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Effect of insulin on glucose uptakes
metabolism.

Insulin binds to its receptor glucose Op Wi
(1) which in turn starts °
many protein activation
cascades (2). These
include: translocation of
Glut-4 transporter to the glycogen o
plasma membrane and o&;
influx of glucose (3),

glycogen synthesis (4), pyruvate

glycolysis (5) and fatty acid
synthesis (6).

glucose
transporter-4 ]( insulin

() receptor
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The Diabetic Heart

= Type Il diabetes is characterized by insulin resistance, and in
the heart this results in a failure to recruit Glucose
Transporter 4 (GluT4) into the cell membrane during periods
of high blood glucose.

= As a result, metabolism of the diabetic heart has an
increased reliance on beta-oxidation of fatty acids. This has
been linked to the increased lipid load which may result in
lipotoxicity in the diabetic heart.

= In addition the ATP generated by fatty acid
oxidation requires more oxygen compared with that derived
from the oxidation of glucose, increasing the risk of
ischaemic heart disease.
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Study Description

® In this study we have examined a mouse model
where Glucose Transporter 1 has been increased in
expression selectively in the heart. GLUT1 is
responsible for the low-level of basal glucose
transport. It is a non-insulin dependent glucose
transporter and as such it will dramatically increase
glucose metabolism in the heart.
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Study Description
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= Wild-type and transgenic mice were sacrificed at 3 months
and the heart tissue rapidly dissected and stored at -80C. A
chloroform/methanol extraction was performed and the
lipids in the organic layer for all samples were profiled using
a UPLC/Synapt G2.




Question?

"\What is the effect of
prolonged glucose
stimulation on the lipid
profile of heart tissue?

Intact Lipid Analysis:

Waters
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TIC and XIC for
m/z 806.5695
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UPLC and MS Conditions for Glebalk .
Lipid PrOfiIing THE SCIENCE OF WHAT'S POSSIBLE

A |%B ||
1 Initial 0.4 60 40 initial
2 2.0 0.4 55 43 6
3 2.1 0.4 50 50 1
4 12.0 0.4 46 54 6
5] 12.1 0.4 30 70 1
6 18.0 0.4 1 99 6
7 18.1 0.4 60 40 6
8 20.0 0.4 60 40 1
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UPLC/MS from liver extract

CSH Grad Final _0.1mgimi iver Ex
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TRIZAIC™ UPLC® System
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nanoTile Flow Path

Incoming flow from nanoACQUITY

Trap Column

Analytical Column

Waste Port
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Free Fatty Acids
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Mobile phase A: ACN/Water (60:40) with 10 mM NH, formate and
0.1% FA
Mobile phase B: IPA/ACN (90:10) with 10 mM NH, formate and
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Liver Extract: Positive lon -Maode .
Column: CSH C18, 0.15 x 100 mm THE SCIENCE OF WHAT'S POSSIBLE
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Total Lipids Extract from Liver
Negative lonization mode
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UPC? Free Fatty Acid

FFA Mix 1 FFA Method 0.5l inj 15CV0
TAGS_08022012_026

100
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Waters

Method Conditions:

Instrument: ACQUITY UPC2
Column: ACQUITY UPC2 HSS C,4 SB
Co-solvent: MeOH w/ 2g/L Ammonium
Formate

Gradient: 1 to 10% over 5 minutes*
Flow: 2.5 mL/min

Temperature: 60°C

CCM Pressure: 1885

Injection Vol: 0.5uL

Make-up flow: 0.2mL/min of 0.1%
formic acid
Splitter: Upchurch cross 1/16 PEEK

Sample Concentration: 0.25mg/mL
FFA: C8 to C24
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Electro-Spray lonization
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Fragmentation of a Typical
Glycerophospholipid

O sn-1-H20
| .
RT / O\ X 077 o,
L : HO
|| sn-2-H20
sn-2

Phosphotadylcholine (PC)
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NL sn-1

Note: The fragmentation for Mono and Di Glycerides cleaves the same bonds.

" Waters

THE SCIENCE OF WHAT'S POSSIBLE”

08/07/2013

15



UPLC/MSE (Step 1)

liquid phase low energy
separation
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U P LC/M SE ( I OW e n e rgy) | THE SCIENCE OF WHAT'S POSSIBLE!

Co-Eluting lonized Precursors
lons Precursors Transferred to TOF MS
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UPLC/MSE (high energy)

Co-Eluting lonized
lons Precursors

Precursors & Products
Transferred to TOF-MS
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UPLC/HDMSE (low energy)
...deconvoluting chimericy

THE SCIENCE OF WHAT'S POSSIBLE”

Co-Eluting lonized Precursors Precursors
lons Precursors IMS Separated Transferred to TOF MS
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UPLC/HDMSE (high energy)
..deconvoluting chimericy

Co-Eluting
lons
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lonized Precursors Precursors & Products
Precursors IMS Separated Time Aligned
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UPLC/HDMSE

liquid phase
separation

low energy

- / elevated energy
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Fragmentation Spectrum of
TG (18:0/18:1/18:1)
m/z 904.8333
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PLS-DA of All

Report | Model Predictions

Groups

Piots and Spreadsneets

08/07/2013

* " Waters

THE SCIENCE OF WHAT'S POSSIBLE”

Labels =

2) Retresh.
<Page xmin="ntip:fschemas micro -
predicionsets B kil

42 Copy

4 Undo
04 Redo
Clipboard

Report

omal - | verdana -ls -

BIU A

Font |

Summary of the Observations (Score Plot)

w°

Scores Comp[1] vs. Comp[2] colored by Condition

-1000 [ 1000 2000 2000 4000

T e s (1

©2012 Waters Corporation

Transfer of Loadings
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Tagging Imported Loadings

Waters

P——

Question:
Group my compounss sceorng to how sntar theis

Dendrogram

W have used Corretation Analysis to evaluate the. 2
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“ “Transfer
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More...
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| Compour Anova qValue Power Tag v Cust*

for identification or further investigation.

Right-click on 3 bateh toassign 3 tag to them.

Batch Compounds fcount) Tag =
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Creating a Filter

Filter the nds
[*+] compous

——

Create a filter

Show or hide compounds based on a selection of their tags. Move tags to the appropriate boxes to
create the filter. For more guidance, please see the online reference.

Show compounds that have all of these tags:

20
Available tags:
4 @ cluster 1 (48 compounds)
I
gl
£ |
a 10 ||
|
|
|
AR |
|
|
|
|
00§

Shaw compounds that have at least ane of
these tags:

Hiin WT (10 compounds)
@ HiTGE (11 compounds)
@ HiTGA (16 compounds)

Waters
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Hide compounds that have any of these tags:

wdised Normalised Roundance
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Mined from MVA

Review Compounds

Find 8 eompaundt:
Using this screen, you ¢an find the compounds of
interest in your experiment. e Peak Width Accepted1D
1 Create a shortlist to review 0z

In the table, sort and fiter the compounds based 02

on their measurements, to generate a shorthst

for further revien. 019

® How ore the messurements caleulated? | o5

2 i e compuims
For each compound of interest, inspect the ions"
alignment and peak picking:

To sort the table by & given value, simply click.
the relevant column header. Az ‘M-Dhl Sciee 4

Working with Selected Compoundsiig
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For each compound, select one of its possible
identifications as the sccepted one.

To speed this up, you can automatically accept
identifications in compounds where only one of
the possible identifications has:

Score2 900
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B | Possiote |30 Maniage |
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