Plans for the first 9 months

Model: C57BLKS ApoE -/- db/db mice
Pancreatic function in C57BLKS mice
Impact of 5-LO on pancreatic function

Construction of 5-LO transgenic and
knockout on C57BL/6 ApoE db/db
background

Gene Expression in C57BL6 db/db vs
C57BLKS db/db mice



C57BLKS ApoE -/- db/db mice

o Strategy: Backcross ApoE-/- to C57BLKS

e Goal: Use high density SNP mapping to
assess any residual C57BL/6 or 129
contamination deriving from the C57BL/6
ApoE-/- parent.



C57BLKS ApoE -/- db/db mice

N10 Mice from Vanderbilt now at UCLA and
bred to homozygosity for Apo E and carrying
the db+/- mutation

UCLA mice at N7
5K Mouse SNP chip analysis

Breeding stocks of
C57BLKS db/db ApoE-/-
C57B6 db/db ApoE-/-

Comparison: Relative susceptibility to
diabetes and atherosclerosis



Strain-specific effects of the
db/db mutation

 |Inactivation of the leptin receptor
 Hyperphasia and extreme obesity

o Strain specific differences

— C57BL/6 vs C56BLKS

e |nsulin resistance
 Beta cell fallure and diabetes



B6-db vs BKS-db: Difference in Diabetes Susceptibility
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Time-course of blood glucose and plasma insulin levels in B6-db (filled
symbols) and BKS-db (open symbols) mice. 4-h fasted male mice are
shown (n = 6-10, mean £ SEM, *, p<0.05)




Working Hypotheses:

« C57BLKS db/db mice have increased insulin
resistance that precedes beta cell failure and
diabetes

« C57BLKS db/db mice may also have
Increased sensitivity of beta cells to
hyperglycemia



Pancreatic function in C57BLKS mice

Goal: Compare C57BLKS with C57BL/6
Islets to glucose induced insulin
secretion, proliferation and apoptosis

— Note: These experiments were done In the
absence of the db/db mutation
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Conclusions:

« C57BLKS islets have inherently
— Decreased insulin secretion
— Decreased proliferation
— Increased Apoptosis

In response to hyperglycemia compared with
C57BL/6

Why DBA?




BKS SNP Map of DBA Regions and NonB6-NonDBA Regions
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5LO Candidate Gene

e Lies on Chromosome 6 1n one of the
regions of C57BLKS derived from DBA

« Contributes to a number of diabetes and
atherosclerosis related phenotypes.



Identification of 5-Lipoxygenase using
Candidate Gene Approach
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Leukotrienes are Well Known Mediators
of the Acute Inflammatory Response

NUCLEAR MEMBRANE

LTA4 hydrolase I—TA4 {
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Weight of 5LO” and 5LO** Mice
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Adipose Tissue Hypertrophy

5LO- Wildtype C57BL6/J



IPGTT Females on Chow Diet
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B-cell Volume and Mass is Increased
In 5LO-/- Mice as an Adaptive Response
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B-cell insulin secretion is significantly
Impaired in the 5LO knockout mice

Kathrin Maedler: UCLA



5LO Directly impacts Islet Function

e Goal:
Measure impact of 5LO on pancreatic function

 |solated islet cells from BKS, B6 or DBA:
« Treat with high or low levels of glucose

e Measure response.
— Glucose stimulated insulin secretion
— Glucose stimulated islet proliferation
— Glucose induced apoptosis
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Proliferative Response Diminished
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Apoptosis Increased
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Conclusions:

e 5LO impacts islet response to glucose
— Decreased insulin secretion
— Decreased proliferation
— Increased Apoptosis




5LO ApoE db/db constructs

e (Goal: Construction of 5-LO transgenic and
knockout on C57BL/6 ApoE db/db
background

— Construction of 5LO tg ApoE db+/- and
5LO knockout ApoE-/- db+/-complete
Currently building breeding stocks for comparison
with C57BL/6 ApoE db/db for atherosclerosis and
diabetes susceptibility



Gene Expression In B6 and BKS

Goal: Compare gene expression in
C57BL6 db/db vs
C57BLKS db/db mice

RNA from 1 month old male mice (n=4)
— Muscle

— Liver

— Adipose

Agilent arrays (47K)

— Each sample compared to a pool of all 8 animals in reverse-
fluor pairs(24 arrays)

— Analysis underway



Hepatic insulin resistance precedes
beta cell failure in C57BLKS-db/db



Body Weight and Adiposity
BKS-db and B6-db

Body weight Adiposity
80 30 70 50
70 - 60 4
60 % . 40 -
50 201 / .
E w0 . 40 -
7 30 - 301 20 -
10
N [ r N ) [ [
0 0 0 0-
1 3 7 Male Female 1 3 7 Male Female

Months Months



mg/dL

Glucose and Insulin
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Insulin Sensitivity
BKS-db and B6-db
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Fat Deposition In the Liver

Bo-db

J

KS-d

o

A
== 3
i =
B b
R —
el W Y
T eee— o o s
e, — — %t eallhes saad o
- wd.. % e aaly -
TR e R R
I s =  /Wigeaees oot owe 71
T L IS, T e SR
E S Sreee— L e A
) =
IEE
 —
| e
A T TN . Ty
T
TR P L U e

!

i




Liver Weight and Triglycerides
B6-db and BKS-db
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Fatty Acid Synthesis and Oxidation
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Suppressed Glycogen Storage in BKS-db
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Lipogenesis and Fatty Acid Synthesis in BKS
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Insulin In B6-db and BKS-db
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Genes for Gluconeogenesis in BKS-db
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Plasma triglyceride
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Lipase activity (mu/mL)

Post-Heparin Plasma Lipase in BKS-db
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Lipase activity (mu/mL)
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