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Supplementary Materials and Methods 

Cell lines and cell culture 

HNSCC cell lines for this study were obtained from an established cell repository in the 

laboratory of Dr. Jeffrey N. Myers (University of Texas MD Anderson Cancer Center, Houston, 

TX) under approved institutional protocols. The HNSCC cell line PCI-13 lacking endogenous 

p53 was obtained from the laboratory of Dr. Jennifer Grandis (University of Pittsburgh, 

Pittsburgh, PA) and engineered to stably express constructs containing either, wild-type (wt) p53 

or high-risk EA (Evolutionary Action) score mutant p53 (G245D), and pBabe (null p53) as 

described previously (26). The HNSCC cell lines, HN30 expressing wtp53 and HN31 expressing 

mutp53 were obtained from Dr. John Ensley (Wayne State University, Detroit, MI), FaDu from 

(ATCC, Manassas, VA), HN5 from Dr.  D.M. Easty (Ludwig Institute for Cancer Research, 

London, UK), TR146, and UM-SCC-22A, from Dr. Uma Raju, and Dr. Ho-Young Lee  (MD 

Anderson Cancer Center, Houston, TX) , respectively, MDA1586 from Dr. peter Sacks 

(University of New York, NY), UM-SCC-3, UM-SCC-47 (HPV+) and UM-SCC-104 (HPV+) from 

Dr. Thomas Carey (University of Michigan, Michigan, MI), HMS-001 (HPV+) from Dr. James 

Rocco (Massachusetts General Hospital, Boston, MA), UD-SCC-2 (HPV+) from Dr. Michael 

Sigel (Technical University of Munich, Munich, Germany), UPCI:SCC152 and UPCI:SCC154 

(HPV+) from Dr. Susanne Gollins (University of Pittsburgh Graduate School of Public Health, 

PA). The HMS-001 cell line was cultured in Dulbecco’s modified Eagle’s medium (DMEM) /F12 

(Corning), supplemented with 10% FBS and L-glutamine. UD-SCC-2 was cultured in RPMI1640 

medium (Corning), supplemented with 10% FBS and L-glutamine. The UPCI: SCC152 and 
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UPCI: SCC154 were cultured in MEM (Sigma) supplemented with 10% FBS and L-glutamine 

and all other cell lines were cultured in DMEM (Gibco), containing 10% FBS, L-glutamine, 

sodium pyruvate, nonessential amino acids, and vitamin solution. All cell lines were maintained 

at 37°C in a humidified incubator containing 5% CO2 and periodically tested to ensure 

mycoplasma-free culture environment. All experiments were performed using cells from early 

passages. HNSCC cell lines were authenticated using short-tandem repeat analysis within six 

months of use for the current study. 

Generation of shRNA–expressing cells 

To generate the HNSCC Rad51 shRNA cells, five human pGIPZ-Rad51 shRNAs 

(V2LHS_218486, V2LHS_171184, V2LHS_239089, V3LHS_318594, and V3LHS_318597) 

were obtained from Open Biosystem through MD Anderson’s shRNA and ORFeome Core. 

Human pappilomavirus-16 E7 shRNAs (sequence #1: 5'-GGACAGAGCCCATTACAATAT-3'; 

and sequence #2: 5'-AGGAGGAGGATGAAATAGATGG-3') (accession # NC_001526), cloned 

into pGFP-C-shLenti Lentiviral vector (TR30023) were obtained from Origene. The HMS-001 

and UM-SCC-47 cells stably expressing shRNAs specific for Rad51, E7 or controls (scrambled 

shRNAs) lentiviral vectors respectively were generated using standard transfection protocol. 

Briefly, virus-containing supernatants were collected 48 hours and 72 hours after co-transfection 

of pCMV-VSV-G, pCMV Δ8.2, and the Rad51, E7 shRNA and control vectors into HEK293T 

cells. HMS-001and UM-SCC-47 target cells were infected with the virus and pooled clones of 

control and Rad51 shRNA, or E7 shRNA cells were selected first with puromycin followed by 

GFP sorting. Knockdown of Rad51 and E7 was assessed by immunoblotting.  The shRNA clones 

showed substantial degree of knockdown (Rad51 #2 and 5), (E7 #2) were established and used 

for further analysis.  
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Analysis of combined drug effects 

The drug synergy was calculated based on the combination-index and isobologram analyses 

derived from the median-effect method of Chou and Talalay (27). The combination-index (CI) is 

a quantitative representation of the degree of drug interaction and calculated using the CalcuSyn 

software (Biosoft, Ferguson, MO). On the basis of the dose-response curves using clonogenic 

survival assay for HNSCC cells treated with B02 and AZD1775 either alone or in combination 

as previously indicated, the CI values were generated over a range of fraction affected (Fa) 

levels from growth inhibition percentages. The isobologram was generated by plotting the 

individual drug concentrations required to achieve 50% inhibitory effect on their respective x- 

and y- axes. For conservative estimate of synergism, the conservative isobologram plots of the 

combination of B02 and AZD1775 used at fixed constant ratios were used. A straight line 

connecting the two points is made and the concentration (combination data point) of the two 

drugs used in combination to achieve the 50% inhibitory effect is plotted on the isobologram. 

Combination data points that fall on the line represent an additive drug effect, whereas data 

points that fall below or above the line represent synergistic and antagonistic drug effects, 

respectively. Although a CI < 1.0 can be considered as synergy, we selected a cut-off point of 

<0.75 to stringently define synergy. 

Antibodies 

Antibodies used for Western blotting were phospho-ɣH2AX (Ser139; #2577), phospho-CDC2 

(CDK1)-Tyr15 (#9111), CDC2 (CDK1) (#9112), PARP-1 (#9542), Rad51 (#8875), Wee1 #4936, 

CHK1 (#2345), pCHK1 (Ser345; #2341), Rb (4H1) ( #9309); all from Cell Signaling Technology; 

β-actin (#A5316; Sigma-Aldrich); p53(DO-1) (#sc-126), HPV-E7 (#sc-65711); all from Santa 

Cruz; p21WAFI (Ab-1) (#OP64; Calbiochem); RPA32 (clone RPA-34-20; #MABE285; EMD 

Millipore);  and RRM2 (#NBP1-31661; Novus Biologicals). 
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Rad51 and Phospho-ɣH2AX foci assay 

HPV+HNSCC Cells (UM-SCC-47) were plated in duplicate onto glass coverslips and treated 

with drugs the following day for 48 hours as indicated. Cells were then fixed in 2% 

paraformaldehyde for 1 hour, washed, permeabilized in 0.2% Triton X-100 in PBS for 20 

minutes, washed, and blocked for 1 hour at room temperature in PBS buffer containing 2% 

normal goat serum, and 0.3% Triton X-100. Then, glass coverslips were incubated with anti-

Rad51 antibody and anti-phospho-ɤH2AX (Ser139) antibody overnight at 4°C followed by 

secondary Alexa Fluor 488- and Alexa Fluor 546-conjugated secondary antibodies, respectively. 

Nuclei were counterstained with antifade with DAPI (Molecular Probes, Eugene, OR). 

Fluorescent foci were imaged and acquired on a Leica confocal microscope. For Rad51 focus 

formation, cells with intact nuclei containing 5 or more Rad51 or ɤH2AX foci were counted in 4 

different high-power fields (hpf) each 4 containing at least 100 cells. Data were presented as 

percentage of cells with Rad51 foci. Cells exposed to Gemcitabine (200 nmol/L) for 4 hours were 

used to generate Rad51 foci and activate homologous recombination repair (HRR) and allows 

for detection of Rad51 focus formation. 

DNA Fiber Assay 

 DNA fiber analysis was performed as previously described (#28). In brief, cells were treated 

with DMSO vehicle control, B02, AZD1775, or combination of B02 and AZD1775 for 16 hours 

and then pulse-labeled with CldU for 15 minutes followed by IdU for 20 minutes. Fibers were 

spread on glass slides and fixed in methanol/acetic acid (3:1) before HCl denaturation. 

Slides were blocked in 10% normal horse serum diluted in PBS, and then incubated with Rat 

anti-BrdU/CldU [clone BU1/75 (ICR1), Abcam] antibody (1:600 dilution) and Mouse anti-

BrdU/IdU antibody [clone B44, BD Biosciences] (1:300 dilution) overnight at 4°C. After rinsing, 

the slides were incubated in anti-Rat AlexaFluor 568 antibody (1:500 dilution) and anti-Mouse 
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AlexaFluor 488 antibody (1:500 dilution) for 1 hour at room temperature. After washing, the slides 

were mounted in Vectashield and analyzed using Nikon Eclipse TE100. Three independent 

replicates were performed for each condition. 

 
In vivo orthotopic mouse model of oral tongue cancer. 

 All animal experimentation was approved by the Institutional Animal Care and use Committee 

(IACUC) of the University of Texas MD Anderson Cancer Center. For the radiation study, mouse 

tongues were injected with HN31 (3 × 103) cells into the middle right side and radiation and B02 

trement was started when tumors reached a range of 10.6-20.0 mm3 in size. Mice were treated 

with B02 three hours before radiation with 50 mg/Kg three times a week (day 1, 3 and 5) as 

previously indicated. Fractionated radiation (5 Gy per fraction/three times a week, day 1, 3 and 

5 for two weeks) was delivered to the tumor-bearing tongue of mice by using an irradiator (250 

KV X-ray Irradiator, Philips 250; Amsterdam, Netherlands) with a 250 kVp (15 mA) X-ray (field 

size, 8 × 8 cm; source axis distance, 50.0 cm), at a dose rate of 0.811 Gy/min. During irradiation, 

mice were anesthetized so that the tumor and oral cavity was exposed in the radiation field and 

the rest of animal’s body was shielded from radiation exposure. Control mice received PBS. 

Treatment with B02 was continued for four weeks and tumor size and weight loss of the mice 

were monitored and recorded twice a week. Tongue tumors were measured with microcalipers, 

and tumor volume was calculated as (A)(B2)π/6, where A is the longest dimension of the tumor 

and B is the dimension of the tumor perpendicular to A. Mice were euthanized when they lost 

more than 20% of their preinjection body weight. 

 

 

 

 


