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Figure Legends

Figure 1 VEGF and FGF-2 delivered via HBPA nanostructures significantly increase 
vascular density at the omental transplant site. (a,b) CD31 staining of (a) HBPA-
CNTRL and (b) HBPA-GF scaffolds retrieved from omenta on post-transplant day 14.  
CD31 positive cells are stained brown by DAB chromogen; cell nuclei are stained blue 
by hematoxylin.  Arrows denote sections of PLLA filaments amongst the infiltrating 
cellular tissue (scale bars represent 25 µm). (c)  Hematoxylin and eosin staining of an 
HBPA-GF scaffold retrieved on day 14.  Erythrocytes in the lumens (see arrows) suggest 
that neovessels have functional characteristics (scale bar represents 30 µm). (d) Density 
of CD31-positive neovessels in HBPA scaffold specimens retrieved between days 11 and 
14.  Neovessel densities in HBPA-GF specimens were nearly 8 times greater than those 
in HBPA-CNTRL specimens (error bars represent 95% confidence intervals).  

Figure 2 Bioluminescent signals in vegfr2-luc transgenic mice provide additional, 
noninvasive evidence of the biological activity of HBPA-GF scaffolds.  The HBPA-GF
recipient (right) shows considerably greater bioluminescence due to growth factor-
induced VEGFR2 expression than the HBPA-CNTRL recipient (left).  The yellow arrow 
indicates the location of the omental bioluminescent signal in the HBPA-GF recipient.

Figure 3  Effects on transplant outcome of VEGF and FGF-2 delivered via HBPA 
nanostructures. (a) Group outcomes for transplants of 250 islets.  tcure represents the post-
transplant time (days) in which a streptozotocin-induced diabetic recipient achieved 
sustained normoglycemia. (b) Comparison of the proportions of islet isograft recipients 
that ever achieved normoglycemia using the omental transplantation site. (c) Comparison 
of the proportions of islet isograft recipients that achieved normoglycemia according to 
time post-transplant.  The area under each curve (AUC) provides a visual metric of 
transplant effectiveness.  Cure percentages and tcures for omental transplants improved 
considerably when islets were delivered with HBPA scaffolds containing growth factors 
(HBPA-GF), as indicated by the large AUC.  Islets delivered with either unbound growth 
factors (OM-GF) or plain HBPA scaffolds without growth factors (HBPA-CNTRL) had 
substantially smaller AUCs and showed little difference in performance over the OM and 
IP controls. 

Supplementary Information

Supplementary Figure S1  Scanning electron micrograph of self-assembled HBPA 
nanofiber bundles upon the surface of a PLLA microfiber.  Heparin is complexed directly 
to the HBPA nanofibers, which have diameters on the order of 7 nm. (scale bar represents 
100 nm).

Supplementary Figure S2 CD31 staining of (a) HBPA-CNTRL and (b) HBPA-GF
scaffolds retrieved from the duodenal muscularis on post-transplant day 14.  Biological 
responses to HBPA-derived growth factors in the muscularis and epididymal fat pad (not 
shown) were similar to those observed in the omentum.  Scaffolds were implanted in the 
muscularis via ~0.5 cm long incisions in the serosa (scale bars represent 25 µm).
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Supplementary Figure S3  Sample blood glucose profile of an HBPA-GF specimen that 
achieved sustained normoglycemia within the first day post-transplant.  Prior to 
transplantation, blood glucose levels were >300 mg/dL due to streptozotocin-induced 
diabetes.  After receiving 250 islets in the presence of the HBPA-GF scaffold, blood 
glucose levels quickly dropped below 200 mg/dL and remained there for the remainder of 
the 100 day observation period.
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Supplementary Figure S1 Scanning electron micrograph of self-assembled HBPA 
nanofiber bundles upon the surface of a PLLA microfiber.  Heparin is complexed
directly to the HBPA nanofibers, which have diameters on the order of 7 nm (scale 
bar represents 100 nm).
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Supplementary Figure S2 CD31 staining of (a) HBPA-CNTRL and (b) 
HBPA-GF scaffolds retrieved from the duodenal muscularis on post-
transplant day 14.  Biological responses to HBPA-derived growth factors in 
the muscularis and epididymal fat pad (not shown) were similar to those 
observed in the omentum.  Scaffolds were implanted in the muscularis via 
~0.5 cm long incisions in the serosa (scale bars represent 25 µm). 
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Supplementary Figure S3 Sample blood glucose profile of an HBPA-GF
specimen that achieved sustained euglycemia within the first day post-
transplant.  Prior to transplantation, blood glucose levels were >300 mg/dL due 
to streptozotocin-induced diabetes.  After receiving 250 islets in the presence of
the HBPA-GF scaffold, blood glucose levels quickly dropped below 200 mg/dL
and remained there for the remainder of the 100 day observation period.
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