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Supplementary Figure S1.  Visualizing Zeocin induced double-strand breaks 
using a modified neutral comet assay.  (A) Composite images of 75 cells per 
sample after normalization for total fluorescent intensity where UM-SCC-38 
expressing WT RPA2 cells were treated with Zeocin.  (B) Comet profiles of 
composite images (thin vertical bar = %DNA in head; thick vertical bar = 
%DNA in Tail; distance between thin and thick vertical bars represents tail 
length; black curve = average comet profile; light grey curve = DNA in head; 
dark grey curve = DNA in tail).    
     Individual comet images were normalized for total fluorescent intensity, 
thereby making each comet image directly comparable in terms of %DNA 
content and subsequent Olive tail moment (%DNA in tail x tail 
length). Normalization does not affect the tail length values. The 75 normalized 
images (comets) for each sample were then averaged into their 
respective composite image. The composite image and its comet profile (all of 
which have the same area under the curve) directly reflects the average Olive 
tail moment for that sample.   
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Supplementary Figure S2 . 
Identification of capillary IEF 
immunoassay peaks specific for RPA 
G2 isoforms.  Peggy data on a pH 3-10 
gradient from several RPA antibodies:  
(A) pS4/8 antibody (Bethyl) diluted 1:50; 
(B) pS12 antibody diluted 1:50; (C) 
RPA2 antibody (Bethyl) diluted 1:500; 
(D) HA antibody (Neomarkers) diluted 
1:25; (E) RPA1-CT antibody not diluted.  
In parts A and B, DNA-damaged lysates 
are shown (t1, pink line). In parts C, D 
and E control lysates that were not 
treated are shown (blue line). A star 
indicates the peaks that are in common 
for all antibodies and are specific for 
RPA isoforms under these experimental 
conditions. 
 



Supplementary Figure S3. To make sure the 
RPA2(pS29) antibody was active we tested against 
mitotic cell lysates as a positive control. UM-SCC-38 WT 
RPA cells synchronized to M phase with nocodazole 
were harvested and lysed.  Whole cell lysate was 
separated on a 10% Bis-Tris SDS PAGE gel.  Proteins 
were transferred to a nitrocellulose membrane and 
probed with anti-RPA2(pS29).  Protein loaded left to 
right: 10 µg, 20 µg, 40 µg.  Thus, the antibody sample is 
good and the lack of signal in the westerns is due to very 
low levels of RPA2(pS29). 
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Supplementary Figure S4. Capillary isoelectric 
focusing data for RPA2 pSer12 antibody.  This 
antibody does not appear to work well with native 
protein. , DNA-damaged (t1, pink line) and control 
lysates that were not treated (blue line) are shown. 
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Supplementary Figure S5.  Western blots of S phase 
HA-RPA2 IP of chromatin-bound fraction with respective 
RPA1 controls.  Correlating to Figure 4B  in the paper.  
 

6 



7 

Supplementary Figure S6.  Western blots of G2 
phase HA-RPA2 IP of chromatin-bound fraction with 
respective RPA1 controls.  Correlating to Figure 4C  
in the paper.  
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Supplementary Figure S7.  Western blots of S phase HA-
RPA2 IP of cytosolic fraction with respective RPA1 controls.  
Correlating to Figure 5A  in the paper.  
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Supplementary Figure S9.  Western blots of G2 
phase HA-RPA2 IP of cytosolic fraction with respective 
RPA1 controls.  Correlating to Figure 5B  in the paper.  
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Table S1. PIKK and CDK phosphorylation sites of human RPA. 

Protein Residue 
sequence 

Kinase Cell cycle Treatment 
Ab 

available
? 

Reference 

RPA1 Ser 38 TTGNSPPRY CK1, CDK ayn none No [1, 2] 

 Thr 180 TSGGTQSKV PIKK, CK1 asyn IR, UV, none No [3-5] 

 Ser 207 VTNKSQIRT PIKK asyn PMA No [6] 

 Thr 483 QACPTQDCN PIKK asyn none No [7] 

        

RPA2 Ser 4,8 MWNSGFESYGSS PIKK S, asyn, M UV, HU, IR, ETOP Yes [8-11] 

 Ser 11,12,13 ESYGSSSYGGA PIKK asyn, M UV, none, ETOP Yes [9, 11, 12] 

 Thr 21 AGGYTQSPG PIKK, CHK2 S, asyn UV, HU, IR, CPT, ETOP Yes [8, 9, 11, 13, 14] 

 Ser 23 GYTQSPGGF CDK S/G2, M, asyn IR, UV Yes [9, 10, 12, 15] 

 Ser 29 GGFGSPAPS CDK S/G2, M, asyn IR, UV Yes [9, 10, 13, 15, 16] 

 Ser 33 SPAPSQAEK PIKK asyn, S UV, HU, ETOP Yes [8, 9, 11, 13, 14] 

 Ser 52 PCTISQLLS PIKK/GSK3 in vitro None No [8] 

 Ser 72 NVEISQVTI PIKK in vitro None No [8] 

 Ser 174 SKANSQPSA PIKK in vitro None No [8] 
  

Treatments: CPT = camptothecin; ETOP = etoposide; HU=hydroxyurea; IR=ionizing radiation; PMA = phorbol 12-myristate 13-acetate 

Kinase: PIKK = ATM/ATR or DNA-PKcs; CDK = cyclin dependent kinase; CHK = checkpoint homolog kinase, CK = casein kinase, GSK = glycogen 

synthase kinase 
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Table S2. Other phosphorylation sites of human RPA. 

Sub-
unit 

Residue Sequence Kinasea Reference 

RPA1 Ser 6 VGQLSEGAI  [1, 5, 17] 

 Thr 34,35 IRPITTGNSP CAMK2 [17] 

 Ser 135 APAASPAAS GSK3 [17, 18] 

 Ser 174 GPSLSHTSG  [1, 2] 

 Ser 177 LSHTSGGTQ CK1 [1] 

 Ser 182 GGTQSKVVP  [1] 

 Thr 191 IASLTPYQS  [2, 5, 18-20] 

 Ser 315 KSKDSLVDI CK1, Aurora [1, 19] 

 Ser 371 KFDGSRQPV  [1] 

 Ser 384 GARVSDFGG PKA [1, 5, 6, 12, 17] 

 Ser 432 SDLKSGGVG CK1 [17] 

 Ser 438 GVGGSNTNW PKA [5, 6, 12] 

 Thr 440 GGSNTNWKT  [17] 

 Tyr 461 DKPDYFSSV  [1] 

 Ser 463,464 PDYFSSVATV  [17] 

 Thr 467 SSVATVVYL CK1 [17] 

 Tyr 470 ATVVYLRKE  [17] 

 Tyr 478 ENCMYQACP  [1, 7] 

 Ser 569 ANFRSFIFR  [18] 

 Thr 580 VKVETYNDE  [18] 

 Tyr 581 KVETYNDES EGFR [1] 

 Ser 585 YNDESRIKA  [17, 18] 

 Thr 590 RIKATVMDV Aurora [1, 5, 18] 

 Tyr 599 KPVDYREYG  [1, 5] 

RPA2 Tyr 9 GFESYGSSS  [1, 21] 

 Ser 39 AEKKSRARA  [1, 12, 22] 

 Thr 75 ISQVTIVGI CK1 [17] 

 Thr 88 EKAPTNIVY  [1, 6] 

 Thr 98 IDDMTAAPM  [18] 

 Ser 238 LKHMSVSSI  [17] 

 Ser 241 MSVSSIKQA CK1 [1] 



 

12 
 

RPA3 Ser 10 DLPRSRINA NEK6 [1] 

 Thr 37 KIHPTGKMF  [1] 

 Ser 44 MFILSDGEG CK2 [1, 23] 

 Thr 52 GKNGTIELM  [1, 23] 
aPHOSIDA Kinase Motif Matcher:  CAMK2 = Ca2+/calmodulin-dependent protein kinase, CK = 
casein kinase, EGFR = epidermal growth factor receptor, GSK = glycogen synthase kinase, 
NEK = NIMA('never in mitosis A')-related kinase, PKA = protein kinase A 
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Table S3.  Primary antibodies, source and dilutions used 

Antibody Source Host Traditional 

western  

Capillary 

IEF 

ATM Abcam ab17995 Rabbit 1:1000  

pATM(pSer1981) Abcam ab81292 Rabbit 1:1000  

CHK1 (G-4) Santa Cruz sc-8408 Mouse 1:3000  

pCHK1(pSer345) Cell Signaling #2341 Rabbit 1:500  

CHK2 Abcam ab47433 Rabbit 1:1000  

pCHK2(pThr68) Abcam ab38461 Rabbit 1:1000  

H2AX Cell Signaling #2595 Rabbit 1:1000  

ɣH2AX(pS139) Abcam ab2893 Rabbit 1:1000  

Actin, N-terminal Sigma A2103 Rabbit 1:1000  

α-tubulin (10D8) Santa Cruz sc-53646 Mouse 1:2000  

RPA1 (RPA70-9) Millipore NA13 Mouse 1:1000  

RPA1(aa 525-616)a Nasheuer lab RAC-4D9 [24] Rat  No dilution 

RPA2 (aa 225-270) Bethyl A300-244A Mouse  1:500 

pRPA2(pSer4/Ser8) Abcam87277 

Bethyl A300-245A 

Rabbit 

Rabbit 

1:1000  

1:50 

pRPA2(pSer12) Oakley lab Rabbit 1:3000 1:50 

pRPA2(pThr21) Abcam ab61065 Rabbit 1:1000 1:25 

pRPA2(pSer23)  Nasheuer lab RPA1-8H3 [10] Rat 1:5 No dilution 

PRPA2(pSer29)  Nasheuer lab RPA2-8C7 Rat 1:2 No dilution 

pRPA2(pSer33) Abcam ab87278 [10] 

Bethyl A300-246A 

Rabbit 

Rabbit 

1:1000  

1:25 

RPA2(aa 18-33 not phospho) Nasheuer lab RPA-3A2 Rat 1:5 No dilution 

Hemaglutinin (HA Ab1) Thermo Scientific RB-1438 Rabbit  1:25 
a aa = amino acids 
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