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INTRODUCTION

* Dysregulation of muscle metabolism is an early event in the
natural history of type 2 diabetes and metabolic disease.

* Maintenance of high-quality mitochondria is essential for
muscle metabolism.

* Nix is a protein of the BLC-2 family, and regulates
mitochondrial turnover (mitophagy).
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AIM

Central Research Question: What aspects of skeletal muscle
metabolism does Nix affect?

* Hypothesis 1: Deletion of Nix results in dysfunctional
mitochondrial turnover leading to impaired muscle
metabolic capacity.

* Hypothesis 2: Deletion of Nix disrupts insulin signalling and
glucose handling through dysfunctional mitochondrial
turnover.
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METHODS

Skeletal Muscle-Specific Nix Deletion

In vivo physiological Endpoints: Whole-body metabolism,
Insulin/Glucose tolerance tests.

Histology (Gormori Trichrome & TEM). Kinase-omics (kinomics)
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Diet Study - Challenged with High Fat or High Sucrose Diets

In vivo physiological Endpoints: Insulin/Glucose tolerance tests
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RESULTS

Kinase-omics

Dysregulation of key metabolism and insulin signalling kinases

(green arrows)
Kinome Array Volcano Plot
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Mitochondprial Disruption

Impaired removal of senescent mitochondria. Ragged red
fibres (left, arrows) and mitochondrial morphology (right)

Gomori Stain TEM - Mitochondria
Nix fl/fl _ | | vﬁixfl/ﬂ | :

\ N a — P ;_l
o D \“\" BN W G\
0 = “v* \r\‘//{ r \ "';‘7 "'[\\“ 'r \“
3 A PR o) ) \/.’ X P

g 1 Y Y2 T \ /
A WA Ve Y / / \
) 3 - i { J A

NS /W Y :

) i \jl\-u i
NG e (’\ x\’( \ v\k‘\ [ B 4
NSO
AN\ 1L X\ ENCEEY
f \(:’ INL=\ .\t\ e ‘E:/\\ - o B

Nix HSA-KO

| K8 % 1[4

i
g 5 %
T

Metabolic Disruption

Impairment of whole-body metabolism (A), glucose tolerance
(B) and altered glycogen storage (C)

VO .
2 C PAS Stain
80007 Nix-fi/f
—— Nix-
Nix-fl/fl
. —— Nix-KO ,
< & 6000- vo, -
é ‘?. 150000~
Ec -
ON é 4000 - o§’ 100000
> 2
é 50000
200071 T T 0-
0 4 8 12 16 20 24 Nix  Nix-
Time (Hours) wi Ko
B GTT Low Fat/HighSucrose
30 -
- -o— Nix-fIl
2 —+ Nix-KO
E 20-
@ GTT Low Fat/High Sucrose (AUC)
8 3000 +
O
: o
o 10 E 5 2000
s T >
8 g § 1000 +
@ <=
0 T T T T o-
0:00 0:30 1:00 1:30 2:00 Nix flifl Nix-KO

Time (h:mm)

Summary
Graphic summary of phenotypes of Nix-KO mouse

Metabolic disruption (top) featured here. Calcium-
regulated changes in gene expression (bottom) not
presented.
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CONCLUSION

Nix appears to be a key regulator of muscle mitophagy,
metabolism, & fiber type characteristics

In Skeletal Muscle Nix Has a Role in:
* Mitochondrial Clearance
* Basal Metabolism & glucose metabolism
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