
Supplemental Figure 1. A:  Characterization of mice with KrasG12D activation 

and Pten deletion.  A: Histological comparison of mice at 17 days of age 

reveals that the pancreata of Pdx1-Cre+;KrasG12D/+;Ptenlox/lox mice appear larger 

than those of Pdx1-Cre+;KrasG12D/+ mice (left panel).  Magnified images show the 

normal gland architecture maintained in Pdx1-Cre+;KrasG12D/+ mice compared to 

the neoplastic ducts and scant stromal presence found in Pdx1-

Cre+;KrasG12D/+;Ptenlox/lox mice (right panel) (400x).  B:  Representative images of 

the histology of the lesions found in Pdx1-Cre+;KrasG12D/+;Ptenlox/lox mice at 17 

days of age.  Wildtype mice have an abundance of acinar cells and simple ductal 

structures.   Pdx1-Cre+;KrasG12D/+;Ptenlox/lox mice show severe exocrine 

pancreatic atrophy and edema along with the presence of mPanINs, metaplasias, 

ducto-insular complexes and PDAC (200X; inset 400X). Scale bars, 50μm.   

 
 
 



Supplemental Figure 2.  Pten LOH seen in PDACs of Pdx1-

Cre+;KrasG12D/+;Ptenlox/+ mice.  A:  Representative images of lesions found in 

Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice at 3 months of age.  Wild type mice display 

an abundance of acinar cells and simple ductal structures compared to Pdx1-

Cre+;KrasG12D/+;Ptenlox/+ mice which show mPanINs of various grades and PDAC 

(400x).  B:  Laser capture microdissection was performed on PDACs and 

adjacent mPanINs of 3 month old Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice (n=5) (left 

panels) (200x).  DNA was isolated from the collected samples and PCR analysis 

(right) was done to allow the detection of the PCR products corresponding to 

wildtype (WT) and floxed (lox) alleles of Pten or the deletion band (del) which is 

produced by recombination of a floxed Pten allele. A mouse with pancreas-

specific Pten deletion alone served as a control for the WT allele of Pten.  DNA 

from a tail sample of a Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mouse served as a control 

for the deletion band which is undetectable in this sample due to the absence of 

PDX1 driven Cre-recombinase activity in the tail.  Scale bars, 50μm.    



Supplemental Figure 3.  Immunohistochemical analysis of mice with Pten 

heterozygosity and mutant KrasG12D activation. A:  Immunohistochemical 

analysis reveals an increased amount of PDGFRβ staining in the stroma of both 

human tumors and in Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice compared to the lesions 

of Pdx1-Cre+;KrasG12D/+ alone mice which shows an absence of PDGFRβ 

staining.  (400x).  B: IHC for CyclinD1 shows little staining in the normal acinar or 

ducts of wildtype mice but intense nuclear staining for Cyclin D1 in the cells of 

acinar to ductal metaplasias (one month old) and PDACs (three  month old) in 

Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice.  (400x).  C:  The acinar-to-ductal 

metaplasias that develop in both Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice (age one 

month) do not show up-regulation of phosphorylated AKT by IHC.   Acinar-to-

ductal metaplasias that develop in both Pdx1-Cre+;Ptenlox/lox mice (age four 

months) do show up-regulation of phosphorylated AKT by IHC.  (400x).    Scale 

bars, 50μm.   



Supplemental Figure 4.  Mice with Pten heterozygosity and mutant KrasG12D 

activation show an increase in CD44 positive cells. A:  

Immunohistochemistry in Pdx1-Cre+;KrasG12D/+ and Pdx1-Cre+;KrasG12D/+;Ptenlox/+ 

mice at 6 months showed that there was an increase in the number of cells 

showing expression of CD44 in PDACs of Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice 

compared to PDACs of Pdx1-Cre+;KrasG12D/+ mice.  Normal ducts in WT mice 

show little to no expression of CD44 (400x).  B: Comparison of CD44 expression 

and lesion type in serial sections from a three month old Pdx1-

Cre+;KrasG12D/+;Ptenlox/+ mouse and a human sample (400x).  H&E staining 

shows the morphology of possible acinar to ductal metaplasias, PanINs, and 

mPanINs in Pdx1-Cre+;KrasG12D/+;Ptenlox/+ mice and human samples.  

Immunofluorescence on a serial section confirms that these structures are acinar 

to ductal metaplasias (pan-cytokeratin-labeled; green; red arrows second 

column) and that they show an increased amount of CD44 staining (red arrow 

third column), while mPanINs and PanINs do not show cells expressing CD44.  

Scale bars, 50μm.   


