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Supplemental Figure 1. Conditional FIG-ROS transgenic mouse. A) Southern blot 
hybridization of BamH1 digested genomic DNA isolated from individual ES cell 
colonies using the SV40 poly A tail signal sequence as a probe. Three ES cell clones 
(asterisks) demonstrating single integration events (marked with an arrow) were used to 
create transgenic animals. The probe weakly hybridizes to a non specific endogeneous 
fragment of ~3 kb. B) Western blot against FIG and FIG-ROS from total brain extracts of 
double transgenic hGFAP-Cre;pCAGGS-LSL-FIG-ROS mice using an anti FIG 
antibody. C) H&E-stained section of an AdCre-triggered FIG-ROS grade III astrocytoma. 
Scale bar 1 mm.  
 
 

 
 
 



Supplemental Figure 2. A) Loss of heterozygosity at the p16Ink4a;p19Arf locus in FIG-
ROS;Ink∆2/3+/- tumors. Genomic DNA extracted from tumor (T) and adjacent normal 
tissue (N) for five different tumor samples was used to PCR amplify the p16Ink4a;p19Arf 
locus as described in Materials and Methods. The lower band, corresponding to the wild 
type (WT) p16Ink4a;p19Arf allele is missing in the tumor samples where only the 
knockout (KO) allele is present. B) Older animals that develop FIG-ROS;Ink∆2/3-/- 
tumors succumb faster than younger mice. Average span (days) at which animals that 
were older than 100 days (n=5) or younger than 100 days (n=5) at time of tumor 
induction (surgical injection of AdCre) die. * p<0.05 student t test. Error bar, SD. 
 
 

 
 
 
 
Supplemental Figure 3. Histological characteristics of high grade astrocytomas in FIG-
ROS;Ink∆2/3 model. Gliosarcomas (WHO grade IV lesions) are a highly malignant 
GBM variant characterized by a mutually exclusive bipartite morphology of regions 
displaying either glial or mesenchymal differentiation. The glial portion of the tumor, 
which displays features typical of a GBM, alternates with the sarcomatous areas of the 



tumor that often show densely packed bundles of spindle cells. Gliosarcomas are 
diagnosed by the demonstration of mesenchymal differentiation, such as the expression 
of smooth muscle markers in the sarcomatous component and GFAP in the gliomatous 
portion. H&E-stained (A) and immunohistochemical reaction against smooth muscle 
actin (B) or GFAP (C) on consecutive sections of the same tumor revealing a 
sarcomatous (B) region which is mutually exclusive from an adjacent gliomatous portion 
(C). FIG-ROS tumors demonstrate hallmarks of high grade astrocytomas. D) H&E 
stained brain tumor sections showing the presence of large multinucleated cells. E) 
Immunohistochemical characterization of FIG-ROS Ink4a/Arf null tumors showing 
positivity for S100β. FIG-ROS Ink4a/Arf null tumors have a high proliferation index as 
observed by MIB-1/Ki-67 staining (F) and are highly vascularized as seen by the 
presence of new blood vessels positive for smooth muscle actin (G). H) Graphical 
representation of the numbers of grade III and grade IV (glioblastoma multiforme, 
gliosarcoma) observed in FIG-ROS;Ink∆2/3 mice. Scale bars, 250 µM (A-C), 30 µM (D-
G). 
 
 

 
Supplemental Figure 4. Phosphotyrosine proteome comparison between FIG-ROS (A) 
and FIG-ROS autophosphorylation mutants (Y805,865F) (B) expressing cells. Lysates 
from both population were immunoprecipitated with an anti phosphotyrosine antibody 
and labeled individually with Cy2 (FIG-ROS, green) and Cy3 (FIG-ROS Y805,865F, 
red), mixed and separated by two dimension PAGE as described under Materials and 
Methods.  
 
 



 
 
Supplemental Figure 5. FIG-ROS associates with SHP-2's SH2 (NH2-) domain. A) In 
vitro binding of FIG-ROS proteins to the SH2 domain of SHP-2. 100 ng of GST-SH2 
domain fusion proteins, expressed and purified from E. Coli. (B) were incubated with 
lysates (100 µg) from untransfected (A’), transfected WT (B’) or kinase inactive 
(K511M) (C’) variants of FIG-ROS in COS-1 cells. Bound FIG-ROS proteins were 
detected by western blot analysis using an anti FIG antibody. C) Western blot of cell 
lysates from each FIG-ROS transfectants with FIG antibody to control for expression 
levels. D) In vitro binding of various isoforms of FIG-ROS to immobilized GST-SH2(N) 
SHP-2 fusion protein. Mammalian cell lysates containing the indicated FIG-ROS variants 
were incubated with identical amount of purified GST-SH2(N) (middle panel). Bound 
FIG-ROS proteins were detected using an anti FIG antibody (upper panel). The X 
indicate an empty lane. Anti FIG western blot of cell lysates from each FIG-ROS 
transfectants to control for expression levels. 
 
 
 



 
Supplemental Figure 6. SHP-2 is phosphorylated on C-terminal tyrosine residues in 
FIG-ROS expressing cells. Western blot analysis of cell lysates from Rat1 clones (23 and 
24) expressing FIG-ROS and parental Rat1 cells as a control using two phosphospecific 
SHP-2 antibodies pY542 (left panel) and pY580 (right panel). Stripped membranes were 
reprobed with an anti SHP-2 antibody to control for the presence of SHP-2 proteins in all 
samples (bottom panel). 
 
 
 



 
 
 
Supplemental Figure 7. Activation of SHP-2 in FIG-ROS;Ink∆2/3-null malignant 
astrocytoma tumor cells. Cells from FIG-ROS;Ink∆2/3 tumors were cultured as described 
in Materials and Methods. Photomicrograph of H&E stained sections from AA-1433 
tumor (A) and a corresponding orthotopic xenograft (B) tumor 5 weeks post 
implantation. C) Tumor cells grow indefinitely as assayed in a 3T3 experiment. Scale 
bars, 62.5 µM. 
 


