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SUPPLEMENTAL INFORMATION 

SUPPLEMENTAL EXPERIMENTAL PROCEDURES 

Mouse treatments  

Doxycycline (2 mg/ml, Sigma) was provided in the drinking water as a sucrose (5% 

w/v) solution to pregnant mothers (from the time of conception) and to their offspring 

until the time required to allow expression of the Cre recombinase. Pancreatitis was 

induced by daily (5 days per week) intraperitoneal injections of caerulein (125 µg/Kg, 

Sigma). Sulindac (0.18 mg/ml, Sigma) was provided in the drinking water for the 

indicated time. 

  

Senescence-associated β-galactosidase staining  

SA-β-Gal staining was performed essentially as described (Collado et al., 2005) on 10 

µm thick cryosections using a commercial kit (Cell Signaling Technology), following 

the manufacturer’s instructions.  

 

Laser capture microdissection 

Cells were obtained from pancreas cryosections  (10 µm) stained with X-Gal to identify 

K-RasG12V expressing cells. Slides were counterstained with NFR (Nuclear Fast Red) 

for 1 minute, as previously described (Guerra et al., 2003). After dehydratation 7,000 to 

10,000 blue cells (K-RasG12V expressing cells) and white cells (K-RasG12V negative 

cells) were isolated by laser capture microdissection using a PALM microbeam Zeiss 

Axio Observer (Carl Zeiss). 

 

PCR analysis 

Cells were obtained from pancreas cryosections  (10 µm) stained with X-Gal to identify 
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K-RasG12V expressing cells. Slides were counterstained with NFR (Nuclear Fast Red) 

for 1 minute, as previously described (Guerra et al., 2003). After dehydration by two 

successive washes in 70% and in 98% ethanol, 7,000 to 10,000 blue cells (K-RasG12V 

expressing cells) and white cells (K-RasG12V negative cells) were isolated by laser 

capture microdissection using a PALM microbeam Zeiss Axio Observer (Carl Zeiss). 

The cap containing captured cells was mix with NID buffer (50mM KCl, 10mM 

TrisHCl pH 7.5, 2mM MgCl2, 0,45% NP40, 0,45% Tween 20) overnight at 55ºC. 

Samples were then incubated in a boiling water bath for 10 minutes to inactivate the 

proteinase K. After cooling, samples were subjected to PCR in a total volume of 25µl. 

The reaction mixture consisted of 1mM primers, 2mM Mg, and 0.5 UI Taq polimerase.  

Cycling conditions for p16Ink4a: 94ºC for 5 minutes, and 30 cycles: 94ºC 30 seconds, 

59ºC  30 seconds, 72ºC 50 seconds, and extension at 72ºC for 10 minutes. The primers 

used for detection of exon 2 and 3 deletion of p16Ink4a were: INK4aΔF: ‘5-

TTGGGAGGCACACTTTCTTGG-3’ and INK4aΔR: ‘5-

ACGTGTATGCCACCCTGACC-3’, that give a 280 bp fragment for the deleted allele. 

The primers used for detection of presence 3’ loxP site inserted in Csp451 site, 3´ of 

third exon were: INK4aloxF: ‘5-CCTGACTATGGTAGTAAAGTGG-3’ and 

INK4aloxR: ‘5-ACGTGTATGCCACCCTGACC-3’. PCR amplification with the 

INK4aloxF and INK4aloxR give a  product of 390 bp and 290 bp for the floxed and 

wild type alleles, respectively. Cycling conditions for Trp53: 94ºC for 2 minutes, and 30 

cycles: 94ºC 30 seconds, 58ºC 30 seconds, 72ºC 50 seconds, and extension at 72ºC for 5 

minutes. We detected Trp53F2-10 allele by PCR amplification of the loxP site in intron 1, 

yielding products of 370 bp and 288 bp for the floxed and wild type alleles, 

respectively. Detection of the Trp53Δ2-10 allele yielded a 612 bp fragment. The primers 

used for detections of loxP site in intron 1 were: 1F: ‘5-



CACAAAAACAGGTTAAACCCAG-3’ and 1R ‘5-AGCACATAGGAGGCAGAGAC-

3’. The primers used for detection of the Trp53Δ2-10 allele were: 1F: ‘5-

CACAAAAACAGGTTAAACCCAG-3’ and 10R: ‘5-

GAAGACAGAAAAGGGGAGGG-3’. 

 

Human Samples 

Medical records regarding preoperative treatment with anti-inflammatory drugs were 

retrieved for patients with chronic pancreatitis. The mean age in the adenocarcinoma 

group was 69 years (range 35-88), 22 men and 14 women; and mean age in the chronic 

pancreatitis group was 63 years (range 25-79), 6 men and 5 female. Four patients with 

chronic pancreatitis received anti-inflammatory drugs preoperatively. Two patients were 

treated with 30 mg prednisolone/4 months, with a suspicion diagnosis of autoimmune 

pancreatitis; and 2 patients received NSAIDs (non-steroidal anti-inflammatory drugs, 

regimen and duration unknown). H&E-stained slides from 47 pancreas surgical 

specimens (36 from ductal adenocarcinoma and 11 from chronic pancreatitis) were 

screened by light microscopy for the presence of low-grade PanINs (1A and 1B) 

according to the criteria proposed by Hruban et al (Hruban et al., 2001). A median of 10 

slides containing pancreatic tissue were available from the chronic pancreatitis group 

and a median of 14 slides from the adenocarcinoma group. Close sections for each of 

the samples were evaluated for the presence of senescence by immunolabelling with 

P16INK4a and Ki67 antibodies.  
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Table S1, related to Figure 8. Clinical histories of chronic pancreatitis patients 

whose biopsies have been characterized in this study. 

 

NO HISTORY OF NSAIDs / STEROID TREATMENT 

Gender/Age Presentation Imaging Evolution 
Female 41 Severe gastric pain 

and chronic 
pancreatitis. 

Calcification of 
pancreas with 
stones throughout 
main and side 
ducts branches of 
pancreas 

Initial treatment – 
sphinterectomy 
Pancreatic insufficiency 
and mild elevated HbA1C 

Female 35 Abdominal pain and 
pancreatitis. Found 
to have gallstones 
and underwent 
cholecystectomy 

No structuring of 
the ducts but 
calcification in 
head of pancreas. 
Dilated common 
bile duct 

Despite cholecystectomy 
presented with recurrent 
pain, managed 
conservatively (pancreatic 
rest).  
Abnormal liver function 
test. 
Failed ERCP (Endoscopic 
retrograde 
cholangiopancreatography) 

Male 30 Chronic pancreatitis 
treated 
conservatively 

Pseudocyst with 
marked 
inflammatory 
changes around 
body and tail of 
pancreas 

On follow up – 
development of 
pseudocyst non amenable 
to percutaneous drainage 

Male 60 Epigastric pain. No 
history of alcohol. 
Treated with 
laparoscopic 
appendicectomy. 

Calcification head 
of pancreas 
Pseudocyst 
Inflammatory 
mass head of 
pancreas 

Due to ongoing pain 
imaging (CT) suggested 
calcification tail of 
pancreas and pancreatitis. 
Laparoscopic 
cholecystectomy. 
Pseudocyst and 
inflammatory mass head of 
pancreas 

Female 51 Follow up for renal 
cyst. Abdominal 
distension.  No 
exocrine 
dysfunction 

Severe changes of 
chronic 
pancreatitis. 
Dilated pancreatic 
duct. Multiple 
stones. Tight 
stricture head of 
pancreas 

Failed ERCP. No 
amenable for pancreatic 
endotherapy 

 



 

HISTORY OF NSAIDs / STEROID TREATMENT 

Gender/Age Presentation Imaging Evolution 
Male 79 History of mild alcohol 

intake. Abnormal 
function liver tests. 

CT – mass in head of 
pancreas (HoP)  

Treated initially 
with indomethacin 
50mg/twice daily/7 
days. Symptoms no 
resolved. Because 
mass HoP surgical 
resection. 

Male 46 History of Diabetes 
type 2. 
Presented with 
epigastric pain. Serum 
bilirubin and serum 
ALT elevated 

Diffuse enlargement 
of the pancreas with 
structuring of 
common bile duct.  
 

Treated with 30mg 
prednisolone/4 

months because 
suspicious of 
autoimmune / 
sclerosing 
pancreatitis 

Female 52 Weight loss and 
abdominal pain. 
History of alcohol 
intake and recurrent 
pancreatitis. 

Calcification 
throughout pancreas. 
Inflammatory mass 

Diclofenac 
150mg/day for 4 
weeks. Symptoms 
not resolved. 
Abnormal 
pancreatic function 

Female 54 Biliary colic pain but 
no jaundice. Mildly 
raised bilirubin and 
antinuclear antibodies 
(1:40). No medical 
history known. No 
other associated 
autoimmune type 
diseases 

Pancreas enlargement 
but no pancreas mass 
irregularity of biliary 
tree but no strictures 

30 mg prednisolone 
/ 4 months. 

 
 
 

 




