L   F   D   W   T   M   N   P   L   K   

gct ttg tat tta cag cag agg ccg gaa gat gaa act gag ctt cac cct act ctg aat gca  

 A   L   Y   L   Q   Q   R   P   E   D   E   T   E   L   H   P   T   L   N   A   

gat gac caa gaa tgc aaa cga aat ctc agt gat att gac cag agt ttc aac aaa gta gct  



 D   D   Q   E   C   K   R   N   L   S   D   I   D   Q   S   F   N   K   V   A   

gaa cgt gtc tta atg aga cta caa gag aaa ctg aaa gga gtg gaa gaa ggc act gtg ctc  

 E   R   V   L   M   R   L   Q   E   K   L   K   G   V   E   E   G   T   V   L   

agt gtt ggt gga caa gtg aat ttg ctc ata cag cag gcc ata gac ccc aaa aat ctc agc  

 S   V   G   G   Q   V   N   L   L   I   Q   Q   A   I   D   P   K   N   L   S   

cga ctt ttc cca gga tgg aaa gct tgg gtg tga  

 R   L   F   P   G   W   K   A   W   V   -   

 

 

 

ATM 4-53: 

atg agt cta gta ctt aat gat ctg ctt atc tgc tgc cgt caa cta gaa cat gat aga gct  
 M   S   L   V   L   N   D   L   L   I   C   C   R   Q   L   E   H   D   R   A   
aca gaa cga aag aaa gaa gtt gag aaa ttt aag cgc ctg att cga gat cct gaa aca att  
 T   E   R   K   K   E   V   E   K   F   K   R   L   I   R   D   P   E   T   I   
aaa cat cta gat cgg cat tca gat tcc aaa caa gga aaa tat ttg aat tgg gat gct gtt  
 K   H   L   D   R   H   S   D   S   K   Q   G   K   Y   L   N   W   D   A   V   
ttt aga ttt tta cag aaa tat att cag aaa gaa aca gaa tgt ctg aga ata gca aaa cca  
 F   R   F   L   Q   K   Y   I   Q   K   E   T   E   C   L   R   I   A   K   P   
aat gta tca gcc tca aca caa gcc tcc agg cag aaa aag atg cag gaa atc agt agt ttg  
 N   V   S   A   S   T   Q   A   S   R   Q   K   K   M   Q   E   I   S   S   L   
gtc aaa tac ttc atc aaa tgt gca aac aga aga gca cct agg cta aaa tgt caa gaa ctc  
 V   K   Y   F   I   K   C   A   N   R   R   A   P   R   L   K   C   Q   E   L   
tta aat tat atc atg gat aca gtg aaa gat tca tct aat ggt gct att tac gga gct gat  
 L   N   Y   I   M   D   T   V   K   D   S   S   N   G   A   I   Y   G   A   D   
tgt agc aac ata cta ctc aaa gac att ctt tct gtg aga aaa tac tgg tgt gaa ata tct  
 C   S   N   I   L   L   K   D   I   L   S   V   R   K   Y   W   C   E   I   S   
cag caa cag tgg tta gaa ggc ata aat att cca gca gac cag cca att act aaa ctt aag  
 Q   Q   Q   W   L   E   G   I   N   I   P   A   D   Q   P   I   T   K   L   K   
aat tta gaa gat gtt gtt gtc cct act atg gaa att aag gtg gac cac aca gga gaa tat  
 N   L   E   D   V   V   V   P   T   M   E   I   K   V   D   H   T   G   E   Y   
gga aat ctg gtg act ata cag tca ttt aaa gca gaa ttt cgc tta gca gga ggt gta aat  
 G   N   L   V   T   I   Q   S   F   K   A   E   F   R   L   A   G   G   V   N   
tta cca aaa ata ata gat tgt gta ggt tcc gat ggc aag gag agg aga cag ctt gtt aag  
 L   P   K   I   I   D   C   V   G   S   D   G   K   E   R   R   Q   L   V   K   
ggc cgt gat gac ctg aga caa gat gct gtc atg caa cag gtc ttc cag atg tgt aat aca  
 G   R   D   D   L   R   Q   D   A   V   M   Q   Q   V   F   Q   M   C   N   T   
tta ctg cag aga aac acg gaa act agg aag agg aaa tta act atc tgt act tat aag gtg  
 L   L   Q   R   N   T   E   T   R   K   R   K   L   T   I   C   T   Y   K   V   
gtt ccc ctc tct cag cga agt ggt gtt ctt gaa tgg tgc aca gga act gtc ccc att ggt  
 V   P   L   S   Q   R   S   G   V   L   E   W   C   T   G   T   V   P   I   G   
gaa ttt ctt gtt aac aat gaa gat ggt gct cat aaa aga tac agg cca aat gat ttc agt  
 E   F   L   V   N   N   E   D   G   A   H   K   R   Y   R   P   N   D   F   S   
gcc ttt cag tgc caa aag aaa atg atg gag gtg caa aaa aag tct ttt gaa gag aaa tat  
 A   F   Q   C   Q   K   K   M   M   E   V   Q   K   K   S   F   E   E   K   Y   
gaa gtc ttc atg gat gtt tgc caa aat ttt caa cca gtt ttc cgt tac ttc tgc atg gaa  
 E   V   F   M   D   V   C   Q   N   F   Q   P   V   F   R   Y   F   C   M   E   
aaa ttc ttg gat cca gct att tgg ttt gag aag cga ttg gct tat acg cgc agt gta gct  
 K   F   L   D   P   A   I   W   F   E   K   R   L   A   Y   T   R   S   V   A   
act tct tct att gtt ggt tac ata ctt gga ctt ggt gat aga cat gta cag aat atc ttg  
 T   S   S   I   V   G   Y   I   L   G   L   G   D   R   H   V   Q   N   I   L   
ata aat gag cag tca gca gaa ctt gta cat ata gat cta ggt gtt gct ttt gaa cag ggc  
 I   N   E   Q   S   A   E   L   V   H   I   D   L   G   V   A   F   E   Q   G   
aaa atc ctt cct act cct gag aca gtt cct ttt aga ctc acc aga gat att gtg gat ggc  
 K   I   L   P   T   P   E   T   V   P   F   R   L   T   R   D   I   V   D   G   
atg ggc att acg ggt gtt gaa ggt gtc ttc aga aga tgc tgt gag aaa acc atg gaa gtg  



 M   G   I   T   G   V   E   G   V   F   R   R   C   C   E   K   T   M   E   V   
atg aga aac tct cag gaa act ctg tta acc att gta gag gtc ctt cta tat gat cca ctc  
 M   R   N   S   Q   E   T   L   L   T   I   V   E   V   L   L   Y   D   P   L   
ttt gac tgg acc atg aat cct ttg aaa gct ttg tat tta cag cag agg ccg gaa gat gaa  
 F   D   W   T   M   N   P   L   K   A   L   Y   L   Q   Q   R   P   E   D   E   
act gag ctt cac cct act ctg aat gca gat gac caa gaa tgc aaa cga aat ctc agt gat  
 T   E   L   H   P   T   L   N   A   D   D   Q   E   C   K   R   N   L   S   D   
att gac cag agt ttc aac aaa gta gct gaa cgt gtc tta atg aga cta caa gag aaa ctg  
 I   D   Q   S   F   N   K   V   A   E   R   V   L   M   R   L   Q   E   K   L   
aaa gga gtg gaa gaa ggc act gtg ctc agt gtt ggt gga caa gtg aat ttg ctc ata cag  
 K   G   V   E   E   G   T   V   L   S   V   G   G   Q   V   N   L   L   I   Q   
cag gcc ata gac ccc aaa aat ctc agc cga ctt ttc cca gga tgg aaa gct tgg gtg tga  
 Q   A   I   D   P   K   N   L   S   R   L   F   P   G   W   K   A   W   V   -   

 

 

ATM SINT: 

atg agt cta gta ctt aat gat ctg ctt atc tgc tgc cgt caa cta gaa cat gat aga gct  
 M   S   L   V   L   N   D   L   L   I   C   C   R   Q   L   E   H   D   R   A   
aca gaa cga aag aaa gaa gtt gag aaa ttt aag cgc ctg att cga gat cct gaa aca att  
 T   E   R   K   K   E   V   E   K   F   K   R   L   I   R   D   P   E   T   I   
aaa cat cta gat cgg cat tca gat tcc aaa caa gga aaa tat ttg aat tgg gat gct gtt  
 K   H   L   D   R   H   S   D   S   K   Q   G   K   Y   L   N   W   D   A   V   
ttt aga ttt tta cag aaa tat att cag aaa gaa aca gaa tgt ctg aga ata gca aaa cca  
 F   R   F   L   Q   K   Y   I   Q   K   E   T   E   C   L   R   I   A   K   P   
aat gta tca gcc tca aca caa gcc tcc agg cag aaa aag atg cag gaa atc agt agt ttg  
 N   V   S   A   S   T   Q   A   S   R   Q   K   K   M   Q   E   I   S   S   L   
gtc aaa tac ttc atc aaa tgt gca aac aga aga gca cct agg cta aaa tgt caa gaa ctc  
 V   K   Y   F   I   K   C   A   N   R   R   A   P   R   L   K   C   Q   E   L   
tta aat tat atc atg gat aca gtg aaa gat tca tct aat ggt gct att tac gga gct gat  
 L   N   Y   I   M   D   T   V   K   D   S   S   N   G   A   I   Y   G   A   D   
tgt agc aac ata cta ctc aaa gac att ctt tct gtg aga aaa tac tgg tgt gaa ata tct  
 C   S   N   I   L   L   K   D   I   L   S   V   R   K   Y   W   C   E   I   S   
cag caa cag tgg tta act ttt gga tat aga cgt tta gaa gac ttt atg gca tct cat tta  
 Q   Q   Q   W   L   T   F   G   Y   R   R   L   E   D   F   M   A   S   H   L   
gat tat ctg gtt ttg gaa tgg cta aat ctt caa gat act gaa tac aac tta tct tct ttt  
 D   Y   L   V   L   E   W   L   N   L   Q   D   T   E   Y   N   L   S   S   F   
cct ttt att tta tta aac tac aca aat att gag gat ttc tat aga tct tgt tat aag gtt  
 P   F   I   L   L   N   Y   T   N   I   E   D   F   Y   R   S   C   Y   K   V   
tgg tgt cct gaa cta gaa gaa ctt cat tac caa gca gca tgg agg aat atg cag tgg gac  
 W   C   P   E   L   E   E   L   H   Y   Q   A   A   W   R   N   M   Q   W   D   
cat tgc act tcc gtc agc aaa gaa gta gaa gga acc agt tac cat gaa tca ttg tac aat  
 H   C   T   S   V   S   K   E   V   E   G   T   S   Y   H   E   S   L   Y   N   
gct cta caa tct cta aga gac aga gaa ttc tct aca ttt tat gaa agt ctc aaa tat gcc  
 A   L   Q   S   L   R   D   R   E   F   S   T   F   Y   E   S   L   K   Y   A   
aga gta aaa gaa gtg gaa gag atg tgt aag cgc agc ctt gag tct gtg tat tcg ctc tat  
 R   V   K   E   V   E   E   M   C   K   R   S   L   E   S   V   Y   S   L   Y   
ccc aca ctt agc agg ttg cag gcc att gga gag ctg gaa agc att ggg gag ctt ttc tca  
 P   T   L   S   R   L   Q   A   I   G   E   L   E   S   I   G   E   L   F   S   
aga tca gtc aca cat aga caa ctc tct gaa gta tat att aag tgg cag aaa cac tcc cag  
 R   S   V   T   H   R   Q   L   S   E   V   Y   I   K   W   Q   K   H   S   Q   
ctt ctc aag gac agt gat ttt agt ttt cag gag cct atc atg gct cta cgc aca gtc att  
 L   L   K   D   S   D   F   S   F   Q   E   P   I   M   A   L   R   T   V   I   
ttg gag atc ctg atg gaa aag gaa atg gac aac tca caa aga gaa tgt att aag gac att  
 L   E   I   L   M   E   K   E   M   D   N   S   Q   R   E   C   I   K   D   I   
ctc acc aaa cac ctt gta gaa ctc tct ata ctg gcc aga act ttc aag aac act cag ctc  
 L   T   K   H   L   V   E   L   S   I   L   A   R   T   F   K   N   T   Q   L   
cct gaa agg gca ata ttt caa att aaa cag tac aat tca gtt agc tgt gga gtc tct gag  



 P   E   R   A   I   F   Q   I   K   Q   Y   N   S   V   S   C   G   V   S   E   
tgg cag ctg gaa gaa gca caa gta ttc tgg gca aaa aag gag cag agt ctt gcc ctg agt  
 W   Q   L   E   E   A   Q   V   F   W   A   K   K   E   Q   S   L   A   L   S   
att ctc aag caa atg atc aag aag ttg gat gcc agc tgt gca gcg aac aat ccc agc cta  
 I   L   K   Q   M   I   K   K   L   D   A   S   C   A   A   N   N   P   S   L   
aaa ctt aca tac aca gaa tgt ctg agg gtt tgt ggc aac tgg tta gca gaa acg tgc tta  
 K   L   T   Y   T   E   C   L   R   V   C   G   N   W   L   A   E   T   C   L   
gaa aat cct gcg gtc atc atg cag acc tat cta gaa aag gca gta gaa gtt gct gga aat  
 E   N   P   A   V   I   M   Q   T   Y   L   E   K   A   V   E   V   A   G   N   
tat gat gga gaa agt agt gat gag cta aga aat gga aaa atg aag gca ttt ctc tca tta  
 Y   D   G   E   S   S   D   E   L   R   N   G   K   M   K   A   F   L   S   L   
gcc cgg ttt tca gat act caa tac caa aga att gaa aac tac atg aaa tca tcg gaa ttt  
 A   R   F   S   D   T   Q   Y   Q   R   I   E   N   Y   M   K   S   S   E   F   
gaa aac aag caa gct ctc ctg aaa aga gcc aaa gag gaa gta ggt ctc ctt agg gaa cat  
 E   N   K   Q   A   L   L   K   R   A   K   E   E   V   G   L   L   R   E   H   
aaa att cag aca aac aga tac aca gta aag gtt cag cga gag ctg gag ttg gat gaa tta  
 K   I   Q   T   N   R   Y   T   V   K   V   Q   R   E   L   E   L   D   E   L   
gcc ctg cgt gca ctg aaa gag gat cgt aaa cgc ttc tta tgt aaa gca gtt gaa aat tat  
 A   L   R   A   L   K   E   D   R   K   R   F   L   C   K   A   V   E   N   Y   
atc aac tgc tta tta agt gga gaa gaa cat gat atg tgg gta ttc cga ctt tgt tcc ctc  
 I   N   C   L   L   S   G   E   E   H   D   M   W   V   F   R   L   C   S   L   
tgg ctt gaa aat tct gga cag ctt gtt aag ggc cgt gat gac ctg aga caa gat gct gtc  
 W   L   E   N   S   G   Q   L   V   K   G   R   D   D   L   R   Q   D   A   V   
atg caa cag gtc ttc cag atg tgt aat aca tta ctg cag aga aac acg gaa act agg aag  
 M   Q   Q   V   F   Q   M   C   N   T   L   L   Q   R   N   T   E   T   R   K   
agg aaa tta act atc tgt act tat aag gtg gtt ccc ctc tct cag cga agt ggt gtt ctt  
 R   K   L   T   I   C   T   Y   K   V   V   P   L   S   Q   R   S   G   V   L   
gaa tgg tgc aca gga act gtc ccc att ggt gaa ttt ctt gtt aac aat gaa gat ggt gct  
 E   W   C   T   G   T   V   P   I   G   E   F   L   V   N   N   E   D   G   A   
cat aaa aga tac agg cca aat gat ttc agt gcc ttt cag tgc caa aag aaa atg atg gag  
 H   K   R   Y   R   P   N   D   F   S   A   F   Q   C   Q   K   K   M   M   E   
gtg caa aaa aag tct ttt gaa gag aaa tat gaa gtc ttc atg gat gtt tgc caa aat ttt  
 V   Q   K   K   S   F   E   E   K   Y   E   V   F   M   D   V   C   Q   N   F   
caa cca gtt ttc cgt tac ttc tgc atg gaa aaa ttc ttg gat cca gct att tgg ttt gag  
 Q   P   V   F   R   Y   F   C   M   E   K   F   L   D   P   A   I   W   F   E   
aag cga ttg gct tat acg cgc agt gta gct act tct tct att gtt ggt tac ata ctt gga  
 K   R   L   A   Y   T   R   S   V   A   T   S   S   I   V   G   Y   I   L   G   
ctt ggt gat aga cat gta cag aat atc ttg ata aat gag cag tca gca gaa ctt gta cat  
 L   G   D   R   H   V   Q   N   I   L   I   N   E   Q   S   A   E   L   V   H   
ata gat cta ggt gtt gct ttt gaa cag ggc aaa atc ctt cct act cct gag aca gtt cct  
 I   D   L   G   V   A   F   E   Q   G   K   I   L   P   T   P   E   T   V   P   
ttt aga ctc acc aga gat att gtg gat ggc atg ggc att acg ggt gtt gaa ggt gtc ttc  
 F   R   L   T   R   D   I   V   D   G   M   G   I   T   G   V   E   G   V   F   
aga aga tgc tgt gag aaa acc atg gaa gtg atg aga aac tct cag gaa act ctg tta acc  
 R   R   C   C   E   K   T   M   E   V   M   R   N   S   Q   E   T   L   L   T   
att gta gag gtc ctt cta tat gat cca ctc ttt gac tgg acc atg aat cct ttg aaa gct  
 I   V   E   V   L   L   Y   D   P   L   F   D   W   T   M   N   P   L   K   A   
ttg tat tta cag cag agg ccg gaa gat gaa act gag ctt cac cct act ctg aat gca gat  
 L   Y   L   Q   Q   R   P   E   D   E   T   E   L   H   P   T   L   N   A   D   
gac caa gaa tgc aaa cga aat ctc agt gat att gac cag agt ttc aac aaa gta gct gaa  
 D   Q   E   C   K   R   N   L   S   D   I   D   Q   S   F   N   K   V   A   E   
cgt gtc tta atg aga cta caa gag aaa ctg aaa gga gtg gaa gaa ggc act gtg ctc agt  
 R   V   L   M   R   L   Q   E   K   L   K   G   V   E   E   G   T   V   L   S   
gtt ggt gga caa gtg aat ttg ctc ata cag cag gcc ata gac ccc aaa aat ctc agc cga  
 V   G   G   Q   V   N   L   L   I   Q   Q   A   I   D   P   K   N   L   S   R   
ctt ttc cca gga tgg aaa gct tgg gtg tga  
 L   F   P   G   W   K   A   W   V   -   
 

Fig. S1 c-DNA sequences of ATM 3-52 and ATM 4-53 originated from canonical splicing of the ATM mRNA, identified 

in vivo in the blood of AT patients treated with intra-erythrocyte Dexamethasone (EryDex) in a phase II Clinical trial [1]. 



ATM SINT was in silico designed with the addition of further functional domains. The ORF prediction is shown under 

the nucleotide sequence. The translation could start from the native starting codon for ATM 4-53 and ATM SINT, whilst 

ATM 3-52 translation starts 714 bp upstream than the miniATM starting codon, rather than at the native starting codon 

 

miniATM: published by Menotta et al. [2]. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Fig. S2 Typical images of γH2AX IF experiments of WT hT and AT 648 hT transduced and untransduced cells, treated 

with bleomycin for 3h and then kept in recovery course for 24h. Quantification of γH2AX is reported in Fig. 2. In all AT 

648 hT transduced cells there was an increase of γH2AX after 3h bleomycin treatment compared to UTD, and a reduction 

after 24h of recovery 

 



 

 

Fig. S3 WB quantification of γH2AX confirms IF analyses. a) Representative western blot and b) quantification of 

γH2AX of WT hT and AT 648 hT transduced and untransduced cells, treated with bleomycin for 3h and kept in recovery 

for 24 hours. WT hT and AT 648 hT transduced cells were activated after bleomycin treatment and underwent a significant 

decrease after 24h recovery. The same behavior was found in UTD. It is noted that WB method does not monitor 

individual nuclei analysis. IF quantification is required instead to do this (Fig. 2-3). Red asterisks refer to intra sample 

comparison, while the black ones refer to statistical comparison with the control cell line UTD- (Friedman test followed 

by Dunn’s test). Graphs show Mean with SEM n= 9   

 



 

 

 

 

Fig. S4 Foci type staining of each tested cell line after each treatment condition. All AT 648 hT transduced cells improved 

Type I stain pattern after 3h of bleomycin treatment, suggesting an effective phosphorylation of H2AX in these cells. In 

contrast, UTD have a slight increase of Type I staining pattern over 3h of drug treatment, due to the lack of an active 

ATM. After 24h of bleomycin, Type III staining type boosted in all the tested cell lines, despite different number of foci 

(See Type III quantification in Figure 3b)  

 



 

 

Fig. S5 H2AX phosphorylation is not affected by ATR in AT 648 hT transduced cell lines. a) ATR representative western 

blot and b) quantification of ATR/WLN and c) of p-ATR/ATR WB experiments of WT hT and AT 648 hT transduced 



and untransduced cells, treated with bleomycin for 3h and kept in recovery for 24 hours. UTD displayed a tiny quantity 

of p-ATR/ATR ratio in all treatment conditions, as the amount of ATR was constantly elevated in these cell lines. In 

contrast, AT 648 hT transduced cells have a higher ratio of p-ATR/ATR at basal condition due to the lower amount of 

ATR total protein, compared to UTD. Upon bleomycin treatment, the increment of total ATR quantity was observed in 

TD 3-52, TD 4-53 and TD SINT, with a concomitant decrease of p-ATR/ATR ratio. TD miniATM did not change ATR 

protein amounts and p-ATR/ATR ratio after drug treatment. Red asterisks refer to intra sample comparison, while the 

black ones refer to the comparison with the UTD- (Friedman test followed by Dunn’s test). Graphs show Mean with SEM, 

n = 6   

 

 

 

 

 

 

Fig. S6 UTD present autophagy impairment. Quantification of immune reactive band of LC3B-I in all tested cell lines, 

treated with bleomycin for 3h and then kept in recovery course for 24 hours. LC3B-I accumulation was noticed in UTD 

at basal condition, compared to AT 648 hT transduced cells (except for TD miniATM) suggesting a lower conversion of 

LC3B-I to the lipidated form LC3B-II in UTD. When bleomycin was added, a reduced quantity of LC3B-I was found in 

TD 4-53, TD SINT (although not statistically significant) and in TD miniATM, reinforcing the results obtained from 

LC3B II/I analysis (see LC3B II/I quantification in Fig. 7). TD 3-52 enhanced LC3B-I after 3h of bleomycin treatment. 

24h post drug treatment a recovery of LC3B-I protein was found in all tested cell lines. In contrast, WT hT cells did not 

change LC3B-I amount during treatment. Red asterisks refer to intra sample comparison, while the black ones refer to 

the comparison with the UTD- (Friedman test followed by Dunn’s test). Graphs show Mean with SEM, n = 7 

 



 

 

Fig. S7 ER stress is a characteristic in UTD. a) Representative image and b) quantification from WB of CALR expression 

in all tested cell lines, treated with bleomycin for 3h and then kept in recovery course for 24h. At basal condition the 

amount of CALR was higher in UTD than AT 648 hT transduced cells, indicating ER stress when ATM is not present. 

When bleomycin is added, CALR did not statistically decrease even though a reduction was observed in all cells, followed 

by an enhancement of its amount in the recovery condition in all the tested cell lines. Also in this case, CALR amount is 

not affected by drug treatment in WT hT cells, whereas it is enhanced 24h post bleomycin. Red asterisks refer to intra 

sample comparison, while the black ones refer to the comparison with the UTD- (Friedman test followed by Dunn test). 

Graphs show Mean with SEM, n = 7 

 

 

 

 

 



 

 

 

Fig. S8 Typical images illustrating the nuclear localization of HDAC4 in all tested cell lines stained by IF in WT hT and 

AT 648 hT transduced and untransduced cells. Quantification of the nuclear HDAC4 levels is reported in Fig. 11. All AT 

648 hT transduced cells could alter HDAC4 nuclear/cytosol shuttle, showing less accumulation of nuclear HDAC4 in 

these cells, compared to UTD  
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