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Figure S2. USP28�/�  and 53BP1�/�  cells activate p53 in response to DNA damage, but not after centrosome loss. (A) Immunoblot showing the level of 
p21 and p53 at times after addition of DMSO or 3MB-PP1. (B) Images showing loss of nuclear USP28 staining in Plk4AS; USP28−/− cells. Bar, 5 µm.  
(C) Graph showing the fold increase in cell number after DMSO addition. Data are means ± SEM (n = 2, performed in triplicate). (D) Immunoblot show-
ing the abundance of p53 in Plk4AS cells at times after cycloheximide (CHX) addition. Graphs show quantification of p53 levels at each time point. Data 
are means ± SEM (n = 3). (E) Immunoblot showing the abundance of p53 and MDM2 in Plk4AS cells at 16 h after Nutlin-3 treatment. (F) Plk4AS; p53−/−, 
Plk4AS; 53BP1−/−, and Plk4AS; USP28−/− cells expressing SpCas9 were transduced with an sgRNA targeting SAS6. Monoclonal lines were isolated by 
limiting dilution. Each clone was transduced with a GFP-CEP63 expressing lentivirus and scored for the presence or absence of centrosomes. Individual 
clones were isolated and analyzed for SAS6 protein levels by immunoblot and fixed and stained with CEP192 antibodies to verify whether or not cen-
trosome were present. As expected, cells lacking SAS6 always lacked centrosomes. Numbers represent the fraction of clones for each line that either 
did or did not contain centrosomes. All of the Plk4AS clones recovered contained SAS6 and centrosomes (49/49). However, SAS6 knockout cells lacking 
centrosomes were identified in the p53 (10/51), 53BP1 (25/51), and USP28 (15/53) knockout background. IF, immunofluorescence; KO, knockout; WB, 
Western blot; WT, wild type.
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Figure S3. Knockout of 53BP1 or USP28 does not allow growth in cells overexpressing Plk4. (A) Graph shows the relative clonogenic survival of 3MB-
PP1 treated Plk4AS cells grown in the presence or absence of the ATM inhibitor KU-55933. Data are means ± SEM (n = 2, performed in duplicate).  
(B) Immunoblot showing the level of phosphorylation of the ATM substrate, KAP1 S824, in cells treated with doxorubicin (doxo) in the presence or absence 
of KU-55933. (C) Plk4AS cells were treated with 10 ng/ml doxorubicin for 24 h and then labeled with EdU for a further 12 h. Graph shows the fraction of 
EdU-positive cells. Data are means ± SEM (n = 2, >150 cells per experiment). (D) Graph shows the relative clonogenic survival of Myc-Plk4WT overexpress-
ing cells. Data are means ± SEM (n = 2, performed in duplicate). (E) Immunoblot showing protein levels in Plk4AS; LATS1−/− and Plk4AS; LATS2−/− cells. 
Graph shows the relative clonogenic survival of 3MB-PP1 treated Plk4AS; LATS1−/− and Plk4AS; LATS2−/− cells. Data represent two independent knockout 
clones for LATS1 and LATS2. (F) Immunoblot showing protein levels in Myc-Plk4WT cells expressing individual sgRNAs targeting LATS1 and LATS2. Graph 
shows the relative clonogenic growth of induced Myc-Plk4WT cells. Data are means ± SEM (n = 2). (G) Images showing the localization of p53, 53BP1, 
and USP28 in interphase and mitosis. Bar, 5 µm. ns (nonsignificant ), P > 0.05); *, P ≤ 0.05; **, P ≤ 0.01.




