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FIGURE LEGENDS

Figure 1. Pioglitazonetreatment resultsin greater weight gain but improved serum lipids

in db/db mice. MaleC57BLKs/J-db/db mice were treated with either vehicle (“db/db”) or
pioglitazone (“Pio-db/db”) for 6 weeks, and compared to age- and sex-match&@b1BArKs/J
mice. Following the treatment period, mice were evaluatedjopbpdy weight; B), serum

total cholesterol;@), serum triglycerides; andj}, serum free fatty acids. Results are the mean
+ standard error of 12 mice per group. *Significantly different (p<0.05) compafesViRi Ks/J

mice; #Significantly different (p<0.05) compareditwdb mice.

Figure 2. Pioglitazone treatment improves glycemic control and insulin levelsin db/db

mice. Male C57BLKs/J-db/db mice were treated with either vehicle (“db/db”) or pioglitazone
(“Pio-db/db”) for 6 weeks, and compared to age- and sex-matche@%&8hKsJ mice. @),
results of random blood glucose tests at the end of the 6 week treatment Bgriasults of
intraperitoneal glucose tolerance tests at the end of the 6 week treatment Bieridio/db

animals exhibited significantly improved glucose tolerance comparudo animals (p<0.001
for the comparison by two-way ANOVA)C], results of random serum insulin levels at the end
of the 6 week treatment perigd), results of insulin tolerance tests. No difference in insulin
tolerance was observed betweendh&lb andPio-db/db groups, whereas both groups had

significantly impaired insulin tolerance as compare@3@BLK</J mice (p<0.001 for the

comparison by two-way ANOVA. Results are the mean + standard error of at least 12 animals
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per group. *Significantly different (p<0.05) compared>&/BLK</J mice; #Significantly

different (p<0.05) compared tip/db mice.

Figure 3. Idet architecture and insulin staining. Pancreata from mafe57BLKs/J-db/db mice,
treated with either vehicle (“db/db”) or pioglitazone (“Pio-db/db”) for 6 weeks, were fixed and
stained and compared to pancreata from age- and sex-match&$&aiKs/J mice. @, B, and

C), hematoxylin and eosin staining of pancreatic sections @6rBLK</J, db/db, andPio-db/db

mice; O, E, and F), immunofluorescence staining of islets fr@%7BLK</J, db/db, andPio-

db/db mice for insulin (red) and glucagon (green). Nuclei were counterstained with Hoechst dye
(blue). The figure shows representative islets from among 3 pancreata analyzed per group of

mice.

Figure 4. Pioglitazone treatment improvesidet function in db/db mice. Islets from male
C57BLKg/J-db/db mice, treated with either vehicle (“db/db™) or pioglitazone (“Pio-db/db”) for 6
weeks, were compared to islets from age-matchedd8@BLKs/J mice. @), results of glucose-
stimulated {C4'}; response (GSCa) studies in isolated islets. The panel shows the continuous
fura-2 AM fluorescence ratio (340/380 nm) as glucose in the incubation chamber was increased
from 3 mM to 28 mM. Data represent the mean + standard error from at least 30 islets from 12
different animals per groupB), data frompanel A was used to calculate a “GSCa Index,”

which represents the fura-2 AM fluorescence ratio at 28 mM glucose divided by the ratio at 3
mM glucose; €), insulin content of islets used for static release assays was measured by ELISA
after acid extraction[), islets were incubated in 3 and 28 mM glucose for one hour and insulin

secretion into the supernatant was measured by ELISA. Data represent the mean of at least 3
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824 independent experiments using 50 islets per group. *Significantly different (p<0.05) compared to
825 C57BLK</J mice; #Significantly different (p<0.05) compareditwdb mice.

826

827 Figureb. Pioglitazonetreatment improvesislet calcium oscillations. Islets from male

828 C57BLKg/J-db/db mice, treated with either vehicle (“db/db”) or pioglitazone (“Pio-db/db”) for 6
829 weeks, were harvested and compared to islets from age-match@biEKs/J mice. @A-C),

830 shown are 3 representative calcium oscillations at 11 mM glucose concentration from islets
831 isolated fromC57BLK<J mice @), do/db mice B), andPio-db/db mice C); (D), percent of

832 islets exhibiting endogenous calcium oscillatiolf§; amplitude of calcium oscillationsE),

833 period of oscillations. Data anels D-F result from analysis of at least 30 islets from 12

834 different animals per group. *Statistically different (p<0.05) compar&biBLKsJ mice;

835 #Statistically different (p<0.05) compareddio’db mice.

836

837 Figure6. Pioglitazonetreatment improvesislet function in micefed a high fat diet. Male

838 C57BLK</J mice were fed a high fat diet (42% of calories from fat) and gavaged with either
839 vehicle (“HFD”) or pioglitazone (“Pio+HFD") for 4 weeks. Results were compared to age- and
840 sex-matche®57BLKs/J mice fed a regular chow diet (17% of calories from fat, “ChowA),

841 body weight at end of studyB), results of intraperitoneal glucose tolerance tests at the end of
842 study. Pio+HFDanimals exhibited significantly improved glucose tolerance compared to HFD
843 animals (p<0.05 for the comparison by two-way ANOVE@)), results of serum insulin levels at
844 time 0 and 30 minutes during the glucose tolerance test in (@néD), islets were incubated in
845 3 and 28 mM glucose for one hour and insulin secretion into the supernatant was measured by

846 ELISA. Data represent the mean of at least 3 independent experiments using 50 islets per group.
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Results in panelfC) and(D) were analyzed by one-way ANOVAESignificantly different

(p<0.05) compared to Chow mice; *Significantly different (p<0.05) compared to HFD mice.

Figure 7. Pioglitazone treatment improvesthe expression of key g cell genes. Islets from

age- and sex-matched m&B7BLKsJ andC57BLKg/J-db/db mice, treated with either vehicle
(“db/db”) or pioglitazone (“Pio-db/db”) for 6 weeks, were harvested and subjected to real-time
RT-PCR for analysis of islet growth and function gef#sglucose sensing gen@), growth

factor signaling geng€), and SERCA gend®). Data are the meanstandard error of at least
three different biologic replicates. Data were analyzed by one-way ANOVA. *Statistically
different (p<0.05) compared ©67BLK<s/J mice; #Statistically different (p<0.05) compared to

db/db mice.

Figure 8. Pioglitazone treatment enhances euchromatin markersat the Insl/2 and Glut2
promoters. Islets from mal€&€57BLKs/J-db/db mice, treated with either vehicle (“db/db”) or
pioglitazone (“Pio-db/db”) for 6 weeks, were harvested and subjected to chromatin
immunoprecipitation (ChIP) analysis as detailed in “Research Design and Methods.” Real-time
PCR was used to quantitate recovery of the proxinsd/2 andGlut2 promoters, and results are
expressed as percent recovery of the gene fragment relative to input chrg@ai@hIP using
normal rabbit serum (NRS) or antibody to acetylated H4, followed by analysis of recovered
Insl/2 promoter fragmentgB), ChIP using NRS or antibody to acetylated H3, followed by
analysis of recoverelahsl/2 promoter fragmentgC), ChIP using NRS or antibody to H3-
dimethyl-Lys4, followed by analysis of recoveredl/2 promoter fragmentgD), ChIP using

NRS or antibody to H3-dimethyl-Lys4, followed by analysis of recov&let promoter
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fragments. Results are the mean + standard error for 3 independent ChIP experiments. Results
were analyzed using eithet test or one-way ANOVApanel C). *Comparison is significantly

different for the comparision shown (p<0.05).

Figure9. Expression patterns of Pdx-1 and the methyltransferase Set7/9. Islets and

pancreata from mal€57BLK</J-db/db mice, treated with either vehicle (“db/db”) or

pioglitazone (“Pio-db/db”), were harvested and subjected to real-time RT-PCR, immunoblotting,
or immunohistochemistry(A), results of real-time RT-PCR analysis f#d7 mRNA using

RNA from isolated islets. Data are the mean + standard error from 2 independent islet isolations
from 6 animals eacl{B), results of immunoblot analysis for Set7@er panel), Pdx-1 {ower

panel), or glyceraldehyde 3-phosphate dehydrogen@s®DH, both panels) using total protein

from isolated islets. Data are from pooled islets from 6 different animals per group. Data from a
second islet pool were similgiC-H), pancreata frordb/db andPio-db/db animals were
peroxidase-stained for Set{(®, D) and Pdx-1E, F) and counterstained with hematoxylin, or
stained for both Set7/@reen) and Pdx-1red) and visualized by immunofluorescer(& H).

Nuclei were counterstained using Hoechst dygaimels G andH. Data inpanels C-H show

representative islets from among 3 pancreata analyzed per group of mice.

Figure 10. PPAR-y activation in vitro improves glucose-stimulated calcium responsein
db/dbidets. Islets from 8-wk old mal€57BLK</J-db/db mice were incubated for 24 hours with
10 uM pioglitazone (“Pio-db/db”) or vehicle control (“db/db™)A), results of glucose-

stimulated {C4"}; response (GSCa) studies in isolated islets. The panel shows the continuous

fura-2 AM fluorescence ratio (340/380 nm) as glucose in the incubation chamber was increased
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893 from 3 mM to 28 mM Data represent the mean + standard error from at least 10 islets per group;
894 (B), data fronmpanel A was used to calculate a “GSCa Index,” which represents the fura-2 AM
895 fluorescence ratio at 28 mM glucose divided by the ratio at 3 mM glud@seis(ets were

896 incubated in 3 and 28 mM glucose for one hour and insulin secretion into the supernatant was
897 measured by ELISA. Data represent the mean of at least 3 independent experiments using 50
898 islets per group. Results were analyzed usinigst. *Statistically different (p<0.05) compared
899 todb/db islets treated with vehicle control.

900

901 Figurell. PPAR-y activation in vitro upregulates SERCA genes and reduces ER stressin

902 db/dbidets. Islets from 9-10 week old C57BLKstb/db mice, treated with either vehicle

903 (“db/db”) or 10uM pioglitazone (“Pio-db/db”) for 24 hours were subjected to real-time RT-PCR
904 for anlysis of SERCA gend#) and ER stress markgiB). Data are the mean + standard error

905 from five biologic replicates. Results were anlayzed by one-way ANOVA. *Significantly

906 different (p<0.05) compared tiio/db mice.

907

908 Figure12. PPAR-y activation in vitro reduces ER stressin INS-1 (832/13) B célls. (A), INS-

909 1 cells were incubated with vehiclBiSO), 1 uM thapsigargin Thap), or 1uM thapsigargin

910 plus 10uM pioglitazone Thap+Pio) for 6 hours, then subjected to immunoblot analysis for the

911 proteins indicated(B-D), quantitation of the immunoblots shownpanel A. Data represent the

1sonb Aq TzZ0z ‘g Ae\ uo /610 wse gow//:dny wol) papeojumoq

912 mean + standard error of 3 independent biological replicates. Data were analyzed by one-way
913 ANOVA, and statistical significance (p<0.05) was obtained for dgpanal D for the
914 comparison offhap vs. DMSO and forThap+ Pio vs. Thap.
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Figure 13. PPAR-y activation in vitro promotes nuclear recovery of Set7/9in INS-1

(832/13) B cells. INS-1p cells were incubated with vehiclBMSO, panels A-B), 1 uM

thapsigargin Thap, panel C-D), or 1uM thapsigargin plus 1AM pioglitazone Thap + Pio,

panels E-F) for 6 hours, then subjected to fixation and immunostaining for Set7/9 or DAPI (to
visualize nuclei), as indicated at ttop. The relative nuclear to cytoplasmic intensity ratios for
Set7/9 were calculated panel G for a minimum of 10 cells per condition. Datgpenel G

were analyzed by one-way ANOVA, and statistical significance (p<0.05) was obtained for the

comparision offhap vs. DMSO and forThap+ Pio vs. Thap.

Figure 14. Inducible deletion of Pdx1in pancreatic islets causes a nuclear to cytoplasmic

shift in Set7/9. Pdx1™™:TgP™ mice (20) were treated with vehicle for 7 days as described in
the Methods section, and pancreata were harvested and fixed for immunostaining for Pdx1,
Set7/9, and DAPI, as indicate@A-C), pancreatic section from a representative control animal
treated with vehicle-DOXY); (D-F), pancreatic section from a representative animal treated

with doxycycline ¢ DOXY).

Figure 15. Schematic diagram proposing a model for PPAR-y action in the setting of

diabetes or insulin resistance. The figure suggests two arms in the pathway through which
PPARy might improve glycemic control in the setting of diabetes and insulin resistance. The
left arm proposes PPAR-action on insulin sensitive tissues such as muscle and adipose tissue,

and theright arm proposes PPAR-action in the islet directly. See text for details.
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