
SUPPLEMENTARY METHODS 
 

Construction of K-rasFSF-G12D targeting vector. To construct the Frt-STOP-Frt (FSF) element, 

two separate Frt sites were individually inserted into pBluescript (pBS, Stratagene) by ligating 

annealed oligos encoding Frt sequences into digested pBS. Specifically, the 1st Frt site was 

placed into XhoI-KpnI digested pBS. 1Frt-pBS was then digested with XhoI and NotI and the 2nd 

Frt was inserted. A linker sequence containing unique PstI and HpaI sites was then placed in 

between the two Frt sites after digestion of 2Frt-pBS with XhoI. The resulting Frt-linker-Frt-pBS 

vector was cut with PstI and HpaI sites and ligated with the STOP element from LoxP-STOP-

loxP(Tuveson et al. 2004) that had been digested with Pst and ScaI, generating FSF-pBS. The 

FSF cassette was then subcloned into a TOPO vector (Invitrogen) creating FSF-TOPO. Finally, 

the FSF was removed from FSF-TOPO with a SalI digest and inserted into the previously 

generated, SalI-digested, pBS-DTA-K-rasG12D, which contained the G12D point mutation and 

homology arms for targeting the K-ras2 locus (Tuveson et al. 2004). Correct orientation was 

checked by PCR. Additional details are available upon request. 

 

Generation of K-rasFSF-G12D mice 

The targeting vector was linearized by SfiI digest and electroporated into V26.2 C57BL/6 ES 

cells and puromycin-resistant clones were selected. Homologous recombination was assayed by 

Southern blot analysis on BamHI/KpnI doubly digested ES cell DNA, using both 5’ and 3’ 

probes. Correctly targeted ES cells were injected into albino BALB/c blastocysts and resulting 

chimeras were crossed to C57BL/6 females for germline transmission. Genotyping details are 

available by request. 



Additional mouse strains. Trp53flox mice were provided by A. Berns (The Netherlands Cancer 

Institute, Amsterdam, the Netherlands), ArfGFP mice were provided by C. Sherr (St. Jude 

Children’s Hospital, Memphis, TN), and Rag2-/-, nu/nu, and NOD/SCID mice were purchased 

from The Jackson Laboratory. K-rasLSL-G12D and R26CreER were previously generated in our 

laboratory (Tuveson et al. 2004; Ventura et al. 2007). All animals (except for nu/nu and 

NOD/SCID) were maintained on a mixed background comprising 129S4/SvJae and C57BL/6 

strains. 

 

Primers for PCR analysis. 

PCR name   forward primer          reverse primer 
p53 2-lox CACAAAAACAGGTTAAACCCA GAAGACAGAAAAGGGGAGGG 
p53 1-lox AAGGGGTATGAGGGACAAGG Same as above 
Multiplex 

K-ras 
GGGTAGGTGTTGGGATAGCTG TCCGAATTCAGTGACTACAGATGTAC

 
 
shRNA sequences: 
Luc: 5’-GAGCTGTTTCTGAGGAGCC-3’; p21: 5’-GGAAGGGAATGTATATGCA-3’ 
 
 
Antibodies used for immunoblotting. anti-Pan Ras (#05-516), anti-cyclin D1 (#05-815-

Millipore); anti-β-tubulin (#2146 –Cell Signaling Technology (CST)); anti-p21 (sc-6246), anti-

p16Ink4a (sc-1207- SantaCruz Biotechnology), 

 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY FIGURE LEGENDS 
 
Figure S1: Sequential mutagenesis of K-ras and p53 during MEF tumor formation in 

NOD/SCID mice. 

A. Experimental outline for sequential mutagenesis of K-ras and p53. The protocol was identical 

to the one followed for injection into nu/nu mice. See text and Figure 2 for more details. B. 

Growth kinetics and overall incidence of tumors in which p53 was deleted 0 weeks (Group A-red 

square), 1 week (Group B-blue triangle), or 3 weeks (Group C-yellow X) post subQ injection of 

the cells. Similar to results in the nu/nu strain, delaying p53 loss until three weeks after injection 

severely inhibited the ability of partially transformed K-rasG12D-expressing MEFs to 

subsequently form tumors. 

 

Figure S2: Cell marking with Cre-GFP lentivirus shows the time course of sarcomagenesis. 

GFP IHC on muscles from K-rasLSL-G12D/+; p53flox/flox; Rag2-/- animals infected with a lentivirus 

expressing Cre and GFP. Mice were taken 2, 4, or 5 weeks post infection for histological 

preparation and staining. The dramatic increase in the number of stained cells at each progressive 

time point was only seen in this genotype of mice, and most likely corresponds to incipient 

cancer cells. Scale bar for 2 and 4 week time points is 50 μm, and for 5 weeks it is 100μm. 
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