
 

Supplementary information 

 

Material and methods 

 

Plasmid construction 

Construction of the pYEP hPtch(D513Y)-MAP plasmid. The 5’ part of the human Patched 

coding sequence from the construct pYEP hPtch-MAP (Joubert et al 2009) was inserted in a 

subcloning plasmid in order to leave unique the PasI and the AjiI restriction sites surrounding 

AminoAcid D513 (PasI-AjiI fragment 257bp) and to retain the unique NgoMIV and unique 

PspXI restriction sites suitable to reintroduce the mutated 5’ part in the pYEP hPtch-MAP. 

The mutation was obtained by annealing and cloning in the PasI-AjiI cleaved plasmid, 7 

double stranded oligos designed to replace the 257bp PasI-AjiI fragment. The clones 

containing the mutation (displaying an additional SnaI/AccI site) were grown and the insert 

was sequenced for verification. The NgoMIV-PspXI fragment containing the expected 

sequence was then inserted in the wild type pYEP hPtch-MAP digested with the same 

enzymes to yield the pYEP hPtch(D513Y)-MAP which was also verified by sequencing. 

Sequences of the 7 double stranded oligos (Eurogentec, Liège, Belgium). (1) (5’ end 

compatible with PasI): coding strand (s): 5’CAG GGT GCC GTG GGG CTG GCT GGC 

GTC CTG CTG GTT3’, anti-sense (as) : 5‘CAC TGA CAG TGC AAC CAG CAG GAC 

GCC AGC CAG CCC CAC GGC ACC3’; (2) s : 5’GCA CTG TCA GTG GCT GCA GGA 

CTG GGC CTG TGC TCA TTG3’, as: 5’GGA AAT TCC GAT CAA TGA GCA CAG GCC 

CAG TCC TGC AGC3’; (3) s : 5’ATC GGA ATT TCC TTT AAC GCT GCA ACA ACT 

CAG GTT3’, as: 5’GAG AAA TGG CAA AAC CTG AGT TGT TGC AGC GTT AAA3’; 

(4) containing the D513Y mutation (in bold italic) introducing an SnaI/AccI restriction site 

(underlined) s :  5’TTG CCA TTT CTC GCT CTT GGT GTT GGT GTa tAc GAT3’, 

as: 5’CAG AAG AAA AAC ATC gTa tAC ACC AAC ACC AAG AGC3’; (5) s : 5’GTT 

TTT CTT CTG GCC CAC GCC TTC AGT GAA ACA3’, as: 5’TTT ATT CTG TCC TGT 

TTC ACT GAA GGC GTG GGC3’; (6) s : 5’GGA CAG AAT AAA AGA ATC CCT TTT 

GAG GAC AGG3’, as: 5’GCA CTC CCC GGT CCT GTC CTC AAA AGG GAT TCT3’; (7) 

Blunt 3’ end compatible with AjiI s : 5’ACC GGG GAG TGC CTG AAG CGC ACA GGA 



GCC AGC GTG GCC CTG AC3’, as: 5’GT CAG GGC CAC GCT GGC TCC TGT GCG 

CTT CAG3’. The nucleotide sequences of the described plasmids are available upon request 

(pmartin@unice.fr). 

Construction of pSP64 hPtch-MAP. The 4933bp coding sequence of the hPtc-MAP (from 

plasmid pYEP hPtc-MAP) was cloned in two steps in the pSP64 PolyA in vitro expression 

vector (Promega Madison WI USA). First, the 2589bp Ecl136II (blunt neoschyzomer of SacI, 

15bp upstream the hPtch start codon)-Mph1103I 5’ moiety of the hPtc-MAP DNA was 

inserted in the 3021bp pSP64 PolyA digested with HinDIII (filled-in with the the Klenow 

enzyme) and then digested with PstI. The resulting plasmid, named pSP64 hPtc5’ was then 

digested with BglII and SalI and the 2786bp BglII-SalI fragment of the hPtc-MAP was 

inserted to give rise to pSP64 hPtch-MAP. 

The region flanking the plasmid ends have been sequenced and verified. 

 

Legends to supplementary figures 

 

Supplementary figure S1  Structure of the different drugs used.  

Supplementary figure S2  Resistance of hPtc-expressing yeasts depends on doxorubicin 

concentration. Yeasts expressing Myo (control) or hPtc were grown in normal culture medium 

or in medium supplemented with increasing concentrations of doxorubicin. The effect of 9µM 

and 18µM of doxorubicin on yeast growth in the first half of the exponential growth phase 

was calculated for 5 (with paired p value of 0.006) and 4 (with paired p value of 0.002) 

independent experiments respectively. Shown are means ± s.e.m. 

 

Supplementary figure S3  hPtc expression reduces drugs accumulation in yeasts. (a) 

Doxorubicin accumulated in yeasts was measured with yeasts expressing Myo (control) or 

hPtc incubated for 30s, and 2, 7, 15, and 60min with 10µM doxorubicin. (b) The effect of 

hPtc on doxorubicin accumulation is energy-independent. The doxorubicin fluorescence 



accumulated in yeasts expressing Myo (control) or hPtc was measured after incubation for 2h 

with 10µM doxorubicin in buffer supplemented with 5mM of glucose or with 5 mM of 2-

deoxy-D-glucose to de-energize cells. (c) Yeasts expressing Myo (control) or hPtc were 

incubated for 2h with rhodamine, H33342 (10µM) or acriflavine (0.5µM) in the presence of 

2-deoxy-D-glucose, and the fluorescence accumulated in the yeasts was measured. Shown are 

mean ± s.e.m. (n=6, ***: p=0.0003). 

 

Supplementary figure S4  Gli1 is expressed in K562 cells. Total protein extracts (85µg) 

from K562 cells pre-treated or not with 10µM CPN (48h) or 10µg/mL lovastatin (24h) were 

immunoblotted with antibodies against Gli1 and Actin. 

 

Supplementary figure S5  Schematic representation of action of Ptc and statins on 

chemotherapy resistance. (a) In the absence of ShhN, Ptc (in red) effluxes doxorubicin (in 

green) from the cell, allowing cell resistance to doxorubicin. (b) While present in the 

extracellular medium, ShhN (in blue) binds to Ptc (in red) and induces its internalization, 

doxorubicin accumulates in the cell and induces cell death. (c)  Cholesterol (in yellow) allows 

Smo (in purple) translocation to the plasma membrane. This activates the expression of Shh 

target genes such as Gli1, Ptc, P-gp and BCRP, and induces chemotherapy resistance. (d) In 

the presence of statins (brown triangles), intracellular cholesterol (in yellow) decreases, Smo 

does not translocate to the plasma membrane and does not activate Shh target genes. The 

expression of Ptc and multidrug transporters (P-gp and BCRP) is inhibited, and doxorubicin 

(in green) can therefore accumulate in the cell and induce cell death.  

 


